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This is a great pleasure to informing you that we 
are going to publish “The Beacon Medical Journal” 
volume-04,number-02 in July, 2021.Next issue 
will be published in January 2022.The journal has 
been published 2 issues/year as regular basis. 
Ten thousands copies have been distributed to 
graduate doctors throughout the country by our 
field colleagues . Already we had build a strong 
advisory & review board to draw the attention of 
it’s authors & readers nationally & internationally. 

Editorial of this issue is COVID-19 and 
Bangladesh:Challenges and How to Address. The 
end of 2019, coronavirus disease was first 
identified in china and  in March 2020, WHO 
declared COVID-19 as a pandemic. The virus is 
contaminated from human to human very rapidly 
& patients can develop the disease in different 
forms. Practice of good personal hygiene, washing 
hand, wearing mask,avoiding mass gathering and 
vaccination program can prevent Bangladeshi 
people from COVID-19. Apart from that this issue 
also contains seven original articles, one review 
article and one case reports. 

Your opinion and suggestions will highly 
encourage us for the development of this journal. 
The journal is freely available at 
www.beaconpharma.com.bd/medical-journals for 
contributing the advancement of public health 
and medical research. I do believe this journal will 
scientifically help doctors in their daily practice.

Dr. G.M. Raihanul Islam
Executive Editor 
The Beacon Medical Journal

The Review Board

Editor’s choice



01. Manuscript written in English on bio medical topics will be considered for publication provided these have not been published 
previously and are not under consideration for publication elsewhere.

02. The author should obtain written permission from appropriate authority if the manuscript contains any table, data or 
illustration from previously published in other Journal. The letter of permission should be submitted with manuscript to the 
editorial board.

03. Authors should keep one copy of their manuscript for reference & three hard copies along with soft copy should be sent to 
the Executive Editor, The Beacon Medical Journal.

04. The authors should sign a covering letter mentioning that final manuscript has been seen and approved by all authors. 
Relevancy and contribution of coauthors should clearly mentioned by first author. Irrelevant person or without any 
contribution should not be entitled as coauthors.

05. The materials submitted for publication may be in the form of an original research, review article, special article, a case 
report, recent advances, new techniques, books review on clinical / medical education, adverse drug reaction or a letter to 
the editor.

06. An author can write review article only if he / she has written a minimum of two(2) original research articles and four(4) case 
reports on the same topic.

07. The manuscript may be submitted by the author online following appropriate criteria as mentioned.

08. Each component of the manuscript should begin on a new page in the sequence of-
a. Title page
b. Abstract
c. Text- Introduction, Material & methods, Result and Discussion.
d. References
e. Acknowledgement

09. The title page should include the title of the paper, name of the authors, name of the departments in which they worked, email 
address & phone number.

10. The title should be concise, informative & self explanatory.

11. The Abstract should be structured as-introduction with objectives, materials & methods, result, discussion with conclusion 
including key words number of figures, tables, reference & correspondence

12. The text should be presented in the form of-
a. Introduction: This should include the purpose of the article. The rational for the study or observation should be 

summaries. Only strictly pertinent reference should be cited. The subject should not be extensively reviewed. Data or 
conclusion from the work being reported should not be presented in introduction.

b. Method: study design & sampling method should be mentioned. Consent from respondents / patients should be taken in 
the form before interview / study. All drugs & chemicals used should be identified precisely, including generic name, dose 
route of administration. For all quantitative measurement SI unit should be used.

c. Result: This should be presented in a logical sequence in the text, tables & illustration. For Statistical Analysis standard 
procedure to be maintained. It should be done by a recognized statistician or subject expert related to statistics.

d. Discussion: Authors comment on the result supported with contemporary references including arguments and analysis 
of identical work done by other workers may be elaborately discussed. A summary is not required. Brief 
acknowledgement may be made at the end.

e. Tables: Number and titles of tables to be clearly written.
f. Source of Illustrations & Figures should be mentioned.
g. Abbreviations and Symbols: Use only standard abbreviations; avoid abbreviations in the title of the article.

13. References-
a. Reference should be numbered in order to which they appear in the text as superscript.
b. Reference should be in Vancouver style.

Information for authors
Common Rules for Submission of Manuscript in The Beacon Medical Journal



According to the WHO, the practice of good personal hygiene 
is essential.27 Regularly washing hands with soaps and water 
and avoid touching the face with the hands are some ways to 
ensure personal hygiene. Wearing a mask is essential.28 The 
infected person should take rest at home or admit to the 
hospital for complete isolation for 14 days. In case of 
emergency, the infected person should wear a surgical mask 
to protect others. Along with several other countries, 
vaccination against Covid has been rolled out in Bangladesh. 
The Bangladesh government initiated the public vaccination 
program which named, the Oxford-AstraZeneca COVID-19 
vaccine co-manufactured by Serum Institute of India, on 27 
January 2021, with priority for first responders, including 
physicians, nurses, and government officials, among others. 
Interested individuals must register through a designated 
website to receive the vaccination, which is likely to be 
inconvenient for individuals who do not use the internet, 
especially older individuals and rural populations.29

SARS-CoV-2 is a novel and highly contagious virus, and 
there is no specific treatment for COVID-19 disease up to 
now. It must be taken into account that if no effective action is 
taken and if drugs, vaccines, and patient tracking measures 
are not widely implemented or effective, intermittent social 
distancing is likely to continue until 2022. By that time 
COVID-19 might have affected 90% of the world population 
and kill over 40 million people.30, 31 Therefore, it is wise to 
continue preventive methods and public health measures 
until an appropriate vaccine and effective drugs are 
discovered. Combinational therapies with effective drugs or 
supplements, plus an appropriate immunomodulatory diet, 
proper mental support and adherence to standards, will 
eventually be effective against COVID-19.

Prof. Nazneen Kabir
Ex. Executive Director &
Head of obstetrics and Gynecology
Institute of Child and Mother Health (ICMH), Matuail, Dhaka
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The novel human coronavirus disease COVID-19 has 
become the fifth documented pandemic since the 1918 flu 
pandemic. COVID-19 was first reported in Wuhan, China, 
and subsequently spread worldwide. The coronavirus was 
officially named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) by the International Committee 
on Taxonomy of Viruses based on phylogenetic analysis. 
SARS-CoV-2 is believed to be a spillover of an animal 
coronavirus and later adapted the ability of human-to-human 
transmission. Because the virus is highly contagious, it 
rapidly spreads and continuously evolves in the human 
population. The symptomatology of these patients, including 
fever, malaise, dry cough, and dyspnea, was diagnosed as 
viral pneumonia.1,2 Initially, the disease was called Wuhan 
pneumonia by the press because of the area and pneumonia 
symptoms. Whole-genome sequencing results showed that 
the causative agent is a novel coronavirus. Therefore, this 
virus is the seventh member of the coronavirus family to 
infect humans.3 The World Health Organization (WHO) 
temporarily termed the new virus 2019 novel coronavirus 
(2019-nCoV) on 12 January 2020 and then officially named 
this infectious disease coronavirus disease 2019 (COVID-19) 
on 12 February 2020. Later, the International Committee on 
Taxonomy of Viruses (ICTV) officially designated the virus as 
SARS-CoV-2 based on phylogeny, taxonomy and 
established practice.4 Subsequently, human-to-human 
transmission of COVID-19 occurring within Hong Kong has 
been shown in clinical data.5 Since COVID-19 initially 
emerged in China, the virus has evolved for four months and 
rapidly spread to other countries worldwide as a global threat. 
On 11 March 2020, the WHO finally made the assessment 
that COVID-19 can be characterized as a pandemic, 
following 1918 Spanish flu (H1N1), 1957 Asian flu (H2N2), 
1968 Hong Kong flu (H3N2), and 2009 Pandemic flu (H1N1), 
which caused an estimated 50 million, 1.5 million, 1 million, 
and 300,000 human deaths, respectively 6,7,8,9 Recently, it has 
spread worldwide 8, including Bangladesh, which is one of the 
most densely populated countries (160 million) in the world9

Since its appearance at the end of 2019, coronavirus disease 
2019 (COVID-19) has immediately shown a high rate of 
transmission, forcing the World Health Organization (WHO) 
to declare in March 2020 that this unknown coronavirus, 
named severe acute respiratory syndrome coronavirus 2 
(SARS CoV-2), can be characterized as a pandemic.10 In the 
past twenty years, coronavirus (CoV) infections have raised 
many concerns for public health. In fact, in 2002, there was 
the first epidemic due to a coronavirus, originating in China, 
which was related to a severe acute respiratory syndrome, 
called SARS-CoV.11 Subsequently, in 2012, a new viral 
outbreak with characteristics similar to SARS-CoV was 
observed in the Middle East (Qatar, Jordan, Saudi Arabia, 
and the United Arab Emirates), in Europe (UK, France, and 
Italy), and in Africa, and was called Middle East respiratory 
syndrome (MERS).12 The WHO declared the coronavirus 
disease 2019 (COVID-19) outbreak as a public health 
emergency of international concern on January 30, 2020, and 

then a pandemic on March 11, 2020. COVID-19 affected over 
200 countries and territories worldwide.13 Human 
coronaviruses usually cause mild upper respiratory diseases. 
However, in the past two decades, two coronaviruses 
transmitted from animals, SARS-CoV and MERS-CoV, have 
caused severe pneumonia and death in humans. In addition, 
since late April 2020, the COVID-19 pandemic has spread 
globally and consequently resulted in at least 3,149,389 
deaths worldwide as of April 28, 2021.23 The diagnosed cases 
are 751,659, total deaths 11,228 and total recovered cases 
are 666,927 in Bangladesh as of April 28,2021. Due to the 
high sequence homology with a coronavirus isolated from 
bats, SARS-CoV-2 is considered a zoonotic origin 
coronavirus. Undoubtedly, SARS-CoV-2 has become the fifth 
human coronavirus, and it is possible that this virus will 
continuously circulate in the human population in the future.

COVID-19 patients can develop the disease in different 
forms: They can be asymptomatic, have mild symptoms, or 
they can also have severe symptoms that can lead to 
hospitalization, and in severe cases death.14 The most serious 
clinical conditions are characterized by acute respiratory 
distress syndrome (ARDS), cardiac insufficiency, and septic 
shock 15,16,17 and this causes tissue damage at the alveolar level, 
generating pathological tissue alterations, hyperplasia, and 
infiltration. In addition, the existence of different comorbidities in 
subjects infected by SARS-CoV-2 may increase the response of 
the immune system, exacerbating the risk of adverse effects 
and mortality.18,19,20 Indeed, the systemic inflammation found in 
individuals suffering from non-communicable diseases (such as 
diabetes and arterial hypertension) is strictly related to severe 
symptoms after the SARS-CoV-2 infection.21,22 Because specific 
antiviral treatments and vaccines are still under trial, testing, 
quarantine, and social distancing are encouraged to prevent 
virus spread. Nonetheless, since the virus keeps mutating and 
evolving during the pandemic, studies on viral pathogenicity, 
treatments and prophylactic vaccines should closely consider 
the genetic characteristics of the virus.24

Evidence suggests that the virus is contaminated from human to 
human very rapidly.25 Although complete elimination of 
COVID-19 outbreak seems impossible, several key measures 
could reduce the possible transmission of SARS-CoV-2 by 
avoiding the contact opportunities 26, such as avoiding social 
mass people gathering, transient closure of school and day care 
for the peak period of outbreak, traveling and trade restrictions, 
entry screening of the travelers during outbreak period, 
isolation of infected cases, and maintaining the physical 
distance within the workspace. In this backdrop, flexible 
working schedules/shifts for employees, the opportunity of 
distance working/teleworking, increased use of email and 
teleconferences to reduce close contacts, reduced contact 
between employees and customers, reduced contact 
between employees, promoting the use of other personal 
protective countermeasures, and avoiding mass gathering, 
such as sport events, concerts, religious events, 
conferences, and so on are advised to maintain in 
Bangladesh.
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According to the WHO, the practice of good personal hygiene 
is essential.27 Regularly washing hands with soaps and water 
and avoid touching the face with the hands are some ways to 
ensure personal hygiene. Wearing a mask is essential.28 The 
infected person should take rest at home or admit to the 
hospital for complete isolation for 14 days. In case of 
emergency, the infected person should wear a surgical mask 
to protect others. Along with several other countries, 
vaccination against Covid has been rolled out in Bangladesh. 
The Bangladesh government initiated the public vaccination 
program which named, the Oxford-AstraZeneca COVID-19 
vaccine co-manufactured by Serum Institute of India, on 27 
January 2021, with priority for first responders, including 
physicians, nurses, and government officials, among others. 
Interested individuals must register through a designated 
website to receive the vaccination, which is likely to be 
inconvenient for individuals who do not use the internet, 
especially older individuals and rural populations.29

SARS-CoV-2 is a novel and highly contagious virus, and 
there is no specific treatment for COVID-19 disease up to 
now. It must be taken into account that if no effective action is 
taken and if drugs, vaccines, and patient tracking measures 
are not widely implemented or effective, intermittent social 
distancing is likely to continue until 2022. By that time 
COVID-19 might have affected 90% of the world population 
and kill over 40 million people.30, 31 Therefore, it is wise to 
continue preventive methods and public health measures 
until an appropriate vaccine and effective drugs are 
discovered. Combinational therapies with effective drugs or 
supplements, plus an appropriate immunomodulatory diet, 
proper mental support and adherence to standards, will 
eventually be effective against COVID-19.

Prof. Nazneen Kabir
Ex. Executive Director &
Head of obstetrics and Gynecology
Institute of Child and Mother Health (ICMH), Matuail, Dhaka
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The novel human coronavirus disease COVID-19 has 
become the fifth documented pandemic since the 1918 flu 
pandemic. COVID-19 was first reported in Wuhan, China, 
and subsequently spread worldwide. The coronavirus was 
officially named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) by the International Committee 
on Taxonomy of Viruses based on phylogenetic analysis. 
SARS-CoV-2 is believed to be a spillover of an animal 
coronavirus and later adapted the ability of human-to-human 
transmission. Because the virus is highly contagious, it 
rapidly spreads and continuously evolves in the human 
population. The symptomatology of these patients, including 
fever, malaise, dry cough, and dyspnea, was diagnosed as 
viral pneumonia.1,2 Initially, the disease was called Wuhan 
pneumonia by the press because of the area and pneumonia 
symptoms. Whole-genome sequencing results showed that 
the causative agent is a novel coronavirus. Therefore, this 
virus is the seventh member of the coronavirus family to 
infect humans.3 The World Health Organization (WHO) 
temporarily termed the new virus 2019 novel coronavirus 
(2019-nCoV) on 12 January 2020 and then officially named 
this infectious disease coronavirus disease 2019 (COVID-19) 
on 12 February 2020. Later, the International Committee on 
Taxonomy of Viruses (ICTV) officially designated the virus as 
SARS-CoV-2 based on phylogeny, taxonomy and 
established practice.4 Subsequently, human-to-human 
transmission of COVID-19 occurring within Hong Kong has 
been shown in clinical data.5 Since COVID-19 initially 
emerged in China, the virus has evolved for four months and 
rapidly spread to other countries worldwide as a global threat. 
On 11 March 2020, the WHO finally made the assessment 
that COVID-19 can be characterized as a pandemic, 
following 1918 Spanish flu (H1N1), 1957 Asian flu (H2N2), 
1968 Hong Kong flu (H3N2), and 2009 Pandemic flu (H1N1), 
which caused an estimated 50 million, 1.5 million, 1 million, 
and 300,000 human deaths, respectively 6,7,8,9 Recently, it has 
spread worldwide 8, including Bangladesh, which is one of the 
most densely populated countries (160 million) in the world9

Since its appearance at the end of 2019, coronavirus disease 
2019 (COVID-19) has immediately shown a high rate of 
transmission, forcing the World Health Organization (WHO) 
to declare in March 2020 that this unknown coronavirus, 
named severe acute respiratory syndrome coronavirus 2 
(SARS CoV-2), can be characterized as a pandemic.10 In the 
past twenty years, coronavirus (CoV) infections have raised 
many concerns for public health. In fact, in 2002, there was 
the first epidemic due to a coronavirus, originating in China, 
which was related to a severe acute respiratory syndrome, 
called SARS-CoV.11 Subsequently, in 2012, a new viral 
outbreak with characteristics similar to SARS-CoV was 
observed in the Middle East (Qatar, Jordan, Saudi Arabia, 
and the United Arab Emirates), in Europe (UK, France, and 
Italy), and in Africa, and was called Middle East respiratory 
syndrome (MERS).12 The WHO declared the coronavirus 
disease 2019 (COVID-19) outbreak as a public health 
emergency of international concern on January 30, 2020, and 

then a pandemic on March 11, 2020. COVID-19 affected over 
200 countries and territories worldwide.13 Human 
coronaviruses usually cause mild upper respiratory diseases. 
However, in the past two decades, two coronaviruses 
transmitted from animals, SARS-CoV and MERS-CoV, have 
caused severe pneumonia and death in humans. In addition, 
since late April 2020, the COVID-19 pandemic has spread 
globally and consequently resulted in at least 3,149,389 
deaths worldwide as of April 28, 2021.23 The diagnosed cases 
are 751,659, total deaths 11,228 and total recovered cases 
are 666,927 in Bangladesh as of April 28,2021. Due to the 
high sequence homology with a coronavirus isolated from 
bats, SARS-CoV-2 is considered a zoonotic origin 
coronavirus. Undoubtedly, SARS-CoV-2 has become the fifth 
human coronavirus, and it is possible that this virus will 
continuously circulate in the human population in the future.

COVID-19 patients can develop the disease in different 
forms: They can be asymptomatic, have mild symptoms, or 
they can also have severe symptoms that can lead to 
hospitalization, and in severe cases death.14 The most serious 
clinical conditions are characterized by acute respiratory 
distress syndrome (ARDS), cardiac insufficiency, and septic 
shock 15,16,17 and this causes tissue damage at the alveolar level, 
generating pathological tissue alterations, hyperplasia, and 
infiltration. In addition, the existence of different comorbidities in 
subjects infected by SARS-CoV-2 may increase the response of 
the immune system, exacerbating the risk of adverse effects 
and mortality.18,19,20 Indeed, the systemic inflammation found in 
individuals suffering from non-communicable diseases (such as 
diabetes and arterial hypertension) is strictly related to severe 
symptoms after the SARS-CoV-2 infection.21,22 Because specific 
antiviral treatments and vaccines are still under trial, testing, 
quarantine, and social distancing are encouraged to prevent 
virus spread. Nonetheless, since the virus keeps mutating and 
evolving during the pandemic, studies on viral pathogenicity, 
treatments and prophylactic vaccines should closely consider 
the genetic characteristics of the virus.24

Evidence suggests that the virus is contaminated from human to 
human very rapidly.25 Although complete elimination of 
COVID-19 outbreak seems impossible, several key measures 
could reduce the possible transmission of SARS-CoV-2 by 
avoiding the contact opportunities 26, such as avoiding social 
mass people gathering, transient closure of school and day care 
for the peak period of outbreak, traveling and trade restrictions, 
entry screening of the travelers during outbreak period, 
isolation of infected cases, and maintaining the physical 
distance within the workspace. In this backdrop, flexible 
working schedules/shifts for employees, the opportunity of 
distance working/teleworking, increased use of email and 
teleconferences to reduce close contacts, reduced contact 
between employees and customers, reduced contact 
between employees, promoting the use of other personal 
protective countermeasures, and avoiding mass gathering, 
such as sport events, concerts, religious events, 
conferences, and so on are advised to maintain in 
Bangladesh.



According to the WHO, the practice of good personal hygiene 
is essential.27 Regularly washing hands with soaps and water 
and avoid touching the face with the hands are some ways to 
ensure personal hygiene. Wearing a mask is essential.28 The 
infected person should take rest at home or admit to the 
hospital for complete isolation for 14 days. In case of 
emergency, the infected person should wear a surgical mask 
to protect others. Along with several other countries, 
vaccination against Covid has been rolled out in Bangladesh. 
The Bangladesh government initiated the public vaccination 
program which named, the Oxford-AstraZeneca COVID-19 
vaccine co-manufactured by Serum Institute of India, on 27 
January 2021, with priority for first responders, including 
physicians, nurses, and government officials, among others. 
Interested individuals must register through a designated 
website to receive the vaccination, which is likely to be 
inconvenient for individuals who do not use the internet, 
especially older individuals and rural populations.29

SARS-CoV-2 is a novel and highly contagious virus, and 
there is no specific treatment for COVID-19 disease up to 
now. It must be taken into account that if no effective action is 
taken and if drugs, vaccines, and patient tracking measures 
are not widely implemented or effective, intermittent social 
distancing is likely to continue until 2022. By that time 
COVID-19 might have affected 90% of the world population 
and kill over 40 million people.30, 31 Therefore, it is wise to 
continue preventive methods and public health measures 
until an appropriate vaccine and effective drugs are 
discovered. Combinational therapies with effective drugs or 
supplements, plus an appropriate immunomodulatory diet, 
proper mental support and adherence to standards, will 
eventually be effective against COVID-19.

Prof. Nazneen Kabir
Ex. Executive Director &
Head of obstetrics and Gynecology
Institute of Child and Mother Health (ICMH), Matuail, Dhaka
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The novel human coronavirus disease COVID-19 has 
become the fifth documented pandemic since the 1918 flu 
pandemic. COVID-19 was first reported in Wuhan, China, 
and subsequently spread worldwide. The coronavirus was 
officially named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) by the International Committee 
on Taxonomy of Viruses based on phylogenetic analysis. 
SARS-CoV-2 is believed to be a spillover of an animal 
coronavirus and later adapted the ability of human-to-human 
transmission. Because the virus is highly contagious, it 
rapidly spreads and continuously evolves in the human 
population. The symptomatology of these patients, including 
fever, malaise, dry cough, and dyspnea, was diagnosed as 
viral pneumonia.1,2 Initially, the disease was called Wuhan 
pneumonia by the press because of the area and pneumonia 
symptoms. Whole-genome sequencing results showed that 
the causative agent is a novel coronavirus. Therefore, this 
virus is the seventh member of the coronavirus family to 
infect humans.3 The World Health Organization (WHO) 
temporarily termed the new virus 2019 novel coronavirus 
(2019-nCoV) on 12 January 2020 and then officially named 
this infectious disease coronavirus disease 2019 (COVID-19) 
on 12 February 2020. Later, the International Committee on 
Taxonomy of Viruses (ICTV) officially designated the virus as 
SARS-CoV-2 based on phylogeny, taxonomy and 
established practice.4 Subsequently, human-to-human 
transmission of COVID-19 occurring within Hong Kong has 
been shown in clinical data.5 Since COVID-19 initially 
emerged in China, the virus has evolved for four months and 
rapidly spread to other countries worldwide as a global threat. 
On 11 March 2020, the WHO finally made the assessment 
that COVID-19 can be characterized as a pandemic, 
following 1918 Spanish flu (H1N1), 1957 Asian flu (H2N2), 
1968 Hong Kong flu (H3N2), and 2009 Pandemic flu (H1N1), 
which caused an estimated 50 million, 1.5 million, 1 million, 
and 300,000 human deaths, respectively 6,7,8,9 Recently, it has 
spread worldwide 8, including Bangladesh, which is one of the 
most densely populated countries (160 million) in the world9

Since its appearance at the end of 2019, coronavirus disease 
2019 (COVID-19) has immediately shown a high rate of 
transmission, forcing the World Health Organization (WHO) 
to declare in March 2020 that this unknown coronavirus, 
named severe acute respiratory syndrome coronavirus 2 
(SARS CoV-2), can be characterized as a pandemic.10 In the 
past twenty years, coronavirus (CoV) infections have raised 
many concerns for public health. In fact, in 2002, there was 
the first epidemic due to a coronavirus, originating in China, 
which was related to a severe acute respiratory syndrome, 
called SARS-CoV.11 Subsequently, in 2012, a new viral 
outbreak with characteristics similar to SARS-CoV was 
observed in the Middle East (Qatar, Jordan, Saudi Arabia, 
and the United Arab Emirates), in Europe (UK, France, and 
Italy), and in Africa, and was called Middle East respiratory 
syndrome (MERS).12 The WHO declared the coronavirus 
disease 2019 (COVID-19) outbreak as a public health 
emergency of international concern on January 30, 2020, and 

then a pandemic on March 11, 2020. COVID-19 affected over 
200 countries and territories worldwide.13 Human 
coronaviruses usually cause mild upper respiratory diseases. 
However, in the past two decades, two coronaviruses 
transmitted from animals, SARS-CoV and MERS-CoV, have 
caused severe pneumonia and death in humans. In addition, 
since late April 2020, the COVID-19 pandemic has spread 
globally and consequently resulted in at least 3,149,389 
deaths worldwide as of April 28, 2021.23 The diagnosed cases 
are 751,659, total deaths 11,228 and total recovered cases 
are 666,927 in Bangladesh as of April 28,2021. Due to the 
high sequence homology with a coronavirus isolated from 
bats, SARS-CoV-2 is considered a zoonotic origin 
coronavirus. Undoubtedly, SARS-CoV-2 has become the fifth 
human coronavirus, and it is possible that this virus will 
continuously circulate in the human population in the future.

COVID-19 patients can develop the disease in different 
forms: They can be asymptomatic, have mild symptoms, or 
they can also have severe symptoms that can lead to 
hospitalization, and in severe cases death.14 The most serious 
clinical conditions are characterized by acute respiratory 
distress syndrome (ARDS), cardiac insufficiency, and septic 
shock 15,16,17 and this causes tissue damage at the alveolar level, 
generating pathological tissue alterations, hyperplasia, and 
infiltration. In addition, the existence of different comorbidities in 
subjects infected by SARS-CoV-2 may increase the response of 
the immune system, exacerbating the risk of adverse effects 
and mortality.18,19,20 Indeed, the systemic inflammation found in 
individuals suffering from non-communicable diseases (such as 
diabetes and arterial hypertension) is strictly related to severe 
symptoms after the SARS-CoV-2 infection.21,22 Because specific 
antiviral treatments and vaccines are still under trial, testing, 
quarantine, and social distancing are encouraged to prevent 
virus spread. Nonetheless, since the virus keeps mutating and 
evolving during the pandemic, studies on viral pathogenicity, 
treatments and prophylactic vaccines should closely consider 
the genetic characteristics of the virus.24

Evidence suggests that the virus is contaminated from human to 
human very rapidly.25 Although complete elimination of 
COVID-19 outbreak seems impossible, several key measures 
could reduce the possible transmission of SARS-CoV-2 by 
avoiding the contact opportunities 26, such as avoiding social 
mass people gathering, transient closure of school and day care 
for the peak period of outbreak, traveling and trade restrictions, 
entry screening of the travelers during outbreak period, 
isolation of infected cases, and maintaining the physical 
distance within the workspace. In this backdrop, flexible 
working schedules/shifts for employees, the opportunity of 
distance working/teleworking, increased use of email and 
teleconferences to reduce close contacts, reduced contact 
between employees and customers, reduced contact 
between employees, promoting the use of other personal 
protective countermeasures, and avoiding mass gathering, 
such as sport events, concerts, religious events, 
conferences, and so on are advised to maintain in 
Bangladesh.
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Introduction

Hypothyroidism is a common metabolic disorder with a 
prevalence range of 4% to 20% in adults,1 and there is 
progressive increase in the prevalence with age. Thyroid 
failure is more common in women. Hypothyroidism results 
from inadequate production of thyroid hormones. It is 
classified as overt or subclinical depending on the extent of 
abnormalities in thyroid hormone levels and degree of clinical 
severity. Subclinical hypothyroidism (SH) is a hypothyroid 
condition usually asymptomatic, in which TSH level is above 
the reference range and free T3 and T4 levels are within 
reference range,2 or if a thyrotropin releasing hormone (TRH) 
test is done, there's a greater than normal rise in TSH 
response.3 Thyroid is an important organ involved in the 
regulation of various cellular processes such as cell 
proliferation and development, control of resting metabolic 
rate, thermoregulation, and metabolism of carbohydrates, 
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Background: Hypothyroidism is a common metabolic disorder, results from inadequate 
production of thyroid hormones. Subclinical hypothyroidism (SH) is a condition usually 
asymptomatic, in which TSH level is above the reference range and free T3 and T4 levels 
are within reference range. Thyroid hormone plays a vital role in the regulation of energy 
homeostasis, in the metabolism of glucose and lipids and regulation of enzymes of 
lipoprotein transport. Lipid abnormalities are more common in overt hypothyroidism 
patients and also contribute to the inconsistent increase in cardiovascular risk in those 
patients.

Objective: This study was designed to explore the associations of lipid profile with 
subclinical hypothyroid patients.

Method: From January to December 2019, we enrolled 120 consecutive patients 
diagnosed with subclinical hypothyroidism that visited Bangladesh Medical College 
hospital, medicine,OPD.Thyroid function was assessed by evaluating serum TSH, FT4 
and T3 levels. Fasting lipid profiles were investigated among all the study population

Result: Out of 120 patients, 43 were males and 77 were females diagnosed as 
subclinical hypothyroidism with majority (39.17%) belonged to the age group 31 – 40 
years. Study population mostly belonged from urban areas (60.83%). Data analysis 
revealed that 15.83% males and 35.83% females had high total serum cholesterol, 
20.83% males and 55.83% females had high triglyceride levels and 22.5% males and 
52.5% females had high LDL levels with statistical significance (p<0.001).  In addition, 
mean HDL-cholesterol levels were found low in 9.17% males and 27.5% in females 
though it has not proved statistically significant (p<0.44) in our study ; 38.33% & 25.83% 
of study population had family history of thyroid disease and lipid abnormalities 
respectively though these have not shown any statistical significance here. 

Conclusion: It was observed that serum total cholesterol, triglycerides (TG) & low 
density lipoproteins (LDL) levels were raised in patients with subclinical hypothyroidism. 
Hence while estimating the lipid profile levels, the thyroid function of the individual should 
be taken into consideration.

Keywords: Subclinical hypothyroidism, Lipid profile.

proteins, and lipids.4 Dysfunction of thyroid a�ects appetite, 
body weight, muscle mass, as well as brings about changes 
in the adipose tissue by altering lipolysis, resulting in 
increased incidences of insulin resistance, type 2 diabetes 
mellitus (T2DM), and cardiovascular diseases (CVDs)5. 
There are multiple systems on which thyroid hormone acts or 
contributes to their function but heart and the vessels are the 
major target organs. Marked changes in these organs occur 
in patients with thyroid dysfunction.6 It is also seen that overt 
hypothyroidism is characterized by hypercholesterolemia and 
a marked increase in low‑density lipoproteins (LDLs) and Apo 
lipoprotein B. SH is known to be associated with disorders in 
lipids, characterized by normal or high total cholesterol, 
raised LDL, serum TG and small dense LDLC (sdLDL-C) 
levels and lower levels of HDL.7,8 SH is also related with 
endothelium dysfunction, aortic atherosclerosis and 
myocardial infarction.7  The reported mechanisms for the 
development of hypercholesterolemia in hypothyroidism 
include decreased fractional clearance of LDL by a reduced 
number of LDL receptors in the liver in addition to decreased 
receptor activity.9-11 In thyroid disease, dyslipidemia coexists 
with various metabolic abnormalities and induce insulin 
resistance and oxidative stress via a vicious cycle. The above 
associations in combination with the thyroid 
hormones‑induced hemodynamic alterations might explain 
the increased risk of coronary artery disease (CAD), cerebral 
ischemia risk, in patients with overt or subclinical 
hypothyroidism.12 Therefore the present study was 
conducted in the Department of Medicine OPD, Bangladesh 
Medical College Hospital, Dhaka to observe the association 
of subclinical hypothyroidism with lipid profile.

Method

The present study was hospital based cross – sectional 
observational in nature conducted in the outpatient 
department of Bangladesh Medical College Hospital, Dhaka 
city. It was carried out from January to December 2019.

All the subjects underwent medical history assessment, 
general clinical examination, before enrollment including 
examination of thyroid glands. Patients gave informed 
consent before they participated in the study. Once informed 
consent was obtained, all participants were asked to 
complete a questionnaire to collect basic demographic 
information such as age, gender, family history of thyroid 
diseases, lipid abnormalities and place of living.

Blood samples 5 ml of venous blood with full aseptic 
precautions without anticoagulant and allowed it to clot were 
collected from the antecubital vein between 8 to 10 a.m. in a 
sitting position after 12 hours of fasting and avoiding of 
alcohol. Clotted blood was centrifuged and clear serum was 
collected. Fresh serum samples were taken. Serum was 
checked for hemolysis and if hemolyzed then that serum was 
discarded. Serum was analyzed for FT3, T4 and 
thyroid-stimulating hormone (TSH) for thyroid profile. Serum 
for analysis was stored at − 20°C. Thawed samples were 
mixed prior to testing. A total volume of 50 µl of serum was 
taken to analyze FT3, 25 µl for FT4 and 100 µl for TSH 
hormone level by the enzyme-linked immunosorbent assay 

method (Omega diagnostics) at 450 nm filter using micro 
plate reader model 680 (Bio-Rad). Normal range for T3 was 
0.81-1.79 ng/ml, for FT4 was 0.89-1.76 ng/dl and for TSH it 
was 0.40 – 4.0 uIU/ml.

Statistical Analysis: Data was recorded into semi-structured 
pre-tested proforma. It was entered into Microsoft Excel and 
analyzed using SPSS v 16.0. Summarization of data was 
done according to data types and appropriate statistical tests 
were done. The various modes of clinical presentation were 
expressed as the total number of patients presenting with a 
particular presenting feature and then calculated as a 
percentage of the total number of patients. p-value of <0.05 
was considered to be statistically significant. Informed 
consent was taken in all the cases and the records were kept 
confidentially.

Result

Total 120 patients of both sex were included in this study. SH 
group comprising of 77 females and 43 males.

 

Figure 01: Gender wise distribution of study population

Age Distribution: Among 120 subclinical hypothyroid 
patients majority (39.17%) belonged to the age group 31– 40 
years with female predominance. Least SH patients (9.17%) 
were observed in the age of above 60 year.

Table 01: Age wise distribution among the study 
population

Lipid Pro�le: The differences in lipid profile are shown in 
Table 2. Total cholesterol (TC), triglycerides (TG) and LDL 
were significantly higher in subclinical hypothyroid patients, 
while high density lipoprotein (HDL) was significantly lower 

though it has not shown any statistical significance 
(p-value<0.44) in this study.

Table 02: Comparison of lipid pro�les in the SCH group 
according to gender distribution

Family History of Thyroid Diseases: In this study family 
history of thyroid diseases found among n = 46 (38.33%) of 
subclinical hypothyroid patients. However, family history of 
thyroid diseases was not found statistically significant here (p 
< 0.695).

Figure 02: Family history of thyroid diseases among 
study population

Family history of Lipid Abnormalities: In this study family 
history of lipid abnormalities found among n = 31 (25.83%) of 
study population. However, family history of lipid 
abnormalities was not found statistically significant here (p < 
0.495).

Figure 3: Family history of lipid abnormalities among 
study population

Area wise distribution: Area wise distribution has shown on 
the figure 4 where majority of the study population belonged 
from urban area 60.83% and 39.17% from rural area.

 

Figure 04: Area wise distribution of study population

Discussion

In 1900, Von Noorden from Vienna, stated that thyroid played 
a key role in causation of ‘fatty disease’.13 In 1918, scientists 
ascertained correlation of blood cholesterol to the secretion 
of adrenals and thyroid. In 1930s the connection of 
cholesterol with thyroid function and disease was observed.14 
On Christmas day of 1930, a landmark article was published 
by Mason and colleagues in the New England Journal of 
Medicine which showed the significance of cholesterol values 
in hypothyroidism and hyperthyroidism.15 In a multicenter 
study of prevalence of hypothyroidism in 752 hyper 
cholestrolemia patients, primary hypothyroidism occurred in 
3.7%.16

Thyroid hormones have significant effect on the heart and 
cardiovascular system.9 The most common clinical signs are a 
narrowed pulse pressure, diastolic hypertension, low cardiac 
output, reduced EF impaired diastolic function and bradycardia.17 
Overt hypothyroidism is associated with accelerated 
atherosclerosis and CAD due to hypercholesterolemia and 
diastolic hypertension.18-21 A prospective study from Japan 
showed an increase risk of ischemic heart disease in men but not 
women with subclinical hypothyroidism.22 A prospective study in 
the United States, followed up men and women age 65 or older for 
more than 10 years showed no influence of hypothyroidism (overt 
or subclinical) on cardiovascular outcome and mortality.23

It has been observed that serum cholesterol and triglycerides 
level were raised in patients with subclinical hypothyroidism. 
Similar results were observed by Walsh et al in a community 
based study conducted among Australian participants and 

motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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found that serum TSH was positively correlated with total 
cholesterol, triglycerides and LDL-C whereas no association 
was observed between serum TSH and HDL- C.24 Other 
researchers also observed similar findings.(25,26)

  In contrast, Vierhapper et al,  in a cross-sectional study done 
in 7000 thyroid clinic outpatients, observed that total 
cholesterol and LDL-C were elevated in overt hypothyroid 
patients, but no significant differences in serum total 
cholesterol, LDL-C, HDL-C, or triglyceride levels in SH 
patients and the euthyroid control group.27 In another study  
done by Hueston et al, it was found that SH (defined as a 
serum TSH of 6.7 to 14.99 mIU/liter) was not associated with 
alterations in total cholesterol, LDL-C, triglycerides, or 
HDL-C.28 Thyroid hormones stimulate enzyme, 
3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) 
reductase, which is required for the first step in cholesterol 
biosynthesis. Triiodothyronine (T3) causes upregulation of 
LDL receptors by controlling the LDL receptor gene 
activation. T3 also regulates LDL receptor's gene expression 
by controlling the sterol regulatory element-binding protein-2 
(SREBP-2). T3 also protects LDL from oxidation. Thyroid 
hormones increases cholesteryl ester transfer protein 
(CETP) activity, which exchanges cholesteryl esters from 
HDL2 to the very low density lipoproteins (VLDL) and TGs to 
the opposite direction thereby influencing HDL metabolism. 
Thyroid hormones stimulate the lipoprotein lipase (LPL), 
which catabolizes the TG-rich lipoproteins, and the hepatic 
lipase (HL), which hydrolyzes HDL2 to HDL3 and contributes 
to the conversion of intermediate-density lipoproteins (IDL) to 
LDL and in turn LDL to sdLDL.29  T3 also leads to upregulation 
of ApoAV which have been associated with decreased levels 
of TGs. Besides their effect on lipid profile, thyroid hormones 
can equally affect a number of other metabolic parameters 
related to CVD risk. Thyroid function can also influence the 
production of adipokines and adipocyte metabolism.30

In the present study, serum total cholesterol (TC) was found 
to be increased in patients of subclinical hypothyroidism 
which was highly significant statistically ( p<0.001). The 
findings of this study are consistent with results of Petersson 
and Kjellstrom (2001)31 who also observed increased TC 
level in patients of primary hypothyroidism. 

In the present study, serum LDL levels were found to be 
increased in patients of subclinical hypothyroidism which was 
highly significant statistically (p<0.001). The findings of this 
study are in favour of results of Huesca et al (2002)32 who 
also observed increased LDL levels in patients of primary 
hypothyroidism.

In the present study, serum Triacylglycerol (TAG) levels were 
found to be increased in the study population which was also 
found statistically significant (p<0.001). The findings of this 
study are consistent with the results of Petersson and 
Kjellstrom (2001)31 who also observed higher Triacylglycerol 
level in patients of primary hypothyroidism.

In India, a population based study done in Cochin33 on 971 
adult subjects estimated the prevalence of hypothyroidism to 
be 3.9% and that of subclinical hypothyroidism to be 9.4%. In 
women, the prevalence was higher (11.4%), whereas it was 
6.2% in men. The prevalence of subclinical hypothyroidism 
increased with age. The present study found a female 
preponderance among the cases, with a M: F ratio of around 

1:2 for subclinical hypothyroid cases. Takashi et al. 34 reported 
a M:F ratio of 1:6 for hypothyroidism, which is higher than  the 
present study, whereas John et al.35 reported the ratio to be 
1:4, which is in comparison to the present study. Deshmukh 
et al.36 reported a M:F ratio of 1:3.7 for subclinical 
hypothyroidism, which is also in comparison  to the present 
study.

In our study the prevalence of hypothyroidism were maximum 
at the age group of 31 – 40 years(39.17%). Minimum 
prevalence was noted in the age group of >60 years (9.17%). 
Multivariate logistic regression analysis proved that female 
and increasing age were independent risk factors of 
hypothyroidism. Degenerative changes occurring in the 
thyroid of old people and combined effect of oestrogen 37 and 
progesterone in female may account for it. Unnikrishnan et al. 
38 reported that the prevalence of overt hypothyroidism was 
highest in the age group of 46–54 years and lowest in the age 
group of 18–24 years whereas subclinical hypothyroidism 
was most prevalent in the age group of >55 years and least 
prevalent in the age group of 18–24 years.

Conclusion

Hypothyroidism is associated with significant increased level 
of atherogenic lipids.

Recommendation

Abmormalities in the thyroid function can have an inpact on 
lipid profile. While diagnosing or treating  patients with 
dyslipidemia, biochemical screening for thyroid dysfunction 
should be taken into consideration. Further research should 
be done to evaluate the role of subclinical hypothyroidism on 
dyslipidemia and whether the thyroid dysfunction influences 
the morbidity and mortality of cardiovascular disease among 
patients.

Study Limitations

Limitation of the current study was that it was a cross – 
sectional type of observational study, no follow – up of the 
study participants was done and it is not possible to evaluate 
whether the associations are causal. Therefore a controlled 
study would be more appropriate to confirm the diagnosis, 
association of hypothyroidism with dyslipidemia and its 
complications.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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Introduction

Hypothyroidism is a common metabolic disorder with a 
prevalence range of 4% to 20% in adults,1 and there is 
progressive increase in the prevalence with age. Thyroid 
failure is more common in women. Hypothyroidism results 
from inadequate production of thyroid hormones. It is 
classified as overt or subclinical depending on the extent of 
abnormalities in thyroid hormone levels and degree of clinical 
severity. Subclinical hypothyroidism (SH) is a hypothyroid 
condition usually asymptomatic, in which TSH level is above 
the reference range and free T3 and T4 levels are within 
reference range,2 or if a thyrotropin releasing hormone (TRH) 
test is done, there's a greater than normal rise in TSH 
response.3 Thyroid is an important organ involved in the 
regulation of various cellular processes such as cell 
proliferation and development, control of resting metabolic 
rate, thermoregulation, and metabolism of carbohydrates, 
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proteins, and lipids.4 Dysfunction of thyroid a�ects appetite, 
body weight, muscle mass, as well as brings about changes 
in the adipose tissue by altering lipolysis, resulting in 
increased incidences of insulin resistance, type 2 diabetes 
mellitus (T2DM), and cardiovascular diseases (CVDs)5. 
There are multiple systems on which thyroid hormone acts or 
contributes to their function but heart and the vessels are the 
major target organs. Marked changes in these organs occur 
in patients with thyroid dysfunction.6 It is also seen that overt 
hypothyroidism is characterized by hypercholesterolemia and 
a marked increase in low‑density lipoproteins (LDLs) and Apo 
lipoprotein B. SH is known to be associated with disorders in 
lipids, characterized by normal or high total cholesterol, 
raised LDL, serum TG and small dense LDLC (sdLDL-C) 
levels and lower levels of HDL.7,8 SH is also related with 
endothelium dysfunction, aortic atherosclerosis and 
myocardial infarction.7  The reported mechanisms for the 
development of hypercholesterolemia in hypothyroidism 
include decreased fractional clearance of LDL by a reduced 
number of LDL receptors in the liver in addition to decreased 
receptor activity.9-11 In thyroid disease, dyslipidemia coexists 
with various metabolic abnormalities and induce insulin 
resistance and oxidative stress via a vicious cycle. The above 
associations in combination with the thyroid 
hormones‑induced hemodynamic alterations might explain 
the increased risk of coronary artery disease (CAD), cerebral 
ischemia risk, in patients with overt or subclinical 
hypothyroidism.12 Therefore the present study was 
conducted in the Department of Medicine OPD, Bangladesh 
Medical College Hospital, Dhaka to observe the association 
of subclinical hypothyroidism with lipid profile.

Method

The present study was hospital based cross – sectional 
observational in nature conducted in the outpatient 
department of Bangladesh Medical College Hospital, Dhaka 
city. It was carried out from January to December 2019.

All the subjects underwent medical history assessment, 
general clinical examination, before enrollment including 
examination of thyroid glands. Patients gave informed 
consent before they participated in the study. Once informed 
consent was obtained, all participants were asked to 
complete a questionnaire to collect basic demographic 
information such as age, gender, family history of thyroid 
diseases, lipid abnormalities and place of living.

Blood samples 5 ml of venous blood with full aseptic 
precautions without anticoagulant and allowed it to clot were 
collected from the antecubital vein between 8 to 10 a.m. in a 
sitting position after 12 hours of fasting and avoiding of 
alcohol. Clotted blood was centrifuged and clear serum was 
collected. Fresh serum samples were taken. Serum was 
checked for hemolysis and if hemolyzed then that serum was 
discarded. Serum was analyzed for FT3, T4 and 
thyroid-stimulating hormone (TSH) for thyroid profile. Serum 
for analysis was stored at − 20°C. Thawed samples were 
mixed prior to testing. A total volume of 50 µl of serum was 
taken to analyze FT3, 25 µl for FT4 and 100 µl for TSH 
hormone level by the enzyme-linked immunosorbent assay 

method (Omega diagnostics) at 450 nm filter using micro 
plate reader model 680 (Bio-Rad). Normal range for T3 was 
0.81-1.79 ng/ml, for FT4 was 0.89-1.76 ng/dl and for TSH it 
was 0.40 – 4.0 uIU/ml.

Statistical Analysis: Data was recorded into semi-structured 
pre-tested proforma. It was entered into Microsoft Excel and 
analyzed using SPSS v 16.0. Summarization of data was 
done according to data types and appropriate statistical tests 
were done. The various modes of clinical presentation were 
expressed as the total number of patients presenting with a 
particular presenting feature and then calculated as a 
percentage of the total number of patients. p-value of <0.05 
was considered to be statistically significant. Informed 
consent was taken in all the cases and the records were kept 
confidentially.

Result

Total 120 patients of both sex were included in this study. SH 
group comprising of 77 females and 43 males.

 

Figure 01: Gender wise distribution of study population

Age Distribution: Among 120 subclinical hypothyroid 
patients majority (39.17%) belonged to the age group 31– 40 
years with female predominance. Least SH patients (9.17%) 
were observed in the age of above 60 year.

Table 01: Age wise distribution among the study 
population

Lipid Pro�le: The differences in lipid profile are shown in 
Table 2. Total cholesterol (TC), triglycerides (TG) and LDL 
were significantly higher in subclinical hypothyroid patients, 
while high density lipoprotein (HDL) was significantly lower 

though it has not shown any statistical significance 
(p-value<0.44) in this study.

Table 02: Comparison of lipid pro�les in the SCH group 
according to gender distribution

Family History of Thyroid Diseases: In this study family 
history of thyroid diseases found among n = 46 (38.33%) of 
subclinical hypothyroid patients. However, family history of 
thyroid diseases was not found statistically significant here (p 
< 0.695).

Figure 02: Family history of thyroid diseases among 
study population

Family history of Lipid Abnormalities: In this study family 
history of lipid abnormalities found among n = 31 (25.83%) of 
study population. However, family history of lipid 
abnormalities was not found statistically significant here (p < 
0.495).

Figure 3: Family history of lipid abnormalities among 
study population

Area wise distribution: Area wise distribution has shown on 
the figure 4 where majority of the study population belonged 
from urban area 60.83% and 39.17% from rural area.

 

Figure 04: Area wise distribution of study population

Discussion

In 1900, Von Noorden from Vienna, stated that thyroid played 
a key role in causation of ‘fatty disease’.13 In 1918, scientists 
ascertained correlation of blood cholesterol to the secretion 
of adrenals and thyroid. In 1930s the connection of 
cholesterol with thyroid function and disease was observed.14 
On Christmas day of 1930, a landmark article was published 
by Mason and colleagues in the New England Journal of 
Medicine which showed the significance of cholesterol values 
in hypothyroidism and hyperthyroidism.15 In a multicenter 
study of prevalence of hypothyroidism in 752 hyper 
cholestrolemia patients, primary hypothyroidism occurred in 
3.7%.16

Thyroid hormones have significant effect on the heart and 
cardiovascular system.9 The most common clinical signs are a 
narrowed pulse pressure, diastolic hypertension, low cardiac 
output, reduced EF impaired diastolic function and bradycardia.17 
Overt hypothyroidism is associated with accelerated 
atherosclerosis and CAD due to hypercholesterolemia and 
diastolic hypertension.18-21 A prospective study from Japan 
showed an increase risk of ischemic heart disease in men but not 
women with subclinical hypothyroidism.22 A prospective study in 
the United States, followed up men and women age 65 or older for 
more than 10 years showed no influence of hypothyroidism (overt 
or subclinical) on cardiovascular outcome and mortality.23

It has been observed that serum cholesterol and triglycerides 
level were raised in patients with subclinical hypothyroidism. 
Similar results were observed by Walsh et al in a community 
based study conducted among Australian participants and 

motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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found that serum TSH was positively correlated with total 
cholesterol, triglycerides and LDL-C whereas no association 
was observed between serum TSH and HDL- C.24 Other 
researchers also observed similar findings.(25,26)

  In contrast, Vierhapper et al,  in a cross-sectional study done 
in 7000 thyroid clinic outpatients, observed that total 
cholesterol and LDL-C were elevated in overt hypothyroid 
patients, but no significant differences in serum total 
cholesterol, LDL-C, HDL-C, or triglyceride levels in SH 
patients and the euthyroid control group.27 In another study  
done by Hueston et al, it was found that SH (defined as a 
serum TSH of 6.7 to 14.99 mIU/liter) was not associated with 
alterations in total cholesterol, LDL-C, triglycerides, or 
HDL-C.28 Thyroid hormones stimulate enzyme, 
3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) 
reductase, which is required for the first step in cholesterol 
biosynthesis. Triiodothyronine (T3) causes upregulation of 
LDL receptors by controlling the LDL receptor gene 
activation. T3 also regulates LDL receptor's gene expression 
by controlling the sterol regulatory element-binding protein-2 
(SREBP-2). T3 also protects LDL from oxidation. Thyroid 
hormones increases cholesteryl ester transfer protein 
(CETP) activity, which exchanges cholesteryl esters from 
HDL2 to the very low density lipoproteins (VLDL) and TGs to 
the opposite direction thereby influencing HDL metabolism. 
Thyroid hormones stimulate the lipoprotein lipase (LPL), 
which catabolizes the TG-rich lipoproteins, and the hepatic 
lipase (HL), which hydrolyzes HDL2 to HDL3 and contributes 
to the conversion of intermediate-density lipoproteins (IDL) to 
LDL and in turn LDL to sdLDL.29  T3 also leads to upregulation 
of ApoAV which have been associated with decreased levels 
of TGs. Besides their effect on lipid profile, thyroid hormones 
can equally affect a number of other metabolic parameters 
related to CVD risk. Thyroid function can also influence the 
production of adipokines and adipocyte metabolism.30

In the present study, serum total cholesterol (TC) was found 
to be increased in patients of subclinical hypothyroidism 
which was highly significant statistically ( p<0.001). The 
findings of this study are consistent with results of Petersson 
and Kjellstrom (2001)31 who also observed increased TC 
level in patients of primary hypothyroidism. 

In the present study, serum LDL levels were found to be 
increased in patients of subclinical hypothyroidism which was 
highly significant statistically (p<0.001). The findings of this 
study are in favour of results of Huesca et al (2002)32 who 
also observed increased LDL levels in patients of primary 
hypothyroidism.

In the present study, serum Triacylglycerol (TAG) levels were 
found to be increased in the study population which was also 
found statistically significant (p<0.001). The findings of this 
study are consistent with the results of Petersson and 
Kjellstrom (2001)31 who also observed higher Triacylglycerol 
level in patients of primary hypothyroidism.

In India, a population based study done in Cochin33 on 971 
adult subjects estimated the prevalence of hypothyroidism to 
be 3.9% and that of subclinical hypothyroidism to be 9.4%. In 
women, the prevalence was higher (11.4%), whereas it was 
6.2% in men. The prevalence of subclinical hypothyroidism 
increased with age. The present study found a female 
preponderance among the cases, with a M: F ratio of around 

1:2 for subclinical hypothyroid cases. Takashi et al. 34 reported 
a M:F ratio of 1:6 for hypothyroidism, which is higher than  the 
present study, whereas John et al.35 reported the ratio to be 
1:4, which is in comparison to the present study. Deshmukh 
et al.36 reported a M:F ratio of 1:3.7 for subclinical 
hypothyroidism, which is also in comparison  to the present 
study.

In our study the prevalence of hypothyroidism were maximum 
at the age group of 31 – 40 years(39.17%). Minimum 
prevalence was noted in the age group of >60 years (9.17%). 
Multivariate logistic regression analysis proved that female 
and increasing age were independent risk factors of 
hypothyroidism. Degenerative changes occurring in the 
thyroid of old people and combined effect of oestrogen 37 and 
progesterone in female may account for it. Unnikrishnan et al. 
38 reported that the prevalence of overt hypothyroidism was 
highest in the age group of 46–54 years and lowest in the age 
group of 18–24 years whereas subclinical hypothyroidism 
was most prevalent in the age group of >55 years and least 
prevalent in the age group of 18–24 years.

Conclusion

Hypothyroidism is associated with significant increased level 
of atherogenic lipids.

Recommendation

Abmormalities in the thyroid function can have an inpact on 
lipid profile. While diagnosing or treating  patients with 
dyslipidemia, biochemical screening for thyroid dysfunction 
should be taken into consideration. Further research should 
be done to evaluate the role of subclinical hypothyroidism on 
dyslipidemia and whether the thyroid dysfunction influences 
the morbidity and mortality of cardiovascular disease among 
patients.

Study Limitations

Limitation of the current study was that it was a cross – 
sectional type of observational study, no follow – up of the 
study participants was done and it is not possible to evaluate 
whether the associations are causal. Therefore a controlled 
study would be more appropriate to confirm the diagnosis, 
association of hypothyroidism with dyslipidemia and its 
complications.

Acknowledgement

The authors wish to thank Brig Gen Dr. Md. Abdus Sabur 
Miah (Retd) , Director of Bangladesh Medical College 
Hospital for providing the facilities to complete the research 
work and grateful to the technical staff of the Laboratory for 
their help during the study. The authors also acknowledge the 
cooperation of the patients who participated in the study.

Con�icts of interest

There are no conflicts of interest.

01. * Dr. Fatema Ferdausi 
 MBBS, FCPS (Paediatrics) 
 Department of Paediatrics  
 Combined Military Hospital, Dhaka
 Email: fatema.cmh@gmail.com

02. Professor (Col) Dr. Anjuman Ara Beauty
 MBBS, DCH, FCPS
 Paediatric Neurologist, Department of Paediatrics  
 Combined Military Hospital, Dhaka
 Email: anjuman_beauty@yahoo.com

Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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Introduction

Hypothyroidism is a common metabolic disorder with a 
prevalence range of 4% to 20% in adults,1 and there is 
progressive increase in the prevalence with age. Thyroid 
failure is more common in women. Hypothyroidism results 
from inadequate production of thyroid hormones. It is 
classified as overt or subclinical depending on the extent of 
abnormalities in thyroid hormone levels and degree of clinical 
severity. Subclinical hypothyroidism (SH) is a hypothyroid 
condition usually asymptomatic, in which TSH level is above 
the reference range and free T3 and T4 levels are within 
reference range,2 or if a thyrotropin releasing hormone (TRH) 
test is done, there's a greater than normal rise in TSH 
response.3 Thyroid is an important organ involved in the 
regulation of various cellular processes such as cell 
proliferation and development, control of resting metabolic 
rate, thermoregulation, and metabolism of carbohydrates, 

proteins, and lipids.4 Dysfunction of thyroid a�ects appetite, 
body weight, muscle mass, as well as brings about changes 
in the adipose tissue by altering lipolysis, resulting in 
increased incidences of insulin resistance, type 2 diabetes 
mellitus (T2DM), and cardiovascular diseases (CVDs)5. 
There are multiple systems on which thyroid hormone acts or 
contributes to their function but heart and the vessels are the 
major target organs. Marked changes in these organs occur 
in patients with thyroid dysfunction.6 It is also seen that overt 
hypothyroidism is characterized by hypercholesterolemia and 
a marked increase in low‑density lipoproteins (LDLs) and Apo 
lipoprotein B. SH is known to be associated with disorders in 
lipids, characterized by normal or high total cholesterol, 
raised LDL, serum TG and small dense LDLC (sdLDL-C) 
levels and lower levels of HDL.7,8 SH is also related with 
endothelium dysfunction, aortic atherosclerosis and 
myocardial infarction.7  The reported mechanisms for the 
development of hypercholesterolemia in hypothyroidism 
include decreased fractional clearance of LDL by a reduced 
number of LDL receptors in the liver in addition to decreased 
receptor activity.9-11 In thyroid disease, dyslipidemia coexists 
with various metabolic abnormalities and induce insulin 
resistance and oxidative stress via a vicious cycle. The above 
associations in combination with the thyroid 
hormones‑induced hemodynamic alterations might explain 
the increased risk of coronary artery disease (CAD), cerebral 
ischemia risk, in patients with overt or subclinical 
hypothyroidism.12 Therefore the present study was 
conducted in the Department of Medicine OPD, Bangladesh 
Medical College Hospital, Dhaka to observe the association 
of subclinical hypothyroidism with lipid profile.

Method

The present study was hospital based cross – sectional 
observational in nature conducted in the outpatient 
department of Bangladesh Medical College Hospital, Dhaka 
city. It was carried out from January to December 2019.

All the subjects underwent medical history assessment, 
general clinical examination, before enrollment including 
examination of thyroid glands. Patients gave informed 
consent before they participated in the study. Once informed 
consent was obtained, all participants were asked to 
complete a questionnaire to collect basic demographic 
information such as age, gender, family history of thyroid 
diseases, lipid abnormalities and place of living.

Blood samples 5 ml of venous blood with full aseptic 
precautions without anticoagulant and allowed it to clot were 
collected from the antecubital vein between 8 to 10 a.m. in a 
sitting position after 12 hours of fasting and avoiding of 
alcohol. Clotted blood was centrifuged and clear serum was 
collected. Fresh serum samples were taken. Serum was 
checked for hemolysis and if hemolyzed then that serum was 
discarded. Serum was analyzed for FT3, T4 and 
thyroid-stimulating hormone (TSH) for thyroid profile. Serum 
for analysis was stored at − 20°C. Thawed samples were 
mixed prior to testing. A total volume of 50 µl of serum was 
taken to analyze FT3, 25 µl for FT4 and 100 µl for TSH 
hormone level by the enzyme-linked immunosorbent assay 

method (Omega diagnostics) at 450 nm filter using micro 
plate reader model 680 (Bio-Rad). Normal range for T3 was 
0.81-1.79 ng/ml, for FT4 was 0.89-1.76 ng/dl and for TSH it 
was 0.40 – 4.0 uIU/ml.

Statistical Analysis: Data was recorded into semi-structured 
pre-tested proforma. It was entered into Microsoft Excel and 
analyzed using SPSS v 16.0. Summarization of data was 
done according to data types and appropriate statistical tests 
were done. The various modes of clinical presentation were 
expressed as the total number of patients presenting with a 
particular presenting feature and then calculated as a 
percentage of the total number of patients. p-value of <0.05 
was considered to be statistically significant. Informed 
consent was taken in all the cases and the records were kept 
confidentially.

Result

Total 120 patients of both sex were included in this study. SH 
group comprising of 77 females and 43 males.

 

Figure 01: Gender wise distribution of study population

Age Distribution: Among 120 subclinical hypothyroid 
patients majority (39.17%) belonged to the age group 31– 40 
years with female predominance. Least SH patients (9.17%) 
were observed in the age of above 60 year.

Table 01: Age wise distribution among the study 
population

Lipid Pro�le: The differences in lipid profile are shown in 
Table 2. Total cholesterol (TC), triglycerides (TG) and LDL 
were significantly higher in subclinical hypothyroid patients, 
while high density lipoprotein (HDL) was significantly lower 
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though it has not shown any statistical significance 
(p-value<0.44) in this study.

Table 02: Comparison of lipid pro�les in the SCH group 
according to gender distribution

Family History of Thyroid Diseases: In this study family 
history of thyroid diseases found among n = 46 (38.33%) of 
subclinical hypothyroid patients. However, family history of 
thyroid diseases was not found statistically significant here (p 
< 0.695).

Figure 02: Family history of thyroid diseases among 
study population

Family history of Lipid Abnormalities: In this study family 
history of lipid abnormalities found among n = 31 (25.83%) of 
study population. However, family history of lipid 
abnormalities was not found statistically significant here (p < 
0.495).

Figure 3: Family history of lipid abnormalities among 
study population

Area wise distribution: Area wise distribution has shown on 
the figure 4 where majority of the study population belonged 
from urban area 60.83% and 39.17% from rural area.

 

Figure 04: Area wise distribution of study population

Discussion

In 1900, Von Noorden from Vienna, stated that thyroid played 
a key role in causation of ‘fatty disease’.13 In 1918, scientists 
ascertained correlation of blood cholesterol to the secretion 
of adrenals and thyroid. In 1930s the connection of 
cholesterol with thyroid function and disease was observed.14 
On Christmas day of 1930, a landmark article was published 
by Mason and colleagues in the New England Journal of 
Medicine which showed the significance of cholesterol values 
in hypothyroidism and hyperthyroidism.15 In a multicenter 
study of prevalence of hypothyroidism in 752 hyper 
cholestrolemia patients, primary hypothyroidism occurred in 
3.7%.16

Thyroid hormones have significant effect on the heart and 
cardiovascular system.9 The most common clinical signs are a 
narrowed pulse pressure, diastolic hypertension, low cardiac 
output, reduced EF impaired diastolic function and bradycardia.17 
Overt hypothyroidism is associated with accelerated 
atherosclerosis and CAD due to hypercholesterolemia and 
diastolic hypertension.18-21 A prospective study from Japan 
showed an increase risk of ischemic heart disease in men but not 
women with subclinical hypothyroidism.22 A prospective study in 
the United States, followed up men and women age 65 or older for 
more than 10 years showed no influence of hypothyroidism (overt 
or subclinical) on cardiovascular outcome and mortality.23

It has been observed that serum cholesterol and triglycerides 
level were raised in patients with subclinical hypothyroidism. 
Similar results were observed by Walsh et al in a community 
based study conducted among Australian participants and 

motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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found that serum TSH was positively correlated with total 
cholesterol, triglycerides and LDL-C whereas no association 
was observed between serum TSH and HDL- C.24 Other 
researchers also observed similar findings.(25,26)

  In contrast, Vierhapper et al,  in a cross-sectional study done 
in 7000 thyroid clinic outpatients, observed that total 
cholesterol and LDL-C were elevated in overt hypothyroid 
patients, but no significant differences in serum total 
cholesterol, LDL-C, HDL-C, or triglyceride levels in SH 
patients and the euthyroid control group.27 In another study  
done by Hueston et al, it was found that SH (defined as a 
serum TSH of 6.7 to 14.99 mIU/liter) was not associated with 
alterations in total cholesterol, LDL-C, triglycerides, or 
HDL-C.28 Thyroid hormones stimulate enzyme, 
3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) 
reductase, which is required for the first step in cholesterol 
biosynthesis. Triiodothyronine (T3) causes upregulation of 
LDL receptors by controlling the LDL receptor gene 
activation. T3 also regulates LDL receptor's gene expression 
by controlling the sterol regulatory element-binding protein-2 
(SREBP-2). T3 also protects LDL from oxidation. Thyroid 
hormones increases cholesteryl ester transfer protein 
(CETP) activity, which exchanges cholesteryl esters from 
HDL2 to the very low density lipoproteins (VLDL) and TGs to 
the opposite direction thereby influencing HDL metabolism. 
Thyroid hormones stimulate the lipoprotein lipase (LPL), 
which catabolizes the TG-rich lipoproteins, and the hepatic 
lipase (HL), which hydrolyzes HDL2 to HDL3 and contributes 
to the conversion of intermediate-density lipoproteins (IDL) to 
LDL and in turn LDL to sdLDL.29  T3 also leads to upregulation 
of ApoAV which have been associated with decreased levels 
of TGs. Besides their effect on lipid profile, thyroid hormones 
can equally affect a number of other metabolic parameters 
related to CVD risk. Thyroid function can also influence the 
production of adipokines and adipocyte metabolism.30

In the present study, serum total cholesterol (TC) was found 
to be increased in patients of subclinical hypothyroidism 
which was highly significant statistically ( p<0.001). The 
findings of this study are consistent with results of Petersson 
and Kjellstrom (2001)31 who also observed increased TC 
level in patients of primary hypothyroidism. 

In the present study, serum LDL levels were found to be 
increased in patients of subclinical hypothyroidism which was 
highly significant statistically (p<0.001). The findings of this 
study are in favour of results of Huesca et al (2002)32 who 
also observed increased LDL levels in patients of primary 
hypothyroidism.

In the present study, serum Triacylglycerol (TAG) levels were 
found to be increased in the study population which was also 
found statistically significant (p<0.001). The findings of this 
study are consistent with the results of Petersson and 
Kjellstrom (2001)31 who also observed higher Triacylglycerol 
level in patients of primary hypothyroidism.

In India, a population based study done in Cochin33 on 971 
adult subjects estimated the prevalence of hypothyroidism to 
be 3.9% and that of subclinical hypothyroidism to be 9.4%. In 
women, the prevalence was higher (11.4%), whereas it was 
6.2% in men. The prevalence of subclinical hypothyroidism 
increased with age. The present study found a female 
preponderance among the cases, with a M: F ratio of around 

1:2 for subclinical hypothyroid cases. Takashi et al. 34 reported 
a M:F ratio of 1:6 for hypothyroidism, which is higher than  the 
present study, whereas John et al.35 reported the ratio to be 
1:4, which is in comparison to the present study. Deshmukh 
et al.36 reported a M:F ratio of 1:3.7 for subclinical 
hypothyroidism, which is also in comparison  to the present 
study.

In our study the prevalence of hypothyroidism were maximum 
at the age group of 31 – 40 years(39.17%). Minimum 
prevalence was noted in the age group of >60 years (9.17%). 
Multivariate logistic regression analysis proved that female 
and increasing age were independent risk factors of 
hypothyroidism. Degenerative changes occurring in the 
thyroid of old people and combined effect of oestrogen 37 and 
progesterone in female may account for it. Unnikrishnan et al. 
38 reported that the prevalence of overt hypothyroidism was 
highest in the age group of 46–54 years and lowest in the age 
group of 18–24 years whereas subclinical hypothyroidism 
was most prevalent in the age group of >55 years and least 
prevalent in the age group of 18–24 years.

Conclusion

Hypothyroidism is associated with significant increased level 
of atherogenic lipids.

Recommendation

Abmormalities in the thyroid function can have an inpact on 
lipid profile. While diagnosing or treating  patients with 
dyslipidemia, biochemical screening for thyroid dysfunction 
should be taken into consideration. Further research should 
be done to evaluate the role of subclinical hypothyroidism on 
dyslipidemia and whether the thyroid dysfunction influences 
the morbidity and mortality of cardiovascular disease among 
patients.

Study Limitations

Limitation of the current study was that it was a cross – 
sectional type of observational study, no follow – up of the 
study participants was done and it is not possible to evaluate 
whether the associations are causal. Therefore a controlled 
study would be more appropriate to confirm the diagnosis, 
association of hypothyroidism with dyslipidemia and its 
complications.

Acknowledgement

The authors wish to thank Brig Gen Dr. Md. Abdus Sabur 
Miah (Retd) , Director of Bangladesh Medical College 
Hospital for providing the facilities to complete the research 
work and grateful to the technical staff of the Laboratory for 
their help during the study. The authors also acknowledge the 
cooperation of the patients who participated in the study.

Con�icts of interest

There are no conflicts of interest.

01. * Dr. Fatema Ferdausi 
 MBBS, FCPS (Paediatrics) 
 Department of Paediatrics  
 Combined Military Hospital, Dhaka
 Email: fatema.cmh@gmail.com

02. Professor (Col) Dr. Anjuman Ara Beauty
 MBBS, DCH, FCPS
 Paediatric Neurologist, Department of Paediatrics  
 Combined Military Hospital, Dhaka
 Email: anjuman_beauty@yahoo.com

Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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Introduction

Hypothyroidism is a common metabolic disorder with a 
prevalence range of 4% to 20% in adults,1 and there is 
progressive increase in the prevalence with age. Thyroid 
failure is more common in women. Hypothyroidism results 
from inadequate production of thyroid hormones. It is 
classified as overt or subclinical depending on the extent of 
abnormalities in thyroid hormone levels and degree of clinical 
severity. Subclinical hypothyroidism (SH) is a hypothyroid 
condition usually asymptomatic, in which TSH level is above 
the reference range and free T3 and T4 levels are within 
reference range,2 or if a thyrotropin releasing hormone (TRH) 
test is done, there's a greater than normal rise in TSH 
response.3 Thyroid is an important organ involved in the 
regulation of various cellular processes such as cell 
proliferation and development, control of resting metabolic 
rate, thermoregulation, and metabolism of carbohydrates, 

proteins, and lipids.4 Dysfunction of thyroid a�ects appetite, 
body weight, muscle mass, as well as brings about changes 
in the adipose tissue by altering lipolysis, resulting in 
increased incidences of insulin resistance, type 2 diabetes 
mellitus (T2DM), and cardiovascular diseases (CVDs)5. 
There are multiple systems on which thyroid hormone acts or 
contributes to their function but heart and the vessels are the 
major target organs. Marked changes in these organs occur 
in patients with thyroid dysfunction.6 It is also seen that overt 
hypothyroidism is characterized by hypercholesterolemia and 
a marked increase in low‑density lipoproteins (LDLs) and Apo 
lipoprotein B. SH is known to be associated with disorders in 
lipids, characterized by normal or high total cholesterol, 
raised LDL, serum TG and small dense LDLC (sdLDL-C) 
levels and lower levels of HDL.7,8 SH is also related with 
endothelium dysfunction, aortic atherosclerosis and 
myocardial infarction.7  The reported mechanisms for the 
development of hypercholesterolemia in hypothyroidism 
include decreased fractional clearance of LDL by a reduced 
number of LDL receptors in the liver in addition to decreased 
receptor activity.9-11 In thyroid disease, dyslipidemia coexists 
with various metabolic abnormalities and induce insulin 
resistance and oxidative stress via a vicious cycle. The above 
associations in combination with the thyroid 
hormones‑induced hemodynamic alterations might explain 
the increased risk of coronary artery disease (CAD), cerebral 
ischemia risk, in patients with overt or subclinical 
hypothyroidism.12 Therefore the present study was 
conducted in the Department of Medicine OPD, Bangladesh 
Medical College Hospital, Dhaka to observe the association 
of subclinical hypothyroidism with lipid profile.

Method

The present study was hospital based cross – sectional 
observational in nature conducted in the outpatient 
department of Bangladesh Medical College Hospital, Dhaka 
city. It was carried out from January to December 2019.

All the subjects underwent medical history assessment, 
general clinical examination, before enrollment including 
examination of thyroid glands. Patients gave informed 
consent before they participated in the study. Once informed 
consent was obtained, all participants were asked to 
complete a questionnaire to collect basic demographic 
information such as age, gender, family history of thyroid 
diseases, lipid abnormalities and place of living.

Blood samples 5 ml of venous blood with full aseptic 
precautions without anticoagulant and allowed it to clot were 
collected from the antecubital vein between 8 to 10 a.m. in a 
sitting position after 12 hours of fasting and avoiding of 
alcohol. Clotted blood was centrifuged and clear serum was 
collected. Fresh serum samples were taken. Serum was 
checked for hemolysis and if hemolyzed then that serum was 
discarded. Serum was analyzed for FT3, T4 and 
thyroid-stimulating hormone (TSH) for thyroid profile. Serum 
for analysis was stored at − 20°C. Thawed samples were 
mixed prior to testing. A total volume of 50 µl of serum was 
taken to analyze FT3, 25 µl for FT4 and 100 µl for TSH 
hormone level by the enzyme-linked immunosorbent assay 

method (Omega diagnostics) at 450 nm filter using micro 
plate reader model 680 (Bio-Rad). Normal range for T3 was 
0.81-1.79 ng/ml, for FT4 was 0.89-1.76 ng/dl and for TSH it 
was 0.40 – 4.0 uIU/ml.

Statistical Analysis: Data was recorded into semi-structured 
pre-tested proforma. It was entered into Microsoft Excel and 
analyzed using SPSS v 16.0. Summarization of data was 
done according to data types and appropriate statistical tests 
were done. The various modes of clinical presentation were 
expressed as the total number of patients presenting with a 
particular presenting feature and then calculated as a 
percentage of the total number of patients. p-value of <0.05 
was considered to be statistically significant. Informed 
consent was taken in all the cases and the records were kept 
confidentially.

Result

Total 120 patients of both sex were included in this study. SH 
group comprising of 77 females and 43 males.

 

Figure 01: Gender wise distribution of study population

Age Distribution: Among 120 subclinical hypothyroid 
patients majority (39.17%) belonged to the age group 31– 40 
years with female predominance. Least SH patients (9.17%) 
were observed in the age of above 60 year.

Table 01: Age wise distribution among the study 
population

Lipid Pro�le: The differences in lipid profile are shown in 
Table 2. Total cholesterol (TC), triglycerides (TG) and LDL 
were significantly higher in subclinical hypothyroid patients, 
while high density lipoprotein (HDL) was significantly lower 

though it has not shown any statistical significance 
(p-value<0.44) in this study.

Table 02: Comparison of lipid pro�les in the SCH group 
according to gender distribution

Family History of Thyroid Diseases: In this study family 
history of thyroid diseases found among n = 46 (38.33%) of 
subclinical hypothyroid patients. However, family history of 
thyroid diseases was not found statistically significant here (p 
< 0.695).

Figure 02: Family history of thyroid diseases among 
study population

Family history of Lipid Abnormalities: In this study family 
history of lipid abnormalities found among n = 31 (25.83%) of 
study population. However, family history of lipid 
abnormalities was not found statistically significant here (p < 
0.495).

Figure 3: Family history of lipid abnormalities among 
study population

Area wise distribution: Area wise distribution has shown on 
the figure 4 where majority of the study population belonged 
from urban area 60.83% and 39.17% from rural area.

 

Figure 04: Area wise distribution of study population

Discussion

In 1900, Von Noorden from Vienna, stated that thyroid played 
a key role in causation of ‘fatty disease’.13 In 1918, scientists 
ascertained correlation of blood cholesterol to the secretion 
of adrenals and thyroid. In 1930s the connection of 
cholesterol with thyroid function and disease was observed.14 
On Christmas day of 1930, a landmark article was published 
by Mason and colleagues in the New England Journal of 
Medicine which showed the significance of cholesterol values 
in hypothyroidism and hyperthyroidism.15 In a multicenter 
study of prevalence of hypothyroidism in 752 hyper 
cholestrolemia patients, primary hypothyroidism occurred in 
3.7%.16

Thyroid hormones have significant effect on the heart and 
cardiovascular system.9 The most common clinical signs are a 
narrowed pulse pressure, diastolic hypertension, low cardiac 
output, reduced EF impaired diastolic function and bradycardia.17 
Overt hypothyroidism is associated with accelerated 
atherosclerosis and CAD due to hypercholesterolemia and 
diastolic hypertension.18-21 A prospective study from Japan 
showed an increase risk of ischemic heart disease in men but not 
women with subclinical hypothyroidism.22 A prospective study in 
the United States, followed up men and women age 65 or older for 
more than 10 years showed no influence of hypothyroidism (overt 
or subclinical) on cardiovascular outcome and mortality.23

It has been observed that serum cholesterol and triglycerides 
level were raised in patients with subclinical hypothyroidism. 
Similar results were observed by Walsh et al in a community 
based study conducted among Australian participants and 

motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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found that serum TSH was positively correlated with total 
cholesterol, triglycerides and LDL-C whereas no association 
was observed between serum TSH and HDL- C.24 Other 
researchers also observed similar findings.(25,26)

  In contrast, Vierhapper et al,  in a cross-sectional study done 
in 7000 thyroid clinic outpatients, observed that total 
cholesterol and LDL-C were elevated in overt hypothyroid 
patients, but no significant differences in serum total 
cholesterol, LDL-C, HDL-C, or triglyceride levels in SH 
patients and the euthyroid control group.27 In another study  
done by Hueston et al, it was found that SH (defined as a 
serum TSH of 6.7 to 14.99 mIU/liter) was not associated with 
alterations in total cholesterol, LDL-C, triglycerides, or 
HDL-C.28 Thyroid hormones stimulate enzyme, 
3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) 
reductase, which is required for the first step in cholesterol 
biosynthesis. Triiodothyronine (T3) causes upregulation of 
LDL receptors by controlling the LDL receptor gene 
activation. T3 also regulates LDL receptor's gene expression 
by controlling the sterol regulatory element-binding protein-2 
(SREBP-2). T3 also protects LDL from oxidation. Thyroid 
hormones increases cholesteryl ester transfer protein 
(CETP) activity, which exchanges cholesteryl esters from 
HDL2 to the very low density lipoproteins (VLDL) and TGs to 
the opposite direction thereby influencing HDL metabolism. 
Thyroid hormones stimulate the lipoprotein lipase (LPL), 
which catabolizes the TG-rich lipoproteins, and the hepatic 
lipase (HL), which hydrolyzes HDL2 to HDL3 and contributes 
to the conversion of intermediate-density lipoproteins (IDL) to 
LDL and in turn LDL to sdLDL.29  T3 also leads to upregulation 
of ApoAV which have been associated with decreased levels 
of TGs. Besides their effect on lipid profile, thyroid hormones 
can equally affect a number of other metabolic parameters 
related to CVD risk. Thyroid function can also influence the 
production of adipokines and adipocyte metabolism.30

In the present study, serum total cholesterol (TC) was found 
to be increased in patients of subclinical hypothyroidism 
which was highly significant statistically ( p<0.001). The 
findings of this study are consistent with results of Petersson 
and Kjellstrom (2001)31 who also observed increased TC 
level in patients of primary hypothyroidism. 

In the present study, serum LDL levels were found to be 
increased in patients of subclinical hypothyroidism which was 
highly significant statistically (p<0.001). The findings of this 
study are in favour of results of Huesca et al (2002)32 who 
also observed increased LDL levels in patients of primary 
hypothyroidism.

In the present study, serum Triacylglycerol (TAG) levels were 
found to be increased in the study population which was also 
found statistically significant (p<0.001). The findings of this 
study are consistent with the results of Petersson and 
Kjellstrom (2001)31 who also observed higher Triacylglycerol 
level in patients of primary hypothyroidism.

In India, a population based study done in Cochin33 on 971 
adult subjects estimated the prevalence of hypothyroidism to 
be 3.9% and that of subclinical hypothyroidism to be 9.4%. In 
women, the prevalence was higher (11.4%), whereas it was 
6.2% in men. The prevalence of subclinical hypothyroidism 
increased with age. The present study found a female 
preponderance among the cases, with a M: F ratio of around 

1:2 for subclinical hypothyroid cases. Takashi et al. 34 reported 
a M:F ratio of 1:6 for hypothyroidism, which is higher than  the 
present study, whereas John et al.35 reported the ratio to be 
1:4, which is in comparison to the present study. Deshmukh 
et al.36 reported a M:F ratio of 1:3.7 for subclinical 
hypothyroidism, which is also in comparison  to the present 
study.

In our study the prevalence of hypothyroidism were maximum 
at the age group of 31 – 40 years(39.17%). Minimum 
prevalence was noted in the age group of >60 years (9.17%). 
Multivariate logistic regression analysis proved that female 
and increasing age were independent risk factors of 
hypothyroidism. Degenerative changes occurring in the 
thyroid of old people and combined effect of oestrogen 37 and 
progesterone in female may account for it. Unnikrishnan et al. 
38 reported that the prevalence of overt hypothyroidism was 
highest in the age group of 46–54 years and lowest in the age 
group of 18–24 years whereas subclinical hypothyroidism 
was most prevalent in the age group of >55 years and least 
prevalent in the age group of 18–24 years.

Conclusion

Hypothyroidism is associated with significant increased level 
of atherogenic lipids.

Recommendation

Abmormalities in the thyroid function can have an inpact on 
lipid profile. While diagnosing or treating  patients with 
dyslipidemia, biochemical screening for thyroid dysfunction 
should be taken into consideration. Further research should 
be done to evaluate the role of subclinical hypothyroidism on 
dyslipidemia and whether the thyroid dysfunction influences 
the morbidity and mortality of cardiovascular disease among 
patients.

Study Limitations

Limitation of the current study was that it was a cross – 
sectional type of observational study, no follow – up of the 
study participants was done and it is not possible to evaluate 
whether the associations are causal. Therefore a controlled 
study would be more appropriate to confirm the diagnosis, 
association of hypothyroidism with dyslipidemia and its 
complications.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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Introduction

Hypothyroidism is a common metabolic disorder with a 
prevalence range of 4% to 20% in adults,1 and there is 
progressive increase in the prevalence with age. Thyroid 
failure is more common in women. Hypothyroidism results 
from inadequate production of thyroid hormones. It is 
classified as overt or subclinical depending on the extent of 
abnormalities in thyroid hormone levels and degree of clinical 
severity. Subclinical hypothyroidism (SH) is a hypothyroid 
condition usually asymptomatic, in which TSH level is above 
the reference range and free T3 and T4 levels are within 
reference range,2 or if a thyrotropin releasing hormone (TRH) 
test is done, there's a greater than normal rise in TSH 
response.3 Thyroid is an important organ involved in the 
regulation of various cellular processes such as cell 
proliferation and development, control of resting metabolic 
rate, thermoregulation, and metabolism of carbohydrates, 

proteins, and lipids.4 Dysfunction of thyroid a�ects appetite, 
body weight, muscle mass, as well as brings about changes 
in the adipose tissue by altering lipolysis, resulting in 
increased incidences of insulin resistance, type 2 diabetes 
mellitus (T2DM), and cardiovascular diseases (CVDs)5. 
There are multiple systems on which thyroid hormone acts or 
contributes to their function but heart and the vessels are the 
major target organs. Marked changes in these organs occur 
in patients with thyroid dysfunction.6 It is also seen that overt 
hypothyroidism is characterized by hypercholesterolemia and 
a marked increase in low‑density lipoproteins (LDLs) and Apo 
lipoprotein B. SH is known to be associated with disorders in 
lipids, characterized by normal or high total cholesterol, 
raised LDL, serum TG and small dense LDLC (sdLDL-C) 
levels and lower levels of HDL.7,8 SH is also related with 
endothelium dysfunction, aortic atherosclerosis and 
myocardial infarction.7  The reported mechanisms for the 
development of hypercholesterolemia in hypothyroidism 
include decreased fractional clearance of LDL by a reduced 
number of LDL receptors in the liver in addition to decreased 
receptor activity.9-11 In thyroid disease, dyslipidemia coexists 
with various metabolic abnormalities and induce insulin 
resistance and oxidative stress via a vicious cycle. The above 
associations in combination with the thyroid 
hormones‑induced hemodynamic alterations might explain 
the increased risk of coronary artery disease (CAD), cerebral 
ischemia risk, in patients with overt or subclinical 
hypothyroidism.12 Therefore the present study was 
conducted in the Department of Medicine OPD, Bangladesh 
Medical College Hospital, Dhaka to observe the association 
of subclinical hypothyroidism with lipid profile.

Method

The present study was hospital based cross – sectional 
observational in nature conducted in the outpatient 
department of Bangladesh Medical College Hospital, Dhaka 
city. It was carried out from January to December 2019.

All the subjects underwent medical history assessment, 
general clinical examination, before enrollment including 
examination of thyroid glands. Patients gave informed 
consent before they participated in the study. Once informed 
consent was obtained, all participants were asked to 
complete a questionnaire to collect basic demographic 
information such as age, gender, family history of thyroid 
diseases, lipid abnormalities and place of living.

Blood samples 5 ml of venous blood with full aseptic 
precautions without anticoagulant and allowed it to clot were 
collected from the antecubital vein between 8 to 10 a.m. in a 
sitting position after 12 hours of fasting and avoiding of 
alcohol. Clotted blood was centrifuged and clear serum was 
collected. Fresh serum samples were taken. Serum was 
checked for hemolysis and if hemolyzed then that serum was 
discarded. Serum was analyzed for FT3, T4 and 
thyroid-stimulating hormone (TSH) for thyroid profile. Serum 
for analysis was stored at − 20°C. Thawed samples were 
mixed prior to testing. A total volume of 50 µl of serum was 
taken to analyze FT3, 25 µl for FT4 and 100 µl for TSH 
hormone level by the enzyme-linked immunosorbent assay 

method (Omega diagnostics) at 450 nm filter using micro 
plate reader model 680 (Bio-Rad). Normal range for T3 was 
0.81-1.79 ng/ml, for FT4 was 0.89-1.76 ng/dl and for TSH it 
was 0.40 – 4.0 uIU/ml.

Statistical Analysis: Data was recorded into semi-structured 
pre-tested proforma. It was entered into Microsoft Excel and 
analyzed using SPSS v 16.0. Summarization of data was 
done according to data types and appropriate statistical tests 
were done. The various modes of clinical presentation were 
expressed as the total number of patients presenting with a 
particular presenting feature and then calculated as a 
percentage of the total number of patients. p-value of <0.05 
was considered to be statistically significant. Informed 
consent was taken in all the cases and the records were kept 
confidentially.

Result

Total 120 patients of both sex were included in this study. SH 
group comprising of 77 females and 43 males.

 

Figure 01: Gender wise distribution of study population

Age Distribution: Among 120 subclinical hypothyroid 
patients majority (39.17%) belonged to the age group 31– 40 
years with female predominance. Least SH patients (9.17%) 
were observed in the age of above 60 year.

Table 01: Age wise distribution among the study 
population

Lipid Pro�le: The differences in lipid profile are shown in 
Table 2. Total cholesterol (TC), triglycerides (TG) and LDL 
were significantly higher in subclinical hypothyroid patients, 
while high density lipoprotein (HDL) was significantly lower 

though it has not shown any statistical significance 
(p-value<0.44) in this study.

Table 02: Comparison of lipid pro�les in the SCH group 
according to gender distribution

Family History of Thyroid Diseases: In this study family 
history of thyroid diseases found among n = 46 (38.33%) of 
subclinical hypothyroid patients. However, family history of 
thyroid diseases was not found statistically significant here (p 
< 0.695).

Figure 02: Family history of thyroid diseases among 
study population

Family history of Lipid Abnormalities: In this study family 
history of lipid abnormalities found among n = 31 (25.83%) of 
study population. However, family history of lipid 
abnormalities was not found statistically significant here (p < 
0.495).

Figure 3: Family history of lipid abnormalities among 
study population

Area wise distribution: Area wise distribution has shown on 
the figure 4 where majority of the study population belonged 
from urban area 60.83% and 39.17% from rural area.

 

Figure 04: Area wise distribution of study population

Discussion

In 1900, Von Noorden from Vienna, stated that thyroid played 
a key role in causation of ‘fatty disease’.13 In 1918, scientists 
ascertained correlation of blood cholesterol to the secretion 
of adrenals and thyroid. In 1930s the connection of 
cholesterol with thyroid function and disease was observed.14 
On Christmas day of 1930, a landmark article was published 
by Mason and colleagues in the New England Journal of 
Medicine which showed the significance of cholesterol values 
in hypothyroidism and hyperthyroidism.15 In a multicenter 
study of prevalence of hypothyroidism in 752 hyper 
cholestrolemia patients, primary hypothyroidism occurred in 
3.7%.16

Thyroid hormones have significant effect on the heart and 
cardiovascular system.9 The most common clinical signs are a 
narrowed pulse pressure, diastolic hypertension, low cardiac 
output, reduced EF impaired diastolic function and bradycardia.17 
Overt hypothyroidism is associated with accelerated 
atherosclerosis and CAD due to hypercholesterolemia and 
diastolic hypertension.18-21 A prospective study from Japan 
showed an increase risk of ischemic heart disease in men but not 
women with subclinical hypothyroidism.22 A prospective study in 
the United States, followed up men and women age 65 or older for 
more than 10 years showed no influence of hypothyroidism (overt 
or subclinical) on cardiovascular outcome and mortality.23

It has been observed that serum cholesterol and triglycerides 
level were raised in patients with subclinical hypothyroidism. 
Similar results were observed by Walsh et al in a community 
based study conducted among Australian participants and 

motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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found that serum TSH was positively correlated with total 
cholesterol, triglycerides and LDL-C whereas no association 
was observed between serum TSH and HDL- C.24 Other 
researchers also observed similar findings.(25,26)

  In contrast, Vierhapper et al,  in a cross-sectional study done 
in 7000 thyroid clinic outpatients, observed that total 
cholesterol and LDL-C were elevated in overt hypothyroid 
patients, but no significant differences in serum total 
cholesterol, LDL-C, HDL-C, or triglyceride levels in SH 
patients and the euthyroid control group.27 In another study  
done by Hueston et al, it was found that SH (defined as a 
serum TSH of 6.7 to 14.99 mIU/liter) was not associated with 
alterations in total cholesterol, LDL-C, triglycerides, or 
HDL-C.28 Thyroid hormones stimulate enzyme, 
3-hydroxy-3-methylglutarylcoenzyme A (HMG-CoA) 
reductase, which is required for the first step in cholesterol 
biosynthesis. Triiodothyronine (T3) causes upregulation of 
LDL receptors by controlling the LDL receptor gene 
activation. T3 also regulates LDL receptor's gene expression 
by controlling the sterol regulatory element-binding protein-2 
(SREBP-2). T3 also protects LDL from oxidation. Thyroid 
hormones increases cholesteryl ester transfer protein 
(CETP) activity, which exchanges cholesteryl esters from 
HDL2 to the very low density lipoproteins (VLDL) and TGs to 
the opposite direction thereby influencing HDL metabolism. 
Thyroid hormones stimulate the lipoprotein lipase (LPL), 
which catabolizes the TG-rich lipoproteins, and the hepatic 
lipase (HL), which hydrolyzes HDL2 to HDL3 and contributes 
to the conversion of intermediate-density lipoproteins (IDL) to 
LDL and in turn LDL to sdLDL.29  T3 also leads to upregulation 
of ApoAV which have been associated with decreased levels 
of TGs. Besides their effect on lipid profile, thyroid hormones 
can equally affect a number of other metabolic parameters 
related to CVD risk. Thyroid function can also influence the 
production of adipokines and adipocyte metabolism.30

In the present study, serum total cholesterol (TC) was found 
to be increased in patients of subclinical hypothyroidism 
which was highly significant statistically ( p<0.001). The 
findings of this study are consistent with results of Petersson 
and Kjellstrom (2001)31 who also observed increased TC 
level in patients of primary hypothyroidism. 

In the present study, serum LDL levels were found to be 
increased in patients of subclinical hypothyroidism which was 
highly significant statistically (p<0.001). The findings of this 
study are in favour of results of Huesca et al (2002)32 who 
also observed increased LDL levels in patients of primary 
hypothyroidism.

In the present study, serum Triacylglycerol (TAG) levels were 
found to be increased in the study population which was also 
found statistically significant (p<0.001). The findings of this 
study are consistent with the results of Petersson and 
Kjellstrom (2001)31 who also observed higher Triacylglycerol 
level in patients of primary hypothyroidism.

In India, a population based study done in Cochin33 on 971 
adult subjects estimated the prevalence of hypothyroidism to 
be 3.9% and that of subclinical hypothyroidism to be 9.4%. In 
women, the prevalence was higher (11.4%), whereas it was 
6.2% in men. The prevalence of subclinical hypothyroidism 
increased with age. The present study found a female 
preponderance among the cases, with a M: F ratio of around 

1:2 for subclinical hypothyroid cases. Takashi et al. 34 reported 
a M:F ratio of 1:6 for hypothyroidism, which is higher than  the 
present study, whereas John et al.35 reported the ratio to be 
1:4, which is in comparison to the present study. Deshmukh 
et al.36 reported a M:F ratio of 1:3.7 for subclinical 
hypothyroidism, which is also in comparison  to the present 
study.

In our study the prevalence of hypothyroidism were maximum 
at the age group of 31 – 40 years(39.17%). Minimum 
prevalence was noted in the age group of >60 years (9.17%). 
Multivariate logistic regression analysis proved that female 
and increasing age were independent risk factors of 
hypothyroidism. Degenerative changes occurring in the 
thyroid of old people and combined effect of oestrogen 37 and 
progesterone in female may account for it. Unnikrishnan et al. 
38 reported that the prevalence of overt hypothyroidism was 
highest in the age group of 46–54 years and lowest in the age 
group of 18–24 years whereas subclinical hypothyroidism 
was most prevalent in the age group of >55 years and least 
prevalent in the age group of 18–24 years.

Conclusion

Hypothyroidism is associated with significant increased level 
of atherogenic lipids.

Recommendation

Abmormalities in the thyroid function can have an inpact on 
lipid profile. While diagnosing or treating  patients with 
dyslipidemia, biochemical screening for thyroid dysfunction 
should be taken into consideration. Further research should 
be done to evaluate the role of subclinical hypothyroidism on 
dyslipidemia and whether the thyroid dysfunction influences 
the morbidity and mortality of cardiovascular disease among 
patients.

Study Limitations

Limitation of the current study was that it was a cross – 
sectional type of observational study, no follow – up of the 
study participants was done and it is not possible to evaluate 
whether the associations are causal. Therefore a controlled 
study would be more appropriate to confirm the diagnosis, 
association of hypothyroidism with dyslipidemia and its 
complications.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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ABSTRACT

Background: About a quarter of chronic childhood problem are neurological in origin. Cerebral palsy is a 
common neurological condition in Bangladesh. The condition posses considerable diagnostic and therapeutic 
challenges to the physician with degree of involvement ranging from mild to severe disability, associated with 
several comorbid condition. Cerebral Palsy management is a long time process so it is important to create 
awareness and receive proper step to reduce the risk of Cerebral Palsy.

Objective: To describe the characteristics and prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method: This observational cross-sectional study was performed in the Department of Pediatrics, Combined 
Military Hospital, Dhaka, during the period of 6 months .After meeting the inclusion and exclusion criteria a 
purposive sampling technique was applied for selection of 55 patients. Findings were explored in tables and 
graphs. Data were analyzed through standard statistical methods by using SPSS software, version 22.0. 

Result: Among the children with cerebral palsy, 18.1% were spastic diplegic, 27.2% were spastic quadriplegic, 
16.3% were spastic hemiplegic, 18.1% were extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
Classification of epilepsies and epileptic syndromes showed 29.1% symptomatic generalized, idiopathic 
localization 16.4%, symptomatic localization related 7.3%. Associated problems of the epileptic children with 
cerebral palsy were intellectual deficiency in 32.7% children, 18.2% had behavioral disturbances, 5.4% had 
visual impairment, 16.4% had inability to walk, 3.6% children had hearing impairment. Associated prenatal 
causes of the epileptic children with cerebral palsy, 3.6% patients had maternal illness (HTN), 9.1% patients 
had maternal history of preeclmapsia. Associated perinatal causes of the epileptic children with cerebral palsy, 
delayed cry was observed in 18.2% patients, 12.7% patients had birth trauma, 5.5% children were preterm, 
9.1% children had neonatal seizure, 7.3% had severe neonatal jaundice. Focal epileptiform activity was the 
common EEG findings observed in 29.1%. Generalized atrophy was observed in 36.4%, periventricular 
leucomalacia in 14.5%. 27.3% patients responded to treatment with monotherapy and 72.7% patients 
responded to treatment with polytherapy. Maximum patients took sodium valproate 40%. 74.5% patients were 
continuing anti-epileptic Drugs, no withdrawal of anti-epileptic Drugs was possible because none of them was 
seizure free for at least 2 years which is prerequisite for discontinuation of anti-epileptic Drugs. Among 
relapsed cases, seizure relapsed in 7.3% patients within 7-12 months of anti-epileptic Drugs withdrawal and in 
12.7% within 1-6 months of anti-epileptic Drugs withdrawal.

Conclusion: Symptomatic generalized epilepsies were more common in the children with epilepsy and CP. 
Perinatal asphyxia is the most common perinatal cause among the children with epilepsy and CP. Abnormal 
neuroimaging was predominant in cases and needed more use of polytherapy. Refractory to treatment and 
relapse rates of epilepsies were high in the children with epilepsy and CP. 

Recommendation:These factors need to be considered when planning for intervention services are going to 
be made for the children with epilepsy and cerebral palsy. 

Keywords: Epilepsy, Cerebral Palsy, Prognosis.
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motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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reduced optimality, relation to neurology and pathogenetic 
factors. Neuropediatricsl983; 14: 20—8.

51. Aicardi J, Bax M. Cerebral palsy. In: Aicardi J, editor. Diseases 
of the Nervous System in Childhood. London: Mac Keith 
Press,1998; p 210—239.

52. Curatolo P, Arpino C, Stazi MA, Medda E. Risk factors for the 
cooccurrence of partial epilepsy, cerebral palsy and mental 
retardation. Developmental Medicine & Child Neurologyl995; 27: 
776—82.

53. Aksu F. Nature and prognosis of seizures in patients with 
cerebral palsy. Dev Med Child Neurol 1990; 32:661-668.

54. Nelson KB, Ellenberg JH. Predisposing and causative factors in 
childhood epilepsy. Epilepsia l987; 28 (Suppl. 1): 16—24.

55. Vinters H, Wasterlain CG. Pathology of childhood epilepsy. In: 
Wallace S, editor. Epilepsy in Children. London: Chapman and 
Hall, 1996; p. 87—1 07.

56. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for revised 
clinical and electroencephalographic classification of epileptic 
seizure. Epilepsia 1981 ;22:489-501.

57. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for Revised 
Classification of Epilepsies and Epileptic Syndromes. Epilepsia 
1989; 30(4):389-399.

58. Perlstein M, Gibbs EL, Gibbs FA. The electroencephalogram in 
infantile cerebral palsy. American Journal of Physical Medicine 
l953; 34: 477—96.

related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 

Sex

Male
Female

Total

Frequency

29
26
55

Percent

52.7
47.3
100.0



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 
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Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 

Types of epileptic seizure

Simple partial
Complex partial
Focal myoclonic
Partial seizure with secondary 
generalization
Generalized tonic-clonic
Generalized tonic
Generalized myoclonic
Atonic
Absence
Infantile spasm
Mixed
Total

Frequency

8
8
4

2

12
7
2
4
3
3
2
55

Percentage

14.5
14.5
7.3

3.6
21.8

12.7
3.6
7.3
5.4
5.4
3.6

100.0

Classi�cation of epilepsies
and epileptic syndromes

Idiopathic localization-related
Symptomatic localization-related
Probable symptomatic localization-related
Idiopathic generalized
Symptomatic generalized
Probably symptomatic generalized
West syndrome
Juvenile myocloclonic
Absence seizure
Total

Frequency

9
10
4
9
16
2
2
1
2
55

Percentage

16.4
18.2
7.3
16.4
29.1
3.6
3.6
1.8
3.6

100.0

Perinatal causes/ risk factors 

Antepartum haemorrhage
Instrumental delivery
Preterm
Delayed cry
Birth trauma
Severe neonatal jaundice
Exchange transfusion needed
Neonatal seizure

Frequency

2
2
3
10
7
4
2
5

Percentage

3.6
3.6
5.5
18.2
12.7
7.3
3.6
9.1

Prenatal causes/ risk factors 

Maternal illness (Hypertension)
Pre-eclmapsia
Convulsion
Fever
Rash
Profuse bleeding due to incomplete abortion
No problem 
Total

Frequency

2
5
3
4
3
1
37
55

Percentage

3.6
9.1
5.5
7.3
5.5
1.8
67.3
100.0

Associated problems 

Intellectual deficiency
Speech delay
Visual impairment
Hearing impairment
Behavioral disturbances
Inability to walk
No problem 
Total

Frequency

18
8
3
2
10
9
5
55

Percentage

32.7
14.5
5.4
3.6
18.2
16.4
9.1

100.0

                            Mixed

                            Ataxic

Exatrapyramidal
(athetoid Dyskinetic)

Spastic hem iplegia

Spastic quadriplegia

Spastic diplegia

Percentage
0 5 10 15 20

18.2

27.2

16.4

18.1

14.5

5.4

25 30



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 
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Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 

59. Roger J, Bureau M, Dravet Ch, Dreifuss FE, Perret A, Wolf P et al. 
Epileptic Syndromes in Infancy, Childhood and Adolescence. 
2nd edn. London l992

60. Mrabet A, Boutaara M, Gouider R. Epilepsy and cerebral palsy. 
Epilepsia 1993; 34: (Abstract).

61. ILAE Neuroimaging Commission. ILAE Neuroimaging 
Commission recommendations for neuroimaging of patients with 
epilepsy. Epilepsia 1997;38 (Suppl. 10): S1—2.

62. Shorvon SD. MRI of cortical dysgenesis. Epilepsia 1997;38 
(Suppl. 10): 1-8

63. Wallace SJ, Binnie CD, Brown SW, Duncan JS, McKee P, 
Ridsdale L et al. Epilepsy — a guide to medical treatment. 
Antiepileptic drugs. Hospital Medicine 1998; 59: 379—87.

64. Wallace SJ. Which anticonvulsant? Current Paediatrics 2000;10: 
28—32. 

65. Committee on Safety of Medicines and Medicines Control 
Agency. Vigabatrin (Sabril): visual field defects. Current 
Problems in Pharmacovigilance 1999; 25:13.

66. Vigabatrin Paediatric Advisory Group. Guideline for prescribing 
vigabatrin in children has been revised. British Medical Journal 
2000; 320: 1404-5.

67. Vagus Nerve Stimulation Study Group. A randomized controlled 
trial of vagus nerve stimulation for medically intractable seizures. 
Neurology 1995;45: 224-30.

68. Skatvedt M. Cerebral palsy: A clinical study of 370 cases. Acta 
Paediatr 1958 ;46:72-83.

69. Sillanpaa M. The significance of motor handicap in the 
prognosis of childhood epilepsy. Dev Med Child Neurol 1975; 
17:52-57.

70. Brorson LO, Wranne L. Long-term prognosis in childhood 
epilepsy: Survival and seizure prognosis. Epilepsia I 
987;28:324-330.

71. Delgado MR, Riela AR, Mills J, Pitt A, Browne R. Discontinuation 
of antiepileptic drug treatment after two seizure-free years in 
children with cerebral palsy. Pediatrics 1996; 97(2): 192-197.

72. Zafeiriou DI, Kontopoulos E. and Tsikoulas I. Characteristics and 
prognosis of epilepsy in children with cerebral palsy. J Child 
Neurol 1999; 14:289.

73. Gururaj AK, Sztriha L, Bener A, Dawodu A, Eapen V. Epilepsy in 
children with cerebral palsy. Seizure 2003;12110-114.

74. Kurtz Z, Tookey P, Ross E. Epilepsy in Young People: 23 Year 
Follow up the British National Child Development Study. BMJ 
1998;316(7128): 339-42

75. Karabiber H, Yakıncı C, Durmaz Y. Prevalence of epilepsy in 
3637 children of primary school age in the province of Malatya, 
Turkey. J Trop Pediatr 2001;47(3):317-8.

76. Wong V. Study of seizure and epilepsy in Chinese children in 
Hong Kong: period prevalence and patterns. J Child Neurol 
2004;19(1):19-25.

77. Sidenvall R, Forsgren L, Heijbel J. Prevalence and 
characteristics of epilepsy in children in northern Sweden. 
Seizure 1996;5(2):139-46

78. Kaushik A, Agarwal R P, Association of Cerebral palsy with 
epilepsy. J. Indian Medi Assoc 1997; 95(10):552-565

79. Rahman M M, Akhter S, Islam M N. Epilepsy in Crebral palsy and 
in developmentally normal children. 5th International Congress 
on Cerebral palsy. Bled, Slovenia, June 7-10,2001

80. Bruck I, Antoniuk SA, Spessatto A. Epilepsy in children with 
Cerebral palsy. Arq Neuropsiquiatr 2001;59(1):35-39

81. Ozgun, KK, Akmer M, Mintaze KG and Ayse L. Effect of 
acquisition ages of gross motor functions on functional motor 
impairment in children with cerebral palsy, 2012; vol.10:4274

82. Rantakallio P, Von Wendt LA. Prospective comparative study of 
the aetiology of cerebral palsy and epilepsy in a one-year birth 
cohort from northern Finland. Acta Paediatr Scand 1986; 
75(4):586-92

83. Çalışır N, Bora İ, İrgil E, Boz M. Prevalence of epilepsy in Bursa 
city center, an urban area of Turkey. Epilepsia 
2006;47(10):1691-9

84. Olafsson E, Hauser WA. Prevalence of epilepsy in rural iceland: 
a population-based study. Epilepsia 1999; 40(11):1529-34

85. Saeed M, Shabbir N, Rana MN, Malik A, Tariq. An Epidemiologic 
Study of Children with Epilepsy in Taif Region KSA. Pak Pediatr 
J 2013; 37(3): 168-72. 

86. Das N, Bezboruah G, Das I. Study on the Clinical Profile of 
Patients with Cerebral Palsy. IOSR Journal of Dental and 
Medical Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN: 
2279-0861, 2016; 15(Issue 7): 54-58. www.iosrjournals.org 

87. Gowda VK, Kumar A, Shivappa SK, Srikanteswara PK, 
Shivananda, Mahadeviah MS, Govindraj M, RamaswamyP. 
Clinical profile, predisposing factors, and associated 
co-morbidities of children with Cerebral Palsy in South India. J 
PediatrNeurosci. 2015 Apr-Jun; 10(2): 108–113. 

88. Bottos M, Granato T, Allibrio G, Gioachin C and Puato ML. 
Prevalence of Cerebral Palsy in North-East Italy from 1965 to 
1989. Developmental Medicine Child Neurology. 1999; 41: 
26-39.

prevalence of cerebral palsy in a population-based study. 
Pediatrics 2002; 110:1220-1 225.

18. Behrman RE, Bulter AS, Alexander CR. Preterm birth: causes, 
consequences and prevention. Washington, DC: National 
Academies Press; 2007.

19. Sankar C, Mundkur N. Cerebral Palsy—Definition, Classification, 
Etiology and Early Diagnosis. Indian J Pediatr 2005; 72 (10): 
865-868.

20. MacLennan A. A template for defining a causal relation between 
acute intrapartum events and cerebral palsy: international 
consensus statement. BMJ 1999; 319: 1054-1059.

21. Michael EM. Developmental vulnerability and resilience in 
extremely preterm infants. JAMA 2004; 292: 2399-2401.

22. Wu YW, Colford JM Jr. Chorioamnionitis as a risk factor for 
cerebral palsy: A meta analysis. JAMA 2000; 284: 141 7-1424.

23. Wu YW, Escobar GJ, Grether JK, Creon LA, Greene JD, 
Newman TB et al. Chorioamnionitis and cerebral palsy in term 
and near-term infants. JAMA 2003; 290: 2677-2684.

24. Robert HA,Haslam. The nervous system, In: Kliegman RM, 
Behrman RE, Jenson HB, Stanton BF. eds. Nelson Textbook of 
pediatrics; 18th ed. Saunders company 2007:2433-2530.

25. Ozmen M. 8 years clinical experience in cerebral palsy. Journal 
of Tropical Pediatrics 1993: 39; 52-54. 

26. Sarnath HB and Sarnath MS. Neonatal encephalopathy 
following fetal distress. Arch Neurol 1979;64:225

27. Robertson C, Finer N. Term infants with hypoxic ischemic 
encephalopathy, outcome at 3-5 years. Dev Med Child Neurol 
1985;27:473-484.

28. Tabib SSB, Khatun S, Hassan MQ, Baki AE & Rahman AKM. 
‘Prevalence and risk factors of cerebral palsy: a study in the 
community of Bangladesh.’ Abstract of Joint Conference 2008 in 
Bngladesh. Asian color printing, p.24.

29. Peggy S, Ficher MD, Mork L, Batshow MD. Cerebral palsy. 
Pediatric clinics of North America 1993; 40: 537-551.

30. Claudine P, Tori S, Barbara J, Bergs V. Prenatal and perinatal 
factors in the etiology of cerebral palsy. The Journal of Pediatrics 
1990;116: 61 5-619.

31. Blair E. A research definition for birth asphyxia. Developmental 
Medicine and Child Neurology 1993;35:449-455.

32. Origin of cerebral palsy- a consensus statement.’ The Medical 
journal of Australia 1995:1 62;85-89.

33. Singhi PD, Jagirdar S, Maihi P. Epilepsy in children with cerebral 
palsy. J Child Neurology 2003; 18: 174-179.

34. Reilly S, Skuse D, Poblete X. Prevalence of feeding problems 
and oral motor dysfunction in children with cerebral palsy. J 
Pediatr 1996; 129: 877-882.

35. Srivastava VK, Laisram N, Srivastava RK. Cerebral palsy. Indian 
Pediatr 1992; 29: 993-996. 

36. Ojturk M, Akkus S, Malas MA, Kiisioglu AN. Growth status of 
children with cerebral palsy. Indian Paed 2002; 39: 834-838.

37. Singhi PD, Ray M, Sun G. Clinical Spectrum of Cerebra) Palsy in 
North India-An Analysis of 1000 Cases. J Trop Pediatr 2002;48: 
162-166. 

38. Menkes JH, Sarnat HB. Periuatal asphyxia and Trauma. In 
Menkes JH, Sarnat HB, edn. Child Neurology. Lippincott 
Williams and Wilkins 2000; 427-436.

39. Palisano RJ, Rosenbaum PL, Walter S. Development and 
reliability of a system to classify gross motor function in child 

with cerebral palsy. Dev Med Child Neurol 1997; 39: 214-223.

40. Ellison PH, The Infanib A reliable method for the neuromotor 
assessment of infants. Therapy skill builders, Texas. 

41. Ellison PH, Horn JL, Browning CA. Construction of an Infant 
Neurological International Battery (Infanib) for the assessment of 
neurological integrity in infancy. Phys Then 1985; 65(9): 
1326-1331.

42. Ashwal S, Russman BS, Blasco PA, Miller G, SandIer A, Shevell 
M et al. Practice Parameter: diagnostic assessment of the child 
with cerebral palsy. Neurology 2004; 62: 851—-863.

43. Hadjipanayis A, Hadjichristodoulou C, Youroukos S. Epilepsy in 
patients with cerebral palsy. Developmental Medicine & Child 
Neurology 1997; 39: 659—63.

44. Vargha-Khadem F, Isaacs E, Van der Werf S, Robb S, Wilson J. 
Development of intelligence and memory in children with 
hemiplegic cerebral palsy. Brain 1992; 115: 315—29.

45. Edebol-Tysk K. Epidemiology of spastic tetraplegic cerebral 
palsy in Sweden. Impairments and disabilities. Neuropediatrics 
1989; 20: 41—5.

46. Ingram TTS. Paediatric Aspects of Cerebral Palsy. Edinburgh: 
Livingstone, 1962;p 351.

47. Crothers B, Paine RS. Seizures and electroencephalography. In: 
The Natural History of Cerebral Palsy. Classics in Developmental 
Medicine No. 2.London: Mac Keith Presslg88; p 143—57.

48. Sussova J, Seidl Z, Faber J. Hemiparetic forms of cerebral palsy 
in relation to epilepsy and mental retardation. Developmental 
Medicine & Child Neurology 1990; 32: 782—5.

49. Uvebrandt P. Hemiplegic cerebral palsy: aetiology and 
outcome. Acta Paediatrica Scandinavical988; (Suppl. 345): 
65—8.

50. Velkeen N, Hagberg B, Hagberg G, Olow I. Diplegic cerebral 
palsy in Swedish term and preterm children — differences in 
reduced optimality, relation to neurology and pathogenetic 
factors. Neuropediatricsl983; 14: 20—8.

51. Aicardi J, Bax M. Cerebral palsy. In: Aicardi J, editor. Diseases 
of the Nervous System in Childhood. London: Mac Keith 
Press,1998; p 210—239.

52. Curatolo P, Arpino C, Stazi MA, Medda E. Risk factors for the 
cooccurrence of partial epilepsy, cerebral palsy and mental 
retardation. Developmental Medicine & Child Neurologyl995; 27: 
776—82.

53. Aksu F. Nature and prognosis of seizures in patients with 
cerebral palsy. Dev Med Child Neurol 1990; 32:661-668.

54. Nelson KB, Ellenberg JH. Predisposing and causative factors in 
childhood epilepsy. Epilepsia l987; 28 (Suppl. 1): 16—24.

55. Vinters H, Wasterlain CG. Pathology of childhood epilepsy. In: 
Wallace S, editor. Epilepsy in Children. London: Chapman and 
Hall, 1996; p. 87—1 07.

56. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for revised 
clinical and electroencephalographic classification of epileptic 
seizure. Epilepsia 1981 ;22:489-501.

57. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for Revised 
Classification of Epilepsies and Epileptic Syndromes. Epilepsia 
1989; 30(4):389-399.

58. Perlstein M, Gibbs EL, Gibbs FA. The electroencephalogram in 
infantile cerebral palsy. American Journal of Physical Medicine 
l953; 34: 477—96.

related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)
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Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 

59. Roger J, Bureau M, Dravet Ch, Dreifuss FE, Perret A, Wolf P et al. 
Epileptic Syndromes in Infancy, Childhood and Adolescence. 
2nd edn. London l992

60. Mrabet A, Boutaara M, Gouider R. Epilepsy and cerebral palsy. 
Epilepsia 1993; 34: (Abstract).

61. ILAE Neuroimaging Commission. ILAE Neuroimaging 
Commission recommendations for neuroimaging of patients with 
epilepsy. Epilepsia 1997;38 (Suppl. 10): S1—2.

62. Shorvon SD. MRI of cortical dysgenesis. Epilepsia 1997;38 
(Suppl. 10): 1-8

63. Wallace SJ, Binnie CD, Brown SW, Duncan JS, McKee P, 
Ridsdale L et al. Epilepsy — a guide to medical treatment. 
Antiepileptic drugs. Hospital Medicine 1998; 59: 379—87.

64. Wallace SJ. Which anticonvulsant? Current Paediatrics 2000;10: 
28—32. 

65. Committee on Safety of Medicines and Medicines Control 
Agency. Vigabatrin (Sabril): visual field defects. Current 
Problems in Pharmacovigilance 1999; 25:13.

66. Vigabatrin Paediatric Advisory Group. Guideline for prescribing 
vigabatrin in children has been revised. British Medical Journal 
2000; 320: 1404-5.

67. Vagus Nerve Stimulation Study Group. A randomized controlled 
trial of vagus nerve stimulation for medically intractable seizures. 
Neurology 1995;45: 224-30.

68. Skatvedt M. Cerebral palsy: A clinical study of 370 cases. Acta 
Paediatr 1958 ;46:72-83.

69. Sillanpaa M. The significance of motor handicap in the 
prognosis of childhood epilepsy. Dev Med Child Neurol 1975; 
17:52-57.

70. Brorson LO, Wranne L. Long-term prognosis in childhood 
epilepsy: Survival and seizure prognosis. Epilepsia I 
987;28:324-330.

71. Delgado MR, Riela AR, Mills J, Pitt A, Browne R. Discontinuation 
of antiepileptic drug treatment after two seizure-free years in 
children with cerebral palsy. Pediatrics 1996; 97(2): 192-197.

72. Zafeiriou DI, Kontopoulos E. and Tsikoulas I. Characteristics and 
prognosis of epilepsy in children with cerebral palsy. J Child 
Neurol 1999; 14:289.

73. Gururaj AK, Sztriha L, Bener A, Dawodu A, Eapen V. Epilepsy in 
children with cerebral palsy. Seizure 2003;12110-114.

74. Kurtz Z, Tookey P, Ross E. Epilepsy in Young People: 23 Year 
Follow up the British National Child Development Study. BMJ 
1998;316(7128): 339-42

75. Karabiber H, Yakıncı C, Durmaz Y. Prevalence of epilepsy in 
3637 children of primary school age in the province of Malatya, 
Turkey. J Trop Pediatr 2001;47(3):317-8.

76. Wong V. Study of seizure and epilepsy in Chinese children in 
Hong Kong: period prevalence and patterns. J Child Neurol 
2004;19(1):19-25.

77. Sidenvall R, Forsgren L, Heijbel J. Prevalence and 
characteristics of epilepsy in children in northern Sweden. 
Seizure 1996;5(2):139-46

78. Kaushik A, Agarwal R P, Association of Cerebral palsy with 
epilepsy. J. Indian Medi Assoc 1997; 95(10):552-565

79. Rahman M M, Akhter S, Islam M N. Epilepsy in Crebral palsy and 
in developmentally normal children. 5th International Congress 
on Cerebral palsy. Bled, Slovenia, June 7-10,2001

80. Bruck I, Antoniuk SA, Spessatto A. Epilepsy in children with 
Cerebral palsy. Arq Neuropsiquiatr 2001;59(1):35-39

81. Ozgun, KK, Akmer M, Mintaze KG and Ayse L. Effect of 
acquisition ages of gross motor functions on functional motor 
impairment in children with cerebral palsy, 2012; vol.10:4274

82. Rantakallio P, Von Wendt LA. Prospective comparative study of 
the aetiology of cerebral palsy and epilepsy in a one-year birth 
cohort from northern Finland. Acta Paediatr Scand 1986; 
75(4):586-92

83. Çalışır N, Bora İ, İrgil E, Boz M. Prevalence of epilepsy in Bursa 
city center, an urban area of Turkey. Epilepsia 
2006;47(10):1691-9

84. Olafsson E, Hauser WA. Prevalence of epilepsy in rural iceland: 
a population-based study. Epilepsia 1999; 40(11):1529-34

85. Saeed M, Shabbir N, Rana MN, Malik A, Tariq. An Epidemiologic 
Study of Children with Epilepsy in Taif Region KSA. Pak Pediatr 
J 2013; 37(3): 168-72. 

86. Das N, Bezboruah G, Das I. Study on the Clinical Profile of 
Patients with Cerebral Palsy. IOSR Journal of Dental and 
Medical Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN: 
2279-0861, 2016; 15(Issue 7): 54-58. www.iosrjournals.org 

87. Gowda VK, Kumar A, Shivappa SK, Srikanteswara PK, 
Shivananda, Mahadeviah MS, Govindraj M, RamaswamyP. 
Clinical profile, predisposing factors, and associated 
co-morbidities of children with Cerebral Palsy in South India. J 
PediatrNeurosci. 2015 Apr-Jun; 10(2): 108–113. 

88. Bottos M, Granato T, Allibrio G, Gioachin C and Puato ML. 
Prevalence of Cerebral Palsy in North-East Italy from 1965 to 
1989. Developmental Medicine Child Neurology. 1999; 41: 
26-39.

prevalence of cerebral palsy in a population-based study. 
Pediatrics 2002; 110:1220-1 225.

18. Behrman RE, Bulter AS, Alexander CR. Preterm birth: causes, 
consequences and prevention. Washington, DC: National 
Academies Press; 2007.

19. Sankar C, Mundkur N. Cerebral Palsy—Definition, Classification, 
Etiology and Early Diagnosis. Indian J Pediatr 2005; 72 (10): 
865-868.

20. MacLennan A. A template for defining a causal relation between 
acute intrapartum events and cerebral palsy: international 
consensus statement. BMJ 1999; 319: 1054-1059.

21. Michael EM. Developmental vulnerability and resilience in 
extremely preterm infants. JAMA 2004; 292: 2399-2401.

22. Wu YW, Colford JM Jr. Chorioamnionitis as a risk factor for 
cerebral palsy: A meta analysis. JAMA 2000; 284: 141 7-1424.

23. Wu YW, Escobar GJ, Grether JK, Creon LA, Greene JD, 
Newman TB et al. Chorioamnionitis and cerebral palsy in term 
and near-term infants. JAMA 2003; 290: 2677-2684.

24. Robert HA,Haslam. The nervous system, In: Kliegman RM, 
Behrman RE, Jenson HB, Stanton BF. eds. Nelson Textbook of 
pediatrics; 18th ed. Saunders company 2007:2433-2530.

25. Ozmen M. 8 years clinical experience in cerebral palsy. Journal 
of Tropical Pediatrics 1993: 39; 52-54. 

26. Sarnath HB and Sarnath MS. Neonatal encephalopathy 
following fetal distress. Arch Neurol 1979;64:225

27. Robertson C, Finer N. Term infants with hypoxic ischemic 
encephalopathy, outcome at 3-5 years. Dev Med Child Neurol 
1985;27:473-484.

28. Tabib SSB, Khatun S, Hassan MQ, Baki AE & Rahman AKM. 
‘Prevalence and risk factors of cerebral palsy: a study in the 
community of Bangladesh.’ Abstract of Joint Conference 2008 in 
Bngladesh. Asian color printing, p.24.

29. Peggy S, Ficher MD, Mork L, Batshow MD. Cerebral palsy. 
Pediatric clinics of North America 1993; 40: 537-551.

30. Claudine P, Tori S, Barbara J, Bergs V. Prenatal and perinatal 
factors in the etiology of cerebral palsy. The Journal of Pediatrics 
1990;116: 61 5-619.

31. Blair E. A research definition for birth asphyxia. Developmental 
Medicine and Child Neurology 1993;35:449-455.

32. Origin of cerebral palsy- a consensus statement.’ The Medical 
journal of Australia 1995:1 62;85-89.

33. Singhi PD, Jagirdar S, Maihi P. Epilepsy in children with cerebral 
palsy. J Child Neurology 2003; 18: 174-179.

34. Reilly S, Skuse D, Poblete X. Prevalence of feeding problems 
and oral motor dysfunction in children with cerebral palsy. J 
Pediatr 1996; 129: 877-882.

35. Srivastava VK, Laisram N, Srivastava RK. Cerebral palsy. Indian 
Pediatr 1992; 29: 993-996. 

36. Ojturk M, Akkus S, Malas MA, Kiisioglu AN. Growth status of 
children with cerebral palsy. Indian Paed 2002; 39: 834-838.

37. Singhi PD, Ray M, Sun G. Clinical Spectrum of Cerebra) Palsy in 
North India-An Analysis of 1000 Cases. J Trop Pediatr 2002;48: 
162-166. 

38. Menkes JH, Sarnat HB. Periuatal asphyxia and Trauma. In 
Menkes JH, Sarnat HB, edn. Child Neurology. Lippincott 
Williams and Wilkins 2000; 427-436.

39. Palisano RJ, Rosenbaum PL, Walter S. Development and 
reliability of a system to classify gross motor function in child 

with cerebral palsy. Dev Med Child Neurol 1997; 39: 214-223.

40. Ellison PH, The Infanib A reliable method for the neuromotor 
assessment of infants. Therapy skill builders, Texas. 

41. Ellison PH, Horn JL, Browning CA. Construction of an Infant 
Neurological International Battery (Infanib) for the assessment of 
neurological integrity in infancy. Phys Then 1985; 65(9): 
1326-1331.

42. Ashwal S, Russman BS, Blasco PA, Miller G, SandIer A, Shevell 
M et al. Practice Parameter: diagnostic assessment of the child 
with cerebral palsy. Neurology 2004; 62: 851—-863.

43. Hadjipanayis A, Hadjichristodoulou C, Youroukos S. Epilepsy in 
patients with cerebral palsy. Developmental Medicine & Child 
Neurology 1997; 39: 659—63.

44. Vargha-Khadem F, Isaacs E, Van der Werf S, Robb S, Wilson J. 
Development of intelligence and memory in children with 
hemiplegic cerebral palsy. Brain 1992; 115: 315—29.

45. Edebol-Tysk K. Epidemiology of spastic tetraplegic cerebral 
palsy in Sweden. Impairments and disabilities. Neuropediatrics 
1989; 20: 41—5.

46. Ingram TTS. Paediatric Aspects of Cerebral Palsy. Edinburgh: 
Livingstone, 1962;p 351.

47. Crothers B, Paine RS. Seizures and electroencephalography. In: 
The Natural History of Cerebral Palsy. Classics in Developmental 
Medicine No. 2.London: Mac Keith Presslg88; p 143—57.

48. Sussova J, Seidl Z, Faber J. Hemiparetic forms of cerebral palsy 
in relation to epilepsy and mental retardation. Developmental 
Medicine & Child Neurology 1990; 32: 782—5.

49. Uvebrandt P. Hemiplegic cerebral palsy: aetiology and 
outcome. Acta Paediatrica Scandinavical988; (Suppl. 345): 
65—8.

50. Velkeen N, Hagberg B, Hagberg G, Olow I. Diplegic cerebral 
palsy in Swedish term and preterm children — differences in 
reduced optimality, relation to neurology and pathogenetic 
factors. Neuropediatricsl983; 14: 20—8.

51. Aicardi J, Bax M. Cerebral palsy. In: Aicardi J, editor. Diseases 
of the Nervous System in Childhood. London: Mac Keith 
Press,1998; p 210—239.

52. Curatolo P, Arpino C, Stazi MA, Medda E. Risk factors for the 
cooccurrence of partial epilepsy, cerebral palsy and mental 
retardation. Developmental Medicine & Child Neurologyl995; 27: 
776—82.

53. Aksu F. Nature and prognosis of seizures in patients with 
cerebral palsy. Dev Med Child Neurol 1990; 32:661-668.

54. Nelson KB, Ellenberg JH. Predisposing and causative factors in 
childhood epilepsy. Epilepsia l987; 28 (Suppl. 1): 16—24.

55. Vinters H, Wasterlain CG. Pathology of childhood epilepsy. In: 
Wallace S, editor. Epilepsy in Children. London: Chapman and 
Hall, 1996; p. 87—1 07.

56. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for revised 
clinical and electroencephalographic classification of epileptic 
seizure. Epilepsia 1981 ;22:489-501.

57. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for Revised 
Classification of Epilepsies and Epileptic Syndromes. Epilepsia 
1989; 30(4):389-399.

58. Perlstein M, Gibbs EL, Gibbs FA. The electroencephalogram in 
infantile cerebral palsy. American Journal of Physical Medicine 
l953; 34: 477—96.

related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 

Relapse rate

Relapse within 7-12 month of AED withdrawal
No relapse within 1 year of AED withdrawal
Total

Frequency

4
3
55

Percentage

7.3
5.5

100.0



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 

Reference

01. Brewster DJ, Chrimes N, Do TB, Fraser K, Groombridge CJ, 
Higgs A, et.al.Consensus statement: Safe Airway Society 
principles of airway management and tracheal intubation 
specific to the COVID‐19 adult patient group.Med J Aust. 2020 
Jun; 212(10): 472-481.

02. Lauer SA, Grantz KH, Bi Q,Jones FK, Zheng Q,Meredith HR,et 
al.The incubation period of coronavirus disease 2019 
(COVID‐19) from publicly reported confirmed cases: estimation 
and application.Ann Intern Med.2020 Mar ;172: 577– 582.

03. Dai J, Yang L, Zhao J. Probable Longer Incubation Period for 
Elderly COVID-19 Cases: Analysis of 180 Contact Tracing Data 
in Hubei Province, China.Risk Manag Healthc Policy. 2020; 13: 
1111–1117.

04. Singh AK, Gupta R, Ghosh A, Misra A. Diabetes in COVID-19: 
prevalence, pathophysiology, prognosis, and practical 
considerations. Diabetes Metab Syndr. 2020;14(4):303–310.

05. Sanyaolu A,Okorie C,Marinkovic A,Patidar R,Younis K,Desai P,et 
al. Comorbidity and its Impact on Patients with COVID-19.SN 
Compr Clin Med. 2020 Jun 25 : 1–8.

06. Gansevoort RT,Hilbrands LB.CKD is a key risk factor for 
COVID-19 mortality.Nat Rev Nephrol. 2020 Aug.

07. Zhao Q, Meng M, Kumar R, Wu Y, Huang J,Lian N,et al.The 
impact of COPD and smoking history on the severity of 
COVID-19: a systemic review and meta-analysis. J Med Virol. 
2020 May;92(10)1–7.

09. Macera M,Angelis GD,Sagnelli C,Coppola N,Vanvitelli 
COVID-19 Group. Clinical Presentation of COVID-19: Case 
Series and Review of the Literature.Int J Environ Res Public 
Health. 2020 Jul; 17(14): 5062.

10. Cortis D.On Determining the Age Distribution of COVID-19 
Pandemic.Front Public Health. 2020 May; 8: 202.

11. Liu Y,Mao B,Liang S,Yang J-W,Lu H-W,Chai Y-H,et al.Association 
between age and clinical characteristics and outcomes of 
COVID-19.Eur Respir J.2020 May;55(5):01112-2020.

12. Kulkarni SV,Chauhan H.COVID-19 in Different Age Groups of 
Children: Initial Impression from Integrated Disease Surveillance 
Programme (IDSP) under National Centre for Disease Control 
(NCDC).Indian J Pediatr. 2020 Jul;87:674–675.

13. Richardson S,Hirsch JS, Narasimhan M,Crawford JM,McGinn T, 
Davidson KW, et al. Presenting Characteristics, Comorbidities, 
and Outcomes Among 5700 Patients Hospitalized With 
COVID-19 in the New York City Area. 
JAMA.2020;323(20):2052-2059. 

14. Gupta S.The age and sex distribution of COVID-19 cases and 
fatalities in India.medRxiv 187953 [preprint].2020 [Jul 16]. 

15. Paudel SS.A meta-analysis of 2019 novel corona virus patient 
clinical characteristics and comorbidities. Research Square 
148580 [preprint].2020 [Apr 08].

16. Huang C,Wang Y,Li X,Ren L,Zhao J,Hu Y ,et al.Clinical features 
of patients infected with 2019 novel coronavirus in 
Wuhan,China.Lancet.2020 Feb 15;395 (10223):497-506.

17. Yang J,Zheng Y,Gou X,Pu K,Chen Z,Guo Q,et al.Prevalence of 
comorbidities and its effects in patients infected with 
SARS-CoV-2: a systematic review and meta-analysis.Int J Infect 
Dis.2020 May;94:91-95.

18. Zhou F,Yu T,Du R,Fan G,Liu Y,Liu Z,et al.Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, 
China: a retrospective cohort study.Lancet.2020 Mar 28 ;395 
(10229): 1054-1062.

19. Garg S,Kim L,Whitaker M,O’Halloran A,Cummings C,Holstein R 
,et al.Hospitalization Rates and Characteristics of Patients 
Hospitalized with Laboratory-Confirmed Coronavirus Disease 
2019 — COVID-NET, 14 States.MMWR. 2020 April 
17;69(15):458-464.

20. Ioannidis JPA .Bialek S,Boundy E,Bowen V,Chow N,Cohn 
A,Dowling N et al. Global perspective of COVID-19 
epidemiology for a full-cycle pandemic& Severe Outcomes 
Among Patients with Coronavirus Disease 2019 (COVID-19) - 
United States, February 12-March 16, 2020.MMWR Morb Mortal 
Wkly Rep.2020 Mar 27;69(12):343-346.

22. Loannidis JPA, Axfors C, Contopoulos-Ioannidis DG. 
Population-level COVID-19 mortality risk for non-elderly 
individuals overall and for non-elderly individuals without 
underlying diseases in pandemic epicenters. Environ Res. 2020 
Sep;188:109890.

23. Oke J, Heneghan C.Global COVID-19 case fatality rates. 2020 
[internet publication].Centre for Evidence-Based 
Medicine;2020.

24. Onder G, Rezza G, Brusaferro S. Case-fatality rate and 
characteristics of patients dying in relation to COVID-19 in 
Italy.JAMA. 2020;323(18):1775-1776

25. Franki R. Comorbidities the rule in New York’s COVID-19 deaths. 
Hospitalist. 2020

rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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ABSTRACT 

Introduction: Proper infant feeding is crucial for child nutrition, survival and development. Breast milk is the 
gold standard for infant feeding. There are three determinants of good health, nutrition and child survival. 
These are food security, care and disease control. Breast feeding is an excellent example of all these three 
things in one.

Objective: To assess knowledge, skills and attitude of mothers attending the lactation management center.

Method: A semi-structured data sheet was used to collect data from mothers attending the lactation 
Management Centre (LMC) of IMCH. 100 lactating mother were included in this study over period of 6 (six) 
months from 1st June 2009 to 1st December 2009. Data from the respondents was collected by the researcher 
herself by physical examination and face to face interview using a semi-structured data sheet.

Result: Thirty two percentages of respondents belonged to `20 years’ age group and 50% of them were 
primipara. The average age of the babies was about 5.4 months and their weight ranged from 890 grams to 
13.75 kg. 27% of the respondents were literate; 93.0% of the female were house wives and 61.0% of the cases 
belonged to `poor’ socio-economic status. 24.0% cases delivered their last baby at hospital and 87.0% 
respondents had vaginal delivery. All the mother`s (75), who were not exclusively breast feeding, gave extra 
food to their baby. About one-fifth of the respondents were suffering from various complications (PET 5, 
Eclampsia 5, GDM 8 and other diseases 5) during last pregnancy. 63% of the respondents learned their 
knowledge on breast feeding from their mother. All the women (63%), who took medications during last 
pregnancy, used to take both Iron and Calcium. Most of the cases correctly kept the baby`s `body, close to 
mother’ (86.0%) and facing breast, nose opposite the nipple (84.0%). But negative remarks were for `straight 
head and body’ (84.0%) and `the whole body fully supported’ (85.0%); `Lower lip turned outward’ (14.0%) and 
`More areola above than below the mouth’ (15.0%). 88.0% of the respondents did not know how to effectively 
express the breast with `C position’. Emotional satisfaction’ was the most (26.0%) expressed attitude. Only 
20.0% respondents had some sort of infection involved in the breast. Most of the respondents did not have 
adequate `knowledge’ (9.0%). All the respondents received advice on breast feeding. Only the patients (20) 
with infection received antibiotics for their treatment, remaining was treated symptomatically.

Conclusion: In general women of Bangladesh are used to breast feed their babies. Education of the pregnant 
women during ANC about barest feeding improve their knowledge and skill.

Keywords: Attitude, Lactation management center.
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)
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feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 

                  Demographics

Age  group

Sex 

Residence

Frequency (%)

24 (4.3)

347 (62.86)

181 (32.78)

354 (64.13)

198 (35.86)

291 (52.71)

261 (47.28)

<19 years 

19-50 years 

>50 years 

Male 

Female 

Urban 

Rural

Symptoms 

Fever 

Cough 

SOB

Sore throat 

Headache 

Generalized bodyache 

Asymptomatic 

Others

Frequency (%)

348 (63.04)

251 (45.47)

234 (42.39)

24 (4.34)

16 (2.8)

13 (2.3)

46 (8.33) 

14 (2.3)

Comorbidities 

Hypertension (HTN)

Diabetes Mellitus (DM)

Ischemic Heart Disease(IHD)

Heart failure (HF)

Chronic Obstructive Airway Diseases (COAD)

Chronic kidney disease (CKD)

Cerebrovascular disease (CVD)

Cancer

Frequency (%)

97 (17.57)

88 (15.94)

31 (5.61)

03 (0.54)

31 (5.61)

13 (2.3)

08 (1.44)

02 (0.36)



motor disorders are often accompanied by disturbances of 
sensation, perception, cognition, communication and 
behavior as well as by epilepsy and secondary 
musculoskeletal problem.2

Cerebral palsy is one of the common childhood neurological 
problems which occurs due to defect or lesion in immature 
brain. Cerebral palsy is not a single disease rather it is a 
neurodevelopmental condition of children which is not 
curable and condition that persist for life long. Around 15,000 
to 20,000 children are with CP in Canada and 1,50,000 in the 
United States, that the massive majority of whom are cared 
for at home by their parents and families.3 A study in UK 
showed that prevalence rates differs from 1.5/1000 live births 
to 3/1000 live births.4

Cerebral palsy (CP) is one of the major causes of childhood 
disability with an estimated global incidence between 2 and 3 
per 1000 live births. Although it is estimated that CP is 5 to 10 
times more common in underprivileged parts of the world .An 
estimated prevalence of CP up to 3.7/1000 children in 
Bangladesh (95 % CI 3.5–3.9) . According to this 
conservative estimate, there are 260,000 children with CP in 
Bangladesh.5 

There are 2 types of classification of cerebral palsy- 
Physiological and Topograhical. Physiological type include- 
spastic, dyskinetic, hypotonic, athetoid and mixed. 
Topogrphical type include- quadriplegia, hemiplegia, diplegia, 
monoplegia, triplegia.6 A Scandinavian study reported that 33% 
of the CP population was hemiplegic, 44% diplegic and 6% 
quadriplegic.7  A study in United states in 2002 showed 
Cerebral Palsy occurred at a rate of 3.6 cases per 1,000 
children. Spastic Cerebral Palsy was the most common form, 
accounting for 76.9 percent of all cases.8

The brain abnormality may occur prenatally, perinatally or 
postnatally.9 CP is known to be associated with a host of proven 
etiologic factors–severe perinatal asphyxia, birth trauma, 
kernicterus, hypoglycaemia, CNS infection like meningitis, 
encephalitis. The established risk factors- Prematurity, 
infection, ischaemia, metabolic disorder, thromboembolic 
disorder, periventricular haemorrhagic infarction etc.2

Patients with upper limb dominant hemiperesis tends to have 
large lesions involving the cerebral cortex and subcortical white 
matter (e.g. major arterial territory infarcts, porencephaly, 
polymicrogyria, cortical and subcortical atrophy). Conversely 
children with leg dominant hemiperesis tend to have smaller 
lesions involving central and periventricular white matter (e.g. 
periventricular leucomalcia, small post- haemorrhagic 
porencephalies.10 

CP can manifest itself in several ways, mainly spastic, athetoid 
and ataxic palsies; moreover, it is one of the most common 
causes of motor disability in children and frequently is 
associated with other problems, such as mental retardation, 
sensory defects and epilepsy.11,12,13

Epilepsy is a common problem in children with cerebral palsy. 
In general population only 7.3 per thousand children suffer from 
epilepsy while 20%-50% patients of cerebral palsy have 
epilepsy.14 Epilepsy is considered to be present when 2 or more 
unprovoked seizure occur in a time frame of longer than 24 hr.2 

It has been observed that epilepsies associated with cerebral 
palsy tend to have an earlier onset, necessitating the use of 
more than 1 antiepileptic drug (AED) with the high risk of 
seizure relapse after AED discontinuation.13,14

The present study aimed to describe the characteristics and 
prognosis of epilepsy in a population of patients with cerebral 
palsy.

Method

This observational cross-sectional study was performed in 
the Department of Pediatrics, Combined Military Hospital, 
Dhaka, during the period of 6 months .After meeting the 
inclusion and exclusion criteria a purposive sampling 
technique was applied for selection of 55 patients. Findings 
were explored in tables and graphs. Data were analyzed 
through standard statistical methods by using SPSS 
software, version 22.0.

Result

This present hospital based cross-sectional observational 
study in 55 epileptic children with cerebral palsy who had 
completed at least three years follow up after onset of 
treatment with antiepileptic drug both male and female in the 
Department of  Paediatrics neurology unit, Combined Military 
Hospital, Dhaka in a period of six month, different 
observations are shown as below –

Fig. 3.1: Pie diagram showing age distribution of the study 
samples .  Among the children 74.5% were aged below 10 
years and 25.5% were aged above 10 years.

Table-3.1: Distribution of the children by sex (n=55)

Table-3.1 showed the sex distribution of the study 
respondents. Among the children 52.7% were male and 
47.3% were female. Male : Female ratio 1.1:1 

 

 

Fig. 3.2: Bar diagram showing the clinical type of CP.18.2% 
were spastic diplegic, 27.2% were spastic quadriplegic, 
16.4% were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety.

Table 3.3: Distribution of the study patients by epileptic 
seizure (n=55)

Table-3.3 showed the types of epileptic seizure of the study 
patients. Among them atonic seizure were observed 7.3%, 
simple partial 14.5%, complex partial 14.5%, generalized 
tonic 12.7%, generalized tonic-clonic 21.8%, focal myoclonic 
7.3%, absence 5.4%.

Table-3.4: Classi�cation of epilepsies and epileptic 
syndromes of the studied children (according to ILAE, 1989)

Table-3.4 showed classification of epilepsies and epileptic 
syndromes, among patients symptomatic generalized 29.1%, 
idiopathic localization 16.4%, symptomatic localization 
related 18.2%, idiopathic generalized 16.4%, probable 
symptomatic localization related 7.3%.

Table-3.5: Distribution of the study patients by 
associated problems/disabilities (n=55)

Table-3.5 showed the associated problems of the epileptic 
children with cerebral palsy, 32.7% children had intellectual 
deficiency, 18.2% had behavioral disturbances, 14.5% had 
speech delay, 16.4% had inability to walk, 3.6% children had 
hearing impairment, 5.4% had visual impairment, 9.1% 
children had no associated problem.

Table-3.6: Distribution of the study patients by 
associated prenatal causes /risk factors (n=55)

Table-3.6 showed the associated prenatal causes of the 
epileptic children with cerebral palsy, 3.6% patients had 
maternal illness (Hypertension), 9.1% patients had maternal 
history of preeclmapsia, 5.5% patients had convulsion and 
7.3% patients had history of maternal fever. 67.3% patients 
had no prenatal causes.

Table-3.7: Distribution of the study patients by 
associated perinatal causes /risk factors (n=55)

Table-3.13 showed that 74.5% patients were continuing AED, 
no withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. In 12.7% patients seizure relapsed 
within 1-6 months of AED withdrawal. Among relapsed cases, 
seizure relapsed in 7.3% patients within 7-12 months of AED 
withdrawal and no relapse was found within 1 year of AED 
withdrawal in 5.5% patients.

Discussion

The study was a cross-sectional study based on 55 
children having clinical evidence of cerebral palsy after 
meeting inclusion and exclusion criteria, in the Department 
of Peadiatrics, neurology unit, Combined Military Hospital, 
Dhaka and got follow up for at least 3 years. 

In current study age group distribution of the children, 
74.5% were age group below 10 years and 25.5% were 
age group above 10 years. Minimum age 2 years and 
maximum 15 years. Mean age of the children was 
7.09±3.05 years. Among the study subjects, 52.7% were 
male and 47.3% were female. Male : Female ratio 1.1:1. 
The first 10 years of life has been reported as the period 
with the highest incidence. Individuals suffering epileptic 
attacks in childhood and adolescence may therefore 
typically be exposed to severe educational 
complications.74 

Epilepsy has been reported in some studies as slightly 
more common in males than in females. For example, 
Wong determined a M/F ratio of 1.22:1, while Karabiber  
determined a ratio of 1.42:1 in a study of children aged 
1-12 in Malatya, Turkey.75,76 In contrast, Sidenvall  
reported  M/F ratio of 0.91, similar to that in our study.77 

The most common types are the spastic types worldwide. 
Similarly, most of our patients (61.8%) were spastic CP. 
Among the children with cerebral palsy, 18.2% were 
spastic diplegic, 27.2% were spastic quadriplegic, 16.4% 
were spastic hemiplegic, 18.1% were extrapyramidal, 
14.5% were ataxic and 5.4% mixed variety. However, the 
distribution of the clinical subtypes of spastic CP in our 
study differed from the results of western countries. Das et 
al reported spastic Cerebral Palsy (80%) was the largest 
group followed by mixed CP(8%), atonic CP were seen in 
7.0% cases and athetosis constituted 5.0% of the total 
cases.85 Gowda et al had reported1 6% cases of spastic 
diplegia and 71.6% cases of spastic quadriplegia.86 In 
European countries, studies reported 18% -20.8% cases 
of spastic quadriplegia and 40.9% - 54.9% cases of 
spastic diplegia which is in contrast to our studies. The 
probable explanations of this finding  may be the 
decreased perinatal mortality of premature babies as a 
result of more available and equipped newborn intensive 
care units in western countries. 87,88

In current study, among the children with cerebral palsy, 
18.2% were spastic diplegic, 27.2% were spastic 
quadriplegic, 16.3% were spastic hemiplegic, 18.1% were 
extrapyramidal, 14.5% were ataxic and 5.4% mixed variety. 
In various study the incidence of spastic type of CP varied 
from 40-89% which is similar to our study.70,71

In this present study intellectual deficiency was 32.7% in 
epilepsy with CP patients. Anil Kaushik reported intellectual 
deficiency 85% in epilepsy with CP patients.78 In the present 
study speech delay was 14.5% in the patients with epilepsy. 
Rahman M M found speech delay in 58% patients with 
epilepsy.79 These differences are may be due to early 
diagnosis and early intervention in our study group which 
decreased comorbidities.

In the present study as far as risk factors of epilepsy with CP, 
67.3% was perinatal, 32.7% prenatal and 7.3% postnatal. 
Bruck I found that among risk factors of CP, 37% were 
perinatal, 41% prenatal, 10% postnatal and in 12% cases no 
risk factors was determined.80

In the present study history of delayed cry considered here as 
perinatal asphyxia was more common 18.2% patients with 
CP, 12.7% had birth trauma, 5.5% children was preterm, 
9.1% children had neonatal seizure, 32.7% patients had no 
history of perinatal problem. A study showed that among the 
cerebral palsy children there were seizure in 31.8%, vision 
defect in 19.8%, speech defect in 29.5%, hearing defect in 
6.7% and learning disability in 25.4% children. Spastic CP is 
the most common type of CP and involvement of four limbs is 
rapid. Children with CP have delay on independent sitting, 
standing, crawling and walking or can never achieve these 
abilities in their life span.81 Presence of neonatal seizure was 
the predominant risk factor for subsequent epilepsy in CP 
(48.4%) patients of the study of Bruck I.80

This similarity in some figure and dissimilarity in other figure 
were probably related to sample size because Bruck et al. 
studied in 100 children of epilepsy with CP. But sample size 
of epilepsy with CP for the present study was only 55. It may 
be explained by another way which is in developing countries 
like Bangladesh perinatal asphyxia is more common due to 
poor newborn care in rural areas.

The present study showed the associated postnatal causes 
of the epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury. In a study of 
Tabib SSB stated only 2.8% of the cases had history of head 
injury and 2.7% cases with meningitis contributing to cerebral 
palsy.28

Birth trauma, head trauma, infection, central nervous system 
(CNS) infection and febrile convulsions head the list of the 
preventable causes of epilepsy and increase the incidence of 
epilepsy in developing countries.82 Olaffson E determined a 
history of head trauma in 4% of epileptic patients and Çalışır  
in 7.6%. Calisir observed epileptic attacks in 12.5% of people 
with head trauma.83,84 There was a history of head trauma in 
1.8% of our cases.

In the present study among CP children, types of epilepsies 
are symptomatic generalized 29.1%, idiopathic localization 
16.4%, symptomatic localization related 18.2%, idiopathic 
generalized 16.4%, probable symptomatic localization 

Table-3.7 showed the associated perinatal causes of the 
epileptic children with cerebral palsy, delayed cry were 
observed in 18.2% patients, 5.5% children were preterm, 
12.7% had birth trauma, 9.1% children had neonatal seizure, 
7.3% had severe neonatal jaundice. 32.7% patients had no 
history of perinatal problem.

Table-3.8: Distribution of the study patients by postnatal 
or early childhood causes or risk factors (n=55)

Table-3.8 showed the associated postnatal causes of the 
epileptic children with cerebral palsy, 5.5% children had 
meningoencephalitis and 1.8% had head injury.

 

Fig. 3.3: Bar diagram showing the EEG findings of CP 
patients. Regarding EEG findings of the epileptic children, 
focal epileptiform activity was the common EEG findings 
observed in 29.1%, multifocal epileptiform activity in 14.5%, 
generalized slowing  in 18.2% and Generalized epliptiform 
activity in  23.6%.

Table-3.9: Distribution of the study children by 
neuroimaging �ndings (n=55)

Regarding neuroimaging findings of the epileptic children, 
Bilateral central atrophy were observed in 10.9%, Bilateral 
cortical atrophy in 12.7%, Generalized atrophy in 36.4%, 
Hemiatrophy in 9.1% and Periventricular leukomalacia in 
14.5%. 

Table-3.10: Distribution of the study children by 
conventional antiepileptic drug (AED) (n=55)

Table-3.10 showed the conventional antiepileptic drugs uses, 
maximum patients take sodium valproate 40.0%, 
phenobarbitone 16.4%, clonazepam 10.9%, carbamazepine 
7.3%.

Table-3.11: Distribution of the study children by new 
antiepileptic drug (AED) (n=55)

Table-3.11 showed the new antiepileptic drugs uses, 
maximum patients take oxcarbamazepine 18.2%, 
levetiracetum 12.7%, clobazam 9.09%.

Table-3.12: Distribution of the study children by response 
to treatment (n=55)

Table-3.12 showed that  27.3% patients responded with 
treatment with monotherapy, 72.7% patients were responded 
with treatment with polytherapy.

Table-3.13: Relapse rate after discontinuation of AED in 
studied children (n=55)

feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 
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admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 

59. Roger J, Bureau M, Dravet Ch, Dreifuss FE, Perret A, Wolf P et al. 
Epileptic Syndromes in Infancy, Childhood and Adolescence. 
2nd edn. London l992

60. Mrabet A, Boutaara M, Gouider R. Epilepsy and cerebral palsy. 
Epilepsia 1993; 34: (Abstract).

61. ILAE Neuroimaging Commission. ILAE Neuroimaging 
Commission recommendations for neuroimaging of patients with 
epilepsy. Epilepsia 1997;38 (Suppl. 10): S1—2.

62. Shorvon SD. MRI of cortical dysgenesis. Epilepsia 1997;38 
(Suppl. 10): 1-8

63. Wallace SJ, Binnie CD, Brown SW, Duncan JS, McKee P, 
Ridsdale L et al. Epilepsy — a guide to medical treatment. 
Antiepileptic drugs. Hospital Medicine 1998; 59: 379—87.

64. Wallace SJ. Which anticonvulsant? Current Paediatrics 2000;10: 
28—32. 

65. Committee on Safety of Medicines and Medicines Control 
Agency. Vigabatrin (Sabril): visual field defects. Current 
Problems in Pharmacovigilance 1999; 25:13.

66. Vigabatrin Paediatric Advisory Group. Guideline for prescribing 
vigabatrin in children has been revised. British Medical Journal 
2000; 320: 1404-5.

67. Vagus Nerve Stimulation Study Group. A randomized controlled 
trial of vagus nerve stimulation for medically intractable seizures. 
Neurology 1995;45: 224-30.

68. Skatvedt M. Cerebral palsy: A clinical study of 370 cases. Acta 
Paediatr 1958 ;46:72-83.

69. Sillanpaa M. The significance of motor handicap in the 
prognosis of childhood epilepsy. Dev Med Child Neurol 1975; 
17:52-57.

70. Brorson LO, Wranne L. Long-term prognosis in childhood 
epilepsy: Survival and seizure prognosis. Epilepsia I 
987;28:324-330.

71. Delgado MR, Riela AR, Mills J, Pitt A, Browne R. Discontinuation 
of antiepileptic drug treatment after two seizure-free years in 
children with cerebral palsy. Pediatrics 1996; 97(2): 192-197.

72. Zafeiriou DI, Kontopoulos E. and Tsikoulas I. Characteristics and 
prognosis of epilepsy in children with cerebral palsy. J Child 
Neurol 1999; 14:289.

73. Gururaj AK, Sztriha L, Bener A, Dawodu A, Eapen V. Epilepsy in 
children with cerebral palsy. Seizure 2003;12110-114.

74. Kurtz Z, Tookey P, Ross E. Epilepsy in Young People: 23 Year 
Follow up the British National Child Development Study. BMJ 
1998;316(7128): 339-42

75. Karabiber H, Yakıncı C, Durmaz Y. Prevalence of epilepsy in 
3637 children of primary school age in the province of Malatya, 
Turkey. J Trop Pediatr 2001;47(3):317-8.

76. Wong V. Study of seizure and epilepsy in Chinese children in 
Hong Kong: period prevalence and patterns. J Child Neurol 
2004;19(1):19-25.

77. Sidenvall R, Forsgren L, Heijbel J. Prevalence and 
characteristics of epilepsy in children in northern Sweden. 
Seizure 1996;5(2):139-46

78. Kaushik A, Agarwal R P, Association of Cerebral palsy with 
epilepsy. J. Indian Medi Assoc 1997; 95(10):552-565

79. Rahman M M, Akhter S, Islam M N. Epilepsy in Crebral palsy and 
in developmentally normal children. 5th International Congress 
on Cerebral palsy. Bled, Slovenia, June 7-10,2001

80. Bruck I, Antoniuk SA, Spessatto A. Epilepsy in children with 
Cerebral palsy. Arq Neuropsiquiatr 2001;59(1):35-39

81. Ozgun, KK, Akmer M, Mintaze KG and Ayse L. Effect of 
acquisition ages of gross motor functions on functional motor 
impairment in children with cerebral palsy, 2012; vol.10:4274

82. Rantakallio P, Von Wendt LA. Prospective comparative study of 
the aetiology of cerebral palsy and epilepsy in a one-year birth 
cohort from northern Finland. Acta Paediatr Scand 1986; 
75(4):586-92

83. Çalışır N, Bora İ, İrgil E, Boz M. Prevalence of epilepsy in Bursa 
city center, an urban area of Turkey. Epilepsia 
2006;47(10):1691-9

84. Olafsson E, Hauser WA. Prevalence of epilepsy in rural iceland: 
a population-based study. Epilepsia 1999; 40(11):1529-34

85. Saeed M, Shabbir N, Rana MN, Malik A, Tariq. An Epidemiologic 
Study of Children with Epilepsy in Taif Region KSA. Pak Pediatr 
J 2013; 37(3): 168-72. 

86. Das N, Bezboruah G, Das I. Study on the Clinical Profile of 
Patients with Cerebral Palsy. IOSR Journal of Dental and 
Medical Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN: 
2279-0861, 2016; 15(Issue 7): 54-58. www.iosrjournals.org 

87. Gowda VK, Kumar A, Shivappa SK, Srikanteswara PK, 
Shivananda, Mahadeviah MS, Govindraj M, RamaswamyP. 
Clinical profile, predisposing factors, and associated 
co-morbidities of children with Cerebral Palsy in South India. J 
PediatrNeurosci. 2015 Apr-Jun; 10(2): 108–113. 

88. Bottos M, Granato T, Allibrio G, Gioachin C and Puato ML. 
Prevalence of Cerebral Palsy in North-East Italy from 1965 to 
1989. Developmental Medicine Child Neurology. 1999; 41: 
26-39.

prevalence of cerebral palsy in a population-based study. 
Pediatrics 2002; 110:1220-1 225.

18. Behrman RE, Bulter AS, Alexander CR. Preterm birth: causes, 
consequences and prevention. Washington, DC: National 
Academies Press; 2007.

19. Sankar C, Mundkur N. Cerebral Palsy—Definition, Classification, 
Etiology and Early Diagnosis. Indian J Pediatr 2005; 72 (10): 
865-868.

20. MacLennan A. A template for defining a causal relation between 
acute intrapartum events and cerebral palsy: international 
consensus statement. BMJ 1999; 319: 1054-1059.

21. Michael EM. Developmental vulnerability and resilience in 
extremely preterm infants. JAMA 2004; 292: 2399-2401.

22. Wu YW, Colford JM Jr. Chorioamnionitis as a risk factor for 
cerebral palsy: A meta analysis. JAMA 2000; 284: 141 7-1424.

23. Wu YW, Escobar GJ, Grether JK, Creon LA, Greene JD, 
Newman TB et al. Chorioamnionitis and cerebral palsy in term 
and near-term infants. JAMA 2003; 290: 2677-2684.

24. Robert HA,Haslam. The nervous system, In: Kliegman RM, 
Behrman RE, Jenson HB, Stanton BF. eds. Nelson Textbook of 
pediatrics; 18th ed. Saunders company 2007:2433-2530.

25. Ozmen M. 8 years clinical experience in cerebral palsy. Journal 
of Tropical Pediatrics 1993: 39; 52-54. 

26. Sarnath HB and Sarnath MS. Neonatal encephalopathy 
following fetal distress. Arch Neurol 1979;64:225

27. Robertson C, Finer N. Term infants with hypoxic ischemic 
encephalopathy, outcome at 3-5 years. Dev Med Child Neurol 
1985;27:473-484.

28. Tabib SSB, Khatun S, Hassan MQ, Baki AE & Rahman AKM. 
‘Prevalence and risk factors of cerebral palsy: a study in the 
community of Bangladesh.’ Abstract of Joint Conference 2008 in 
Bngladesh. Asian color printing, p.24.

29. Peggy S, Ficher MD, Mork L, Batshow MD. Cerebral palsy. 
Pediatric clinics of North America 1993; 40: 537-551.

30. Claudine P, Tori S, Barbara J, Bergs V. Prenatal and perinatal 
factors in the etiology of cerebral palsy. The Journal of Pediatrics 
1990;116: 61 5-619.

31. Blair E. A research definition for birth asphyxia. Developmental 
Medicine and Child Neurology 1993;35:449-455.

32. Origin of cerebral palsy- a consensus statement.’ The Medical 
journal of Australia 1995:1 62;85-89.

33. Singhi PD, Jagirdar S, Maihi P. Epilepsy in children with cerebral 
palsy. J Child Neurology 2003; 18: 174-179.

34. Reilly S, Skuse D, Poblete X. Prevalence of feeding problems 
and oral motor dysfunction in children with cerebral palsy. J 
Pediatr 1996; 129: 877-882.

35. Srivastava VK, Laisram N, Srivastava RK. Cerebral palsy. Indian 
Pediatr 1992; 29: 993-996. 

36. Ojturk M, Akkus S, Malas MA, Kiisioglu AN. Growth status of 
children with cerebral palsy. Indian Paed 2002; 39: 834-838.

37. Singhi PD, Ray M, Sun G. Clinical Spectrum of Cerebra) Palsy in 
North India-An Analysis of 1000 Cases. J Trop Pediatr 2002;48: 
162-166. 

38. Menkes JH, Sarnat HB. Periuatal asphyxia and Trauma. In 
Menkes JH, Sarnat HB, edn. Child Neurology. Lippincott 
Williams and Wilkins 2000; 427-436.

39. Palisano RJ, Rosenbaum PL, Walter S. Development and 
reliability of a system to classify gross motor function in child 

with cerebral palsy. Dev Med Child Neurol 1997; 39: 214-223.

40. Ellison PH, The Infanib A reliable method for the neuromotor 
assessment of infants. Therapy skill builders, Texas. 

41. Ellison PH, Horn JL, Browning CA. Construction of an Infant 
Neurological International Battery (Infanib) for the assessment of 
neurological integrity in infancy. Phys Then 1985; 65(9): 
1326-1331.

42. Ashwal S, Russman BS, Blasco PA, Miller G, SandIer A, Shevell 
M et al. Practice Parameter: diagnostic assessment of the child 
with cerebral palsy. Neurology 2004; 62: 851—-863.

43. Hadjipanayis A, Hadjichristodoulou C, Youroukos S. Epilepsy in 
patients with cerebral palsy. Developmental Medicine & Child 
Neurology 1997; 39: 659—63.

44. Vargha-Khadem F, Isaacs E, Van der Werf S, Robb S, Wilson J. 
Development of intelligence and memory in children with 
hemiplegic cerebral palsy. Brain 1992; 115: 315—29.

45. Edebol-Tysk K. Epidemiology of spastic tetraplegic cerebral 
palsy in Sweden. Impairments and disabilities. Neuropediatrics 
1989; 20: 41—5.

46. Ingram TTS. Paediatric Aspects of Cerebral Palsy. Edinburgh: 
Livingstone, 1962;p 351.

47. Crothers B, Paine RS. Seizures and electroencephalography. In: 
The Natural History of Cerebral Palsy. Classics in Developmental 
Medicine No. 2.London: Mac Keith Presslg88; p 143—57.

48. Sussova J, Seidl Z, Faber J. Hemiparetic forms of cerebral palsy 
in relation to epilepsy and mental retardation. Developmental 
Medicine & Child Neurology 1990; 32: 782—5.

49. Uvebrandt P. Hemiplegic cerebral palsy: aetiology and 
outcome. Acta Paediatrica Scandinavical988; (Suppl. 345): 
65—8.

50. Velkeen N, Hagberg B, Hagberg G, Olow I. Diplegic cerebral 
palsy in Swedish term and preterm children — differences in 
reduced optimality, relation to neurology and pathogenetic 
factors. Neuropediatricsl983; 14: 20—8.

51. Aicardi J, Bax M. Cerebral palsy. In: Aicardi J, editor. Diseases 
of the Nervous System in Childhood. London: Mac Keith 
Press,1998; p 210—239.

52. Curatolo P, Arpino C, Stazi MA, Medda E. Risk factors for the 
cooccurrence of partial epilepsy, cerebral palsy and mental 
retardation. Developmental Medicine & Child Neurologyl995; 27: 
776—82.

53. Aksu F. Nature and prognosis of seizures in patients with 
cerebral palsy. Dev Med Child Neurol 1990; 32:661-668.

54. Nelson KB, Ellenberg JH. Predisposing and causative factors in 
childhood epilepsy. Epilepsia l987; 28 (Suppl. 1): 16—24.

55. Vinters H, Wasterlain CG. Pathology of childhood epilepsy. In: 
Wallace S, editor. Epilepsy in Children. London: Chapman and 
Hall, 1996; p. 87—1 07.

56. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for revised 
clinical and electroencephalographic classification of epileptic 
seizure. Epilepsia 1981 ;22:489-501.

57. Commission on classification and terminology of the 
International League against Epilepsy. Proposal for Revised 
Classification of Epilepsies and Epileptic Syndromes. Epilepsia 
1989; 30(4):389-399.

58. Perlstein M, Gibbs EL, Gibbs FA. The electroencephalogram in 
infantile cerebral palsy. American Journal of Physical Medicine 
l953; 34: 477—96.

related 7.3%. Zafeiriou DI found symptomatic 
localization-related epilepsies more common (85.4%) 
followed by symptomatic generalized (14.6%) in the patients 
with epilepsy and CP than those with epilepsy without CP 
where symptomatic localization-related epilepsies were 30% 
and symptomatic generalized epilepsies were 4.7%.72

In this present study regarding neuroimaging findings of the 
epileptic children, bilateral central atrophy were observed in 
10.9%, Bilateral cortical atrophy 12.7%, Generalized atrophy 
36.4%, Hemiatrophy 9.1% and PVL 14.5%. According to 
Gururaj et al in children of epilepsy with CP abnormal CT/MRI 
findings were found in 80.4% cases. Gururaj et al also found 
brain atrophy significantly more common in children with 
epilepsy and CP.73 

The current study in children with CP, 45.5% patients were 
treated with monotherapy, 54.5% patients were treated with 
polytherapy. 60% patients responded to treatment with 
monotherapy, 83.3% patients were responded to treatment 
with polytherapy.

According to Aksu in children of epilepsy with CP 72.6% 
patients needed monotherapy, 70.0% needed polytherapy of 
the children with CP. which also almost correlated with the 
figure of the present study.53

In the present study, 74.5% patients were continuing AED, no 
withdrawal of AED was possible due to absence of seizure 
free period for at least 2 years which was prerequisite for 
discontinuation of AED. Among relapsed cases, 12.7% 
patients developed relapse of seizure within 1-6 months AED 
withdrawal, seizure relapsed in 7.3% patients within 7-12 
months of AED withdrawal and no relapse was found within 1 
year of AED withdrawal in 5.5% patients. In the study of Aksu 
86% patients with epilepsy there was no withdrawal of AED 
and among the patients of drug withdrawal seizure relapsed 
in 62.5% patients.53 This slight variation of figure with that of 
the present study would be probably due to variation of 
sample size.

Conclusion

Symptomatic generalized epilepsies were significantly more 
common in the children with epilepsy and CP. There is a 
higher association of perinatal asphyxia with the children with 
epilepsy and CP. Abnormal neuroimaging was predominant 
in cases with epilepsy and needed more use of polytherapy. 
Refractory to treatment and relapse rate of epilepsies were 
high in the children with epilepsy and CP.

Recommendation

A multidisciplinary team is needed for the comprehensive 
care of children with CP with epilepsy specially when all of 
them are severe. Managing epilepsy in children with CP 
should follow general principles of treating epilepsy with 
special attention on possible side effects of antiepileptic 
drugs (AEDs) or others drugs used for relieving symptoms or 
comorbidities. Further studies looking in to possible genetic 
and early prenatal factors may lead to better understanding of 
the cause of epilepsy in CP.

Limitations

This is a cross-sectional observational study in a short 
duration of period and small sample size which may not 
represent the real scenario of epilepsy with CP patient
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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Introduction

Cerebral palsy is the most common cause of physical 
disability in early childhood. Epilepsy is known to have a high 
association with cerebral palsy. All types of epileptic seizures 
can be seen in patients with cerebral palsy. Complex partial 
and secondary generalized ones are the most frequent 
seizure types.1

Cerebral Palsy is a diagnostic term used to describe a group 
of permanent disorders of movement and posture causing 
activity limitation that are attributed to nonprogressive 
disturbances in the developing fetal and infant brain. The 
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feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Figure 2: Proportion of top five cancers from2014 to 2020 in female.

Discussion

The no prominent increase in patient numbers is most likely 
attributed to unchanged characteristics of the study site in 
terms service provided and manpower. Patients’ turn over 
depends on the service provided and facilities available in a 
center. During the last seven years there was no major 
infrastructural and manpower related change in the outdoor 
and indoor of the Radiotherapy department CMCH. 
Demographic characteristics of the studied patients 
demonstrate an alarming trend of increasing. Younger 
patients with cancer are growing steadily. Similar trends was 
also noticed in United States decades ago.6 Probably due to 
extensive early screening and risk factor modification 
geriatric cancers are occurring more frequently in early ages.7

Another important finding the steady decline of lung cancer 
among male patients and increase cancer of head and neck 
region, cancer of upper GIT and colorectal cancer. Over the 
past three to four  decades,  industrialized nations have seen 
large declines in cigarette smoking and, consequently,  lung 
cancer. In contrast,  emerging economies and developing 
countries face many challenges in initiating tobacco 
cessation campaigns while also addressing environmental 
risk factors and cultural barriers.8 A recent study suggests 
that cases of lung cancer have been on the rise in 
Bangladesh, with the number of smokers and air pollution 
levels rising. The report also claimed that from January 2015 
to December 2017, a total of 76,543 new patients attended 
the outpatient department of the National Institute of Cancer 
Research and Hospital (NICRH).9 Head and neck cancer 
(including thyroid lesions) is third most common malignancy 
seen in both the sexes across the globe but isthe commonest 
malignancy encountered in Indian males.10 Bangladesh is 
advancing fast in the horizon of head, neck and thyroid 
diseases. Cancer specialties of these regions are becoming 
much more important as head, neck and thyroid cancer 
incidences are increasing day by day.11

In terms of top five female cancers, there was no significant 
observable change in the last five years in our study. 
Carcinoma breast was the top most cancer followed by 
carcinoma cervix, cancer of upper GI, head and neck cancer 
and lung cancer. A 2013 study in Bangladesh revealed that, 
top five leading cancers and the prevalence in last 5 

years(2007-2012) in female was breast cancer (32.8%), 
cervical cancer (26.1%), Lip and oral cavity cancer (6.5%), 
ovarian cancer (3.2%) and colorectal cancer (2.1%).12

Limitations

Single center hospital based study design is the major 
limitation for the generalizing the results in the community. 
Retrospective design was another limitation of the study.

Conclusion

Proportion of younger patients with cancer was in upwards 
trends. In male cancer of head and neck region,  upper GIT 
and colorectal cancer showed upward trend also. In female, 
breast carcinoma was the top most cancer followed by 
cancer cervisduring the studied year.

Recommendations

It is necessary to initiate the establishment of a regional 
cancer registry system in order to allow the monitoring of 
cancer trends and effectively plan cancer control. In addition, 
research is needed to elucidate causes for the rising geriatric 
cancers incidence in young and middle‐aged adults.
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and death rates are declining for most smoking-related 
cancers, they are increasing for some obesity-related 
cancers.3,4 Furthermore,  the total number of cancer cases 
and deaths recorded each year continues to increase owing 
to both ageing and population growth, even for many cancers 
with declining age-standardized incidences and death 
rates.4,5 Cancer surveillance in a defined population 
and geographical area is crucial for measuring the 
cancer burden and for setting priorities and planning 
cancer control across the cancer continuum, from 
prevention to early detection, treatment and 
survivorship care.

In the absence of population-level surveillance 
hospital based study could enables preliminary 
assessments of the effects of interventions and the 
identification of emerging trends. In this Perspective, we 
review the changing patterns of cancer occurrence among 
patients seeking care in radiotherapy OPD of a tertiary care 
hospital of Bangladesh. We then discuss the implications of 
these changes for future cancer research, prevention and 
care priorities.

Method

This retrospective study was conducted in the Chittagong 
Medical College Hospital, Bangladesh. The 
Radiotherapy department of this hospital comprises 
of one inpatient ward and one outpatient day clinic, 
no changes in administrative routine or structures 
occurred since 2014. Seven year data was reviewed 
retrospectively. Data regarding age,  sex,  residential 
area and cancer type were retrieved from the 
register.

The Ethical Review Committee of Chittagong 
Medical College approved the study protocol. 
Application of ethical consent form to patients was 
not considered necessary, since data were collected 
from the hospital Register. The anonymity of patients 
and confidentiality of the secondary data is ensured 
by the researchers and institutions involved in the 
study. In addition, in this study no individual data is 
being presented.

Data were tabulated and analyzed using Microsoft 
Excel for Windows Version 10. Results were 
presented in appropriate Table and Graphs.

Results

Our study provides single-centre data on a large 
patient cohort of outpatient and inpatients treatment 
visits over a time frame of 7 years (2014–2020).  The 
total  number  of patients registered was 36189. Total 
patients ranged from 4508 to 5788 per year without 
any significant upward or downward trends. 
Regarding age there was a steady increase of the 
proportion of younger (<50 years) patients with 31% 
in the year 2014 and 45% in the year 2020. Males 
were more in all year and proportion of rural patients 
were the highest in 2020 (38%) (Table 1).

Table 1: Year-wise distribution of demographic characteristics 
of cancer patients

 

 

Among different types of cancer, lung cancer predominates in 
the year 2014 with a proportion of 28%. However, there was 
a steady and gradual decrease in the proportion of lung 
cancer from2014 to 2020. In the year it was 12%. On the 
other hand, cancer of head and neck region shows a steady 
upward trends in male patients from 2014 to 2020 (11% to 
19%) with overall 8% increase. Similar upwards trend was 
also noticed regarding cancer of upper GIT (Increase 
from9.2% to 18% in 2020).

 

Figure 1: Proportion of top four cancers from2014 to 2020 in 
male.

Among female carcinoma cervix was the top most cancer in 
2014 with a proportion of 24.98% but in theyear 2020 
carcinoma breast was the top most cancer (23%). If we 
consider the trends from 2015 to 2020, Figure 2 shows that, 
breast carcinoma was the top most cancer in female followed 
by carcinoma cervix. There was gradual decline of head and 
neck cancer and lung cancer in female during this time 
period.
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Introduction

Cancer ranks as a leading cause of death and an important 
barrier to increasing life expectancy in every country of the 
world. Worldwide, an estimated 19.3 million new cancer 
cases and almost 10.0 million cancer deaths occurred in 
2020. Female breast cancer has surpassed lung 
cancer as the most commonly diagnosed cancer,  
with an estimated 2.3 million new cases (11.7%), 
followed by lung (11.4%), colorectal (10.0 %), 
prostate (7.3%), and stomach (5.6%) cancers.1

The epidemiology of cancer is continually evolving 
owing to changes in risk factor patterns and disease 
classification,  improvements in detection and 
treatment,  and demographic changes including 
ageing,  population growth and immigration.2,3  The 
magnitude and directions of changes in cancer incidence 
and death rates, however, vary substantially by cancer type, 
sex, race/ethnicity,  socioeconomic  status  and  geographical  
region.  For  example,  while  age- standardized incidences 
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ABSTRACT

Background: Globally the cancer landscape is continually evolving owing to changing risk factor  patterns 
and disease classifications,  improvements in  detection  and treatment,  and demographic changes, such 
as ageing and population growth. Monitoring the changes is a key tool for assessing progress,  identifying 
emerging trends and setting priorities to reduce the burden.  In this Perspective,  we describe trends for  
major  cancer  types,  and demographic characteristics of the patients attending in a radiotherapy 
outpatient department of a public tertiary care hospital of Bangladesh.

Method: In this retrospective record review study data of the new cancer patients attending the 
radiotherapy OPD of Chittagong Medical College Hospital during 2014 to 2020 were extracted from the 
register. Data included age, sex, residential location and cancer type were extracted. Seven year trendsof 
demographic and cancer type were analyzed.

Result: The total number of new cancer patients registered was 36189. Total patients ranged from4508 to 
5788 per year without any significant upward or downward trends. Regarding age there was a steady 
increase of the proportion of younger (<50 years) patients with 31% in the year 2014 and 45% in the year 
2020. Males were more in all year and proportion of rural patients were the highest in 2020 (38%). There 
was a steady and gradual decrease in the proportion of lung cancer from2014 to 2020 in male with upward 
trends in cancer of head and neck region, and cancer of upper GIT. Breast carcinoma was the top most 
cancer in female followed by carcinoma cervix. There was gradual decline of head and neck cancer and 
lung cancer in female during this time period.

Conclusion: The study represents a hospital based data regarding trends of cancer over a period. 
However,  establishment of a regional cancer registry system in order to allow the monitoring of cancer 
trendsand effectively plan cancer control is time needed. Younger population with cancer have upward 
trend. Proportion of lung cancer is decreasing but cancer of head and neck and upper GIT are increasing 
in male.Breast cancer is increasing among female. 

Keywords: Cancer, Trends, Bangladesh.
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 

Reference

01. Brewster DJ, Chrimes N, Do TB, Fraser K, Groombridge CJ, 
Higgs A, et.al.Consensus statement: Safe Airway Society 
principles of airway management and tracheal intubation 
specific to the COVID‐19 adult patient group.Med J Aust. 2020 
Jun; 212(10): 472-481.

02. Lauer SA, Grantz KH, Bi Q,Jones FK, Zheng Q,Meredith HR,et 
al.The incubation period of coronavirus disease 2019 
(COVID‐19) from publicly reported confirmed cases: estimation 
and application.Ann Intern Med.2020 Mar ;172: 577– 582.

03. Dai J, Yang L, Zhao J. Probable Longer Incubation Period for 
Elderly COVID-19 Cases: Analysis of 180 Contact Tracing Data 
in Hubei Province, China.Risk Manag Healthc Policy. 2020; 13: 
1111–1117.

04. Singh AK, Gupta R, Ghosh A, Misra A. Diabetes in COVID-19: 
prevalence, pathophysiology, prognosis, and practical 
considerations. Diabetes Metab Syndr. 2020;14(4):303–310.

05. Sanyaolu A,Okorie C,Marinkovic A,Patidar R,Younis K,Desai P,et 
al. Comorbidity and its Impact on Patients with COVID-19.SN 
Compr Clin Med. 2020 Jun 25 : 1–8.

06. Gansevoort RT,Hilbrands LB.CKD is a key risk factor for 
COVID-19 mortality.Nat Rev Nephrol. 2020 Aug.

07. Zhao Q, Meng M, Kumar R, Wu Y, Huang J,Lian N,et al.The 
impact of COPD and smoking history on the severity of 
COVID-19: a systemic review and meta-analysis. J Med Virol. 
2020 May;92(10)1–7.

09. Macera M,Angelis GD,Sagnelli C,Coppola N,Vanvitelli 
COVID-19 Group. Clinical Presentation of COVID-19: Case 
Series and Review of the Literature.Int J Environ Res Public 
Health. 2020 Jul; 17(14): 5062.

10. Cortis D.On Determining the Age Distribution of COVID-19 
Pandemic.Front Public Health. 2020 May; 8: 202.

11. Liu Y,Mao B,Liang S,Yang J-W,Lu H-W,Chai Y-H,et al.Association 
between age and clinical characteristics and outcomes of 
COVID-19.Eur Respir J.2020 May;55(5):01112-2020.

12. Kulkarni SV,Chauhan H.COVID-19 in Different Age Groups of 
Children: Initial Impression from Integrated Disease Surveillance 
Programme (IDSP) under National Centre for Disease Control 
(NCDC).Indian J Pediatr. 2020 Jul;87:674–675.

13. Richardson S,Hirsch JS, Narasimhan M,Crawford JM,McGinn T, 
Davidson KW, et al. Presenting Characteristics, Comorbidities, 
and Outcomes Among 5700 Patients Hospitalized With 
COVID-19 in the New York City Area. 
JAMA.2020;323(20):2052-2059. 

14. Gupta S.The age and sex distribution of COVID-19 cases and 
fatalities in India.medRxiv 187953 [preprint].2020 [Jul 16]. 

15. Paudel SS.A meta-analysis of 2019 novel corona virus patient 
clinical characteristics and comorbidities. Research Square 
148580 [preprint].2020 [Apr 08].

16. Huang C,Wang Y,Li X,Ren L,Zhao J,Hu Y ,et al.Clinical features 
of patients infected with 2019 novel coronavirus in 
Wuhan,China.Lancet.2020 Feb 15;395 (10223):497-506.

17. Yang J,Zheng Y,Gou X,Pu K,Chen Z,Guo Q,et al.Prevalence of 
comorbidities and its effects in patients infected with 
SARS-CoV-2: a systematic review and meta-analysis.Int J Infect 
Dis.2020 May;94:91-95.

18. Zhou F,Yu T,Du R,Fan G,Liu Y,Liu Z,et al.Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 in Wuhan, 
China: a retrospective cohort study.Lancet.2020 Mar 28 ;395 
(10229): 1054-1062.

19. Garg S,Kim L,Whitaker M,O’Halloran A,Cummings C,Holstein R 
,et al.Hospitalization Rates and Characteristics of Patients 
Hospitalized with Laboratory-Confirmed Coronavirus Disease 
2019 — COVID-NET, 14 States.MMWR. 2020 April 
17;69(15):458-464.

20. Ioannidis JPA .Bialek S,Boundy E,Bowen V,Chow N,Cohn 
A,Dowling N et al. Global perspective of COVID-19 
epidemiology for a full-cycle pandemic& Severe Outcomes 
Among Patients with Coronavirus Disease 2019 (COVID-19) - 
United States, February 12-March 16, 2020.MMWR Morb Mortal 
Wkly Rep.2020 Mar 27;69(12):343-346.

22. Loannidis JPA, Axfors C, Contopoulos-Ioannidis DG. 
Population-level COVID-19 mortality risk for non-elderly 
individuals overall and for non-elderly individuals without 
underlying diseases in pandemic epicenters. Environ Res. 2020 
Sep;188:109890.

23. Oke J, Heneghan C.Global COVID-19 case fatality rates. 2020 
[internet publication].Centre for Evidence-Based 
Medicine;2020.

24. Onder G, Rezza G, Brusaferro S. Case-fatality rate and 
characteristics of patients dying in relation to COVID-19 in 
Italy.JAMA. 2020;323(18):1775-1776

25. Franki R. Comorbidities the rule in New York’s COVID-19 deaths. 
Hospitalist. 2020

rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Figure 2: Proportion of top five cancers from2014 to 2020 in female.

Discussion

The no prominent increase in patient numbers is most likely 
attributed to unchanged characteristics of the study site in 
terms service provided and manpower. Patients’ turn over 
depends on the service provided and facilities available in a 
center. During the last seven years there was no major 
infrastructural and manpower related change in the outdoor 
and indoor of the Radiotherapy department CMCH. 
Demographic characteristics of the studied patients 
demonstrate an alarming trend of increasing. Younger 
patients with cancer are growing steadily. Similar trends was 
also noticed in United States decades ago.6 Probably due to 
extensive early screening and risk factor modification 
geriatric cancers are occurring more frequently in early ages.7

Another important finding the steady decline of lung cancer 
among male patients and increase cancer of head and neck 
region, cancer of upper GIT and colorectal cancer. Over the 
past three to four  decades,  industrialized nations have seen 
large declines in cigarette smoking and, consequently,  lung 
cancer. In contrast,  emerging economies and developing 
countries face many challenges in initiating tobacco 
cessation campaigns while also addressing environmental 
risk factors and cultural barriers.8 A recent study suggests 
that cases of lung cancer have been on the rise in 
Bangladesh, with the number of smokers and air pollution 
levels rising. The report also claimed that from January 2015 
to December 2017, a total of 76,543 new patients attended 
the outpatient department of the National Institute of Cancer 
Research and Hospital (NICRH).9 Head and neck cancer 
(including thyroid lesions) is third most common malignancy 
seen in both the sexes across the globe but isthe commonest 
malignancy encountered in Indian males.10 Bangladesh is 
advancing fast in the horizon of head, neck and thyroid 
diseases. Cancer specialties of these regions are becoming 
much more important as head, neck and thyroid cancer 
incidences are increasing day by day.11

In terms of top five female cancers, there was no significant 
observable change in the last five years in our study. 
Carcinoma breast was the top most cancer followed by 
carcinoma cervix, cancer of upper GI, head and neck cancer 
and lung cancer. A 2013 study in Bangladesh revealed that, 
top five leading cancers and the prevalence in last 5 

years(2007-2012) in female was breast cancer (32.8%), 
cervical cancer (26.1%), Lip and oral cavity cancer (6.5%), 
ovarian cancer (3.2%) and colorectal cancer (2.1%).12

Limitations

Single center hospital based study design is the major 
limitation for the generalizing the results in the community. 
Retrospective design was another limitation of the study.

Conclusion

Proportion of younger patients with cancer was in upwards 
trends. In male cancer of head and neck region,  upper GIT 
and colorectal cancer showed upward trend also. In female, 
breast carcinoma was the top most cancer followed by 
cancer cervisduring the studied year.

Recommendations

It is necessary to initiate the establishment of a regional 
cancer registry system in order to allow the monitoring of 
cancer trends and effectively plan cancer control. In addition, 
research is needed to elucidate causes for the rising geriatric 
cancers incidence in young and middle‐aged adults.
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and death rates are declining for most smoking-related 
cancers, they are increasing for some obesity-related 
cancers.3,4 Furthermore,  the total number of cancer cases 
and deaths recorded each year continues to increase owing 
to both ageing and population growth, even for many cancers 
with declining age-standardized incidences and death 
rates.4,5 Cancer surveillance in a defined population 
and geographical area is crucial for measuring the 
cancer burden and for setting priorities and planning 
cancer control across the cancer continuum, from 
prevention to early detection, treatment and 
survivorship care.

In the absence of population-level surveillance 
hospital based study could enables preliminary 
assessments of the effects of interventions and the 
identification of emerging trends. In this Perspective, we 
review the changing patterns of cancer occurrence among 
patients seeking care in radiotherapy OPD of a tertiary care 
hospital of Bangladesh. We then discuss the implications of 
these changes for future cancer research, prevention and 
care priorities.

Method

This retrospective study was conducted in the Chittagong 
Medical College Hospital, Bangladesh. The 
Radiotherapy department of this hospital comprises 
of one inpatient ward and one outpatient day clinic, 
no changes in administrative routine or structures 
occurred since 2014. Seven year data was reviewed 
retrospectively. Data regarding age,  sex,  residential 
area and cancer type were retrieved from the 
register.

The Ethical Review Committee of Chittagong 
Medical College approved the study protocol. 
Application of ethical consent form to patients was 
not considered necessary, since data were collected 
from the hospital Register. The anonymity of patients 
and confidentiality of the secondary data is ensured 
by the researchers and institutions involved in the 
study. In addition, in this study no individual data is 
being presented.

Data were tabulated and analyzed using Microsoft 
Excel for Windows Version 10. Results were 
presented in appropriate Table and Graphs.

Results

Our study provides single-centre data on a large 
patient cohort of outpatient and inpatients treatment 
visits over a time frame of 7 years (2014–2020).  The 
total  number  of patients registered was 36189. Total 
patients ranged from 4508 to 5788 per year without 
any significant upward or downward trends. 
Regarding age there was a steady increase of the 
proportion of younger (<50 years) patients with 31% 
in the year 2014 and 45% in the year 2020. Males 
were more in all year and proportion of rural patients 
were the highest in 2020 (38%) (Table 1).

Table 1: Year-wise distribution of demographic characteristics 
of cancer patients

 

 

Among different types of cancer, lung cancer predominates in 
the year 2014 with a proportion of 28%. However, there was 
a steady and gradual decrease in the proportion of lung 
cancer from2014 to 2020. In the year it was 12%. On the 
other hand, cancer of head and neck region shows a steady 
upward trends in male patients from 2014 to 2020 (11% to 
19%) with overall 8% increase. Similar upwards trend was 
also noticed regarding cancer of upper GIT (Increase 
from9.2% to 18% in 2020).

 

Figure 1: Proportion of top four cancers from2014 to 2020 in 
male.

Among female carcinoma cervix was the top most cancer in 
2014 with a proportion of 24.98% but in theyear 2020 
carcinoma breast was the top most cancer (23%). If we 
consider the trends from 2015 to 2020, Figure 2 shows that, 
breast carcinoma was the top most cancer in female followed 
by carcinoma cervix. There was gradual decline of head and 
neck cancer and lung cancer in female during this time 
period.
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Introduction

Cancer ranks as a leading cause of death and an important 
barrier to increasing life expectancy in every country of the 
world. Worldwide, an estimated 19.3 million new cancer 
cases and almost 10.0 million cancer deaths occurred in 
2020. Female breast cancer has surpassed lung 
cancer as the most commonly diagnosed cancer,  
with an estimated 2.3 million new cases (11.7%), 
followed by lung (11.4%), colorectal (10.0 %), 
prostate (7.3%), and stomach (5.6%) cancers.1

The epidemiology of cancer is continually evolving 
owing to changes in risk factor patterns and disease 
classification,  improvements in detection and 
treatment,  and demographic changes including 
ageing,  population growth and immigration.2,3  The 
magnitude and directions of changes in cancer incidence 
and death rates, however, vary substantially by cancer type, 
sex, race/ethnicity,  socioeconomic  status  and  geographical  
region.  For  example,  while  age- standardized incidences 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.

Reference
01. Purushotham  AD, Upponi S, Klevesath MB ,  Bobrow L,  Millar K , Myle JP, 

et al. Morbidity After Sentinel Lymph Node Biopsy in  Primary Breast 
Cancer: Results From a Randomized  Controlled Trial. J Clin Onco  July 
2005 ; 23 (19) :4312-4321.

02. Newman EA, Newman LA. Lymphatic Mapping Techniquesand Sentinel 
Lymph Node Biopsy in Breast Cancer.Surg Clin N Am 2007 ;  87 :353–364.

03. Alberta Provincial Breast Tumour Team.  CLINICAL PRACTICE GUIDELINE 
BR-004 . SENTINEL LYMPH NODE BIOPSY  AND AXILLARY NODE 
DISSECTION   IN EARLY STAGE BREAST CANCER. December, 2011. 

04. Sentinel Lymph  Node Biopsy in  Breast Cancer. MSAC reference 1065  
Assessment Report, March 2005.

05. Namwongprom S, Boonyaprapa S, Ekmahachai M, Vilasdechanon N, 
Somwangprasert A, Sumitsawan S, et al. Breast lymphoscintigraphy for 
sentinel node identification in breast cancers with clinically-negative 
axillary nodes. Singapore Med J 2005; 46(12) : 688-692. 

06. Noguchi M. Sentinel lymph node biopsy and breast cancer. British Journal 
of Surgery 2002; 89 : 21-34.

this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Figure 2: Proportion of top five cancers from2014 to 2020 in female.

Discussion

The no prominent increase in patient numbers is most likely 
attributed to unchanged characteristics of the study site in 
terms service provided and manpower. Patients’ turn over 
depends on the service provided and facilities available in a 
center. During the last seven years there was no major 
infrastructural and manpower related change in the outdoor 
and indoor of the Radiotherapy department CMCH. 
Demographic characteristics of the studied patients 
demonstrate an alarming trend of increasing. Younger 
patients with cancer are growing steadily. Similar trends was 
also noticed in United States decades ago.6 Probably due to 
extensive early screening and risk factor modification 
geriatric cancers are occurring more frequently in early ages.7

Another important finding the steady decline of lung cancer 
among male patients and increase cancer of head and neck 
region, cancer of upper GIT and colorectal cancer. Over the 
past three to four  decades,  industrialized nations have seen 
large declines in cigarette smoking and, consequently,  lung 
cancer. In contrast,  emerging economies and developing 
countries face many challenges in initiating tobacco 
cessation campaigns while also addressing environmental 
risk factors and cultural barriers.8 A recent study suggests 
that cases of lung cancer have been on the rise in 
Bangladesh, with the number of smokers and air pollution 
levels rising. The report also claimed that from January 2015 
to December 2017, a total of 76,543 new patients attended 
the outpatient department of the National Institute of Cancer 
Research and Hospital (NICRH).9 Head and neck cancer 
(including thyroid lesions) is third most common malignancy 
seen in both the sexes across the globe but isthe commonest 
malignancy encountered in Indian males.10 Bangladesh is 
advancing fast in the horizon of head, neck and thyroid 
diseases. Cancer specialties of these regions are becoming 
much more important as head, neck and thyroid cancer 
incidences are increasing day by day.11

In terms of top five female cancers, there was no significant 
observable change in the last five years in our study. 
Carcinoma breast was the top most cancer followed by 
carcinoma cervix, cancer of upper GI, head and neck cancer 
and lung cancer. A 2013 study in Bangladesh revealed that, 
top five leading cancers and the prevalence in last 5 

years(2007-2012) in female was breast cancer (32.8%), 
cervical cancer (26.1%), Lip and oral cavity cancer (6.5%), 
ovarian cancer (3.2%) and colorectal cancer (2.1%).12

Limitations

Single center hospital based study design is the major 
limitation for the generalizing the results in the community. 
Retrospective design was another limitation of the study.

Conclusion

Proportion of younger patients with cancer was in upwards 
trends. In male cancer of head and neck region,  upper GIT 
and colorectal cancer showed upward trend also. In female, 
breast carcinoma was the top most cancer followed by 
cancer cervisduring the studied year.

Recommendations

It is necessary to initiate the establishment of a regional 
cancer registry system in order to allow the monitoring of 
cancer trends and effectively plan cancer control. In addition, 
research is needed to elucidate causes for the rising geriatric 
cancers incidence in young and middle‐aged adults.
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and death rates are declining for most smoking-related 
cancers, they are increasing for some obesity-related 
cancers.3,4 Furthermore,  the total number of cancer cases 
and deaths recorded each year continues to increase owing 
to both ageing and population growth, even for many cancers 
with declining age-standardized incidences and death 
rates.4,5 Cancer surveillance in a defined population 
and geographical area is crucial for measuring the 
cancer burden and for setting priorities and planning 
cancer control across the cancer continuum, from 
prevention to early detection, treatment and 
survivorship care.

In the absence of population-level surveillance 
hospital based study could enables preliminary 
assessments of the effects of interventions and the 
identification of emerging trends. In this Perspective, we 
review the changing patterns of cancer occurrence among 
patients seeking care in radiotherapy OPD of a tertiary care 
hospital of Bangladesh. We then discuss the implications of 
these changes for future cancer research, prevention and 
care priorities.

Method

This retrospective study was conducted in the Chittagong 
Medical College Hospital, Bangladesh. The 
Radiotherapy department of this hospital comprises 
of one inpatient ward and one outpatient day clinic, 
no changes in administrative routine or structures 
occurred since 2014. Seven year data was reviewed 
retrospectively. Data regarding age,  sex,  residential 
area and cancer type were retrieved from the 
register.

The Ethical Review Committee of Chittagong 
Medical College approved the study protocol. 
Application of ethical consent form to patients was 
not considered necessary, since data were collected 
from the hospital Register. The anonymity of patients 
and confidentiality of the secondary data is ensured 
by the researchers and institutions involved in the 
study. In addition, in this study no individual data is 
being presented.

Data were tabulated and analyzed using Microsoft 
Excel for Windows Version 10. Results were 
presented in appropriate Table and Graphs.

Results

Our study provides single-centre data on a large 
patient cohort of outpatient and inpatients treatment 
visits over a time frame of 7 years (2014–2020).  The 
total  number  of patients registered was 36189. Total 
patients ranged from 4508 to 5788 per year without 
any significant upward or downward trends. 
Regarding age there was a steady increase of the 
proportion of younger (<50 years) patients with 31% 
in the year 2014 and 45% in the year 2020. Males 
were more in all year and proportion of rural patients 
were the highest in 2020 (38%) (Table 1).

Table 1: Year-wise distribution of demographic characteristics 
of cancer patients

 

 

Among different types of cancer, lung cancer predominates in 
the year 2014 with a proportion of 28%. However, there was 
a steady and gradual decrease in the proportion of lung 
cancer from2014 to 2020. In the year it was 12%. On the 
other hand, cancer of head and neck region shows a steady 
upward trends in male patients from 2014 to 2020 (11% to 
19%) with overall 8% increase. Similar upwards trend was 
also noticed regarding cancer of upper GIT (Increase 
from9.2% to 18% in 2020).

 

Figure 1: Proportion of top four cancers from2014 to 2020 in 
male.

Among female carcinoma cervix was the top most cancer in 
2014 with a proportion of 24.98% but in theyear 2020 
carcinoma breast was the top most cancer (23%). If we 
consider the trends from 2015 to 2020, Figure 2 shows that, 
breast carcinoma was the top most cancer in female followed 
by carcinoma cervix. There was gradual decline of head and 
neck cancer and lung cancer in female during this time 
period.
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Introduction

Cancer ranks as a leading cause of death and an important 
barrier to increasing life expectancy in every country of the 
world. Worldwide, an estimated 19.3 million new cancer 
cases and almost 10.0 million cancer deaths occurred in 
2020. Female breast cancer has surpassed lung 
cancer as the most commonly diagnosed cancer,  
with an estimated 2.3 million new cases (11.7%), 
followed by lung (11.4%), colorectal (10.0 %), 
prostate (7.3%), and stomach (5.6%) cancers.1

The epidemiology of cancer is continually evolving 
owing to changes in risk factor patterns and disease 
classification,  improvements in detection and 
treatment,  and demographic changes including 
ageing,  population growth and immigration.2,3  The 
magnitude and directions of changes in cancer incidence 
and death rates, however, vary substantially by cancer type, 
sex, race/ethnicity,  socioeconomic  status  and  geographical  
region.  For  example,  while  age- standardized incidences 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 

Beacon Med. J. 2021; Vol-4 (2); 25

07. Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, Butterly LF, 
Anderson JC, et al. Colorectal cancer statistics, 2020. 
CACancer JClin. 2020;70(3):145-164.

08. Barta JA, Powell CA, Wisnivesky JP. Global Epidemiology of 
Lung Cancer. Ann Glob Health. 2019 Jan 22;85(1):8.

09. Report: Lung cancer on the rise in Bangladesh. Dhaka Tribune. 
Saturday,  May 01, 2021. Available from: 
h t t p s : / / w w w . d h a k a t r i b u n e . c o m / h e a l t h 
/2021/01/25/report-lung-cancer-on-the-rise-in-bangladesh

10. Mishra A, Meherotra R. Head and neck cancer: global burden 
and regional trends in India. Asian Pac JCancer Prev. 
2014;15(2):537-50.

11. Hanif MA. Head and Neck Cancer - Bangladesh Perspective. 
Bangladesh Journal of Otorhinolaryngolog. 2020; 24(1):1-2.

12. Hussain SM. Comprehensive update on cancer scenario of 
Bangladesh. South Asian J Cancer. 2013;2(4):279-84.

 

Figure 2: Proportion of top five cancers from2014 to 2020 in female.

Discussion

The no prominent increase in patient numbers is most likely 
attributed to unchanged characteristics of the study site in 
terms service provided and manpower. Patients’ turn over 
depends on the service provided and facilities available in a 
center. During the last seven years there was no major 
infrastructural and manpower related change in the outdoor 
and indoor of the Radiotherapy department CMCH. 
Demographic characteristics of the studied patients 
demonstrate an alarming trend of increasing. Younger 
patients with cancer are growing steadily. Similar trends was 
also noticed in United States decades ago.6 Probably due to 
extensive early screening and risk factor modification 
geriatric cancers are occurring more frequently in early ages.7

Another important finding the steady decline of lung cancer 
among male patients and increase cancer of head and neck 
region, cancer of upper GIT and colorectal cancer. Over the 
past three to four  decades,  industrialized nations have seen 
large declines in cigarette smoking and, consequently,  lung 
cancer. In contrast,  emerging economies and developing 
countries face many challenges in initiating tobacco 
cessation campaigns while also addressing environmental 
risk factors and cultural barriers.8 A recent study suggests 
that cases of lung cancer have been on the rise in 
Bangladesh, with the number of smokers and air pollution 
levels rising. The report also claimed that from January 2015 
to December 2017, a total of 76,543 new patients attended 
the outpatient department of the National Institute of Cancer 
Research and Hospital (NICRH).9 Head and neck cancer 
(including thyroid lesions) is third most common malignancy 
seen in both the sexes across the globe but isthe commonest 
malignancy encountered in Indian males.10 Bangladesh is 
advancing fast in the horizon of head, neck and thyroid 
diseases. Cancer specialties of these regions are becoming 
much more important as head, neck and thyroid cancer 
incidences are increasing day by day.11

In terms of top five female cancers, there was no significant 
observable change in the last five years in our study. 
Carcinoma breast was the top most cancer followed by 
carcinoma cervix, cancer of upper GI, head and neck cancer 
and lung cancer. A 2013 study in Bangladesh revealed that, 
top five leading cancers and the prevalence in last 5 

years(2007-2012) in female was breast cancer (32.8%), 
cervical cancer (26.1%), Lip and oral cavity cancer (6.5%), 
ovarian cancer (3.2%) and colorectal cancer (2.1%).12

Limitations

Single center hospital based study design is the major 
limitation for the generalizing the results in the community. 
Retrospective design was another limitation of the study.

Conclusion

Proportion of younger patients with cancer was in upwards 
trends. In male cancer of head and neck region,  upper GIT 
and colorectal cancer showed upward trend also. In female, 
breast carcinoma was the top most cancer followed by 
cancer cervisduring the studied year.

Recommendations

It is necessary to initiate the establishment of a regional 
cancer registry system in order to allow the monitoring of 
cancer trends and effectively plan cancer control. In addition, 
research is needed to elucidate causes for the rising geriatric 
cancers incidence in young and middle‐aged adults.
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and death rates are declining for most smoking-related 
cancers, they are increasing for some obesity-related 
cancers.3,4 Furthermore,  the total number of cancer cases 
and deaths recorded each year continues to increase owing 
to both ageing and population growth, even for many cancers 
with declining age-standardized incidences and death 
rates.4,5 Cancer surveillance in a defined population 
and geographical area is crucial for measuring the 
cancer burden and for setting priorities and planning 
cancer control across the cancer continuum, from 
prevention to early detection, treatment and 
survivorship care.

In the absence of population-level surveillance 
hospital based study could enables preliminary 
assessments of the effects of interventions and the 
identification of emerging trends. In this Perspective, we 
review the changing patterns of cancer occurrence among 
patients seeking care in radiotherapy OPD of a tertiary care 
hospital of Bangladesh. We then discuss the implications of 
these changes for future cancer research, prevention and 
care priorities.

Method

This retrospective study was conducted in the Chittagong 
Medical College Hospital, Bangladesh. The 
Radiotherapy department of this hospital comprises 
of one inpatient ward and one outpatient day clinic, 
no changes in administrative routine or structures 
occurred since 2014. Seven year data was reviewed 
retrospectively. Data regarding age,  sex,  residential 
area and cancer type were retrieved from the 
register.

The Ethical Review Committee of Chittagong 
Medical College approved the study protocol. 
Application of ethical consent form to patients was 
not considered necessary, since data were collected 
from the hospital Register. The anonymity of patients 
and confidentiality of the secondary data is ensured 
by the researchers and institutions involved in the 
study. In addition, in this study no individual data is 
being presented.

Data were tabulated and analyzed using Microsoft 
Excel for Windows Version 10. Results were 
presented in appropriate Table and Graphs.

Results

Our study provides single-centre data on a large 
patient cohort of outpatient and inpatients treatment 
visits over a time frame of 7 years (2014–2020).  The 
total  number  of patients registered was 36189. Total 
patients ranged from 4508 to 5788 per year without 
any significant upward or downward trends. 
Regarding age there was a steady increase of the 
proportion of younger (<50 years) patients with 31% 
in the year 2014 and 45% in the year 2020. Males 
were more in all year and proportion of rural patients 
were the highest in 2020 (38%) (Table 1).

Table 1: Year-wise distribution of demographic characteristics 
of cancer patients

 

 

Among different types of cancer, lung cancer predominates in 
the year 2014 with a proportion of 28%. However, there was 
a steady and gradual decrease in the proportion of lung 
cancer from2014 to 2020. In the year it was 12%. On the 
other hand, cancer of head and neck region shows a steady 
upward trends in male patients from 2014 to 2020 (11% to 
19%) with overall 8% increase. Similar upwards trend was 
also noticed regarding cancer of upper GIT (Increase 
from9.2% to 18% in 2020).

 

Figure 1: Proportion of top four cancers from2014 to 2020 in 
male.

Among female carcinoma cervix was the top most cancer in 
2014 with a proportion of 24.98% but in theyear 2020 
carcinoma breast was the top most cancer (23%). If we 
consider the trends from 2015 to 2020, Figure 2 shows that, 
breast carcinoma was the top most cancer in female followed 
by carcinoma cervix. There was gradual decline of head and 
neck cancer and lung cancer in female during this time 
period.
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Introduction

Cancer ranks as a leading cause of death and an important 
barrier to increasing life expectancy in every country of the 
world. Worldwide, an estimated 19.3 million new cancer 
cases and almost 10.0 million cancer deaths occurred in 
2020. Female breast cancer has surpassed lung 
cancer as the most commonly diagnosed cancer,  
with an estimated 2.3 million new cases (11.7%), 
followed by lung (11.4%), colorectal (10.0 %), 
prostate (7.3%), and stomach (5.6%) cancers.1

The epidemiology of cancer is continually evolving 
owing to changes in risk factor patterns and disease 
classification,  improvements in detection and 
treatment,  and demographic changes including 
ageing,  population growth and immigration.2,3  The 
magnitude and directions of changes in cancer incidence 
and death rates, however, vary substantially by cancer type, 
sex, race/ethnicity,  socioeconomic  status  and  geographical  
region.  For  example,  while  age- standardized incidences 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 
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ABSTRACT

Background: Carcinoma breast is the most common cancer of adult females and is the leading cause of 
death among cancer patients with more than 300,000 deaths worldwide  annually . Breast cancer patients 
routinely undergo axillary lymph node dissection (ALND). There have been a common practice to stage the 
axilla using less invasive measures and In order to have more accurate samples of the node; the concept of 
the sentinel lymph node biopsy (SLNB) was developed. SLNB especially with lymphotropic dye  is a safe, less 
technically demanding  and cost effective procedure suitable for a developing country like Bangladesh. The 
use of SLNB as a  diagnostic tool in early breast cancer needs to be reviewed in the context of our country ; 
especially in assessing its ability to determine which axillary lymph nodes are negative and which are positive 
for metastasis.

Objectives: To determine the diagnostic accuracy of  sentinel lymph node biopsy in patients with carcinoma 
breast with clinically non-palpable axillary lymph nodes.

Method: The study was a prospective cross-sectional study where female patients with carcinoma breast 
with clinically non palpable axillary lymph nodes admitted  in department of Surgery in Bangladesh Medical 
College and  Hospital (BMCH), Dhanmondi, Dhaka. The Study period was Dec 2012 to May 2013. 

Results: Thirty (n=30) female patients with breast cancer and clinically node negative axilla participated in 
this study. The age of the patients ranged between 26-78 years( Median age±SD-46.50±11.21). Majority of 
the tumours were found  upper outer quadrant of the breast (33%). 93% of the tumours were infiltrating ductal 
carcinoma. 23  cases where SLNB was successful ,  there were 12 (52.17% ) patients where both SLN and 
non SLN were negative for metastasis. 6 (26.08%)  patients , SLN was positive for metastasis while non SLN 
was negative. 4 (17.31%) patients  had metastasis in both their  SLN and the non SLN. 1 patient (4.34%), the 
SLN was negative while the axilla was positive. False negative  rate of the study was ¬9.09%. There were 7 
patients (30.4%) in whom methylene blue dye failed to locate the SLN.

Conclusion: Breast cancer management has dramatically evolved towards minimally invasive approaches . 
SLNB is an easy and cost effective procedure while it has a short learning curve and Methylene blue is radiely 
available. In this study,  albeit with a small study sample; sentinel lymph node biopsy in breast cancer patients 
showed to have high diagnostic accuracy (95.6%) with low false negative rate (9.09%) . 

Recommendation:Breast cancer management has dramatically evolved towards minimally invasive 
approaches. Hopefully, in the near future, improvements in the SLNB technique should increase its 
usefulness as a staging technique in Bangladesh. 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



feed to meet each particulars baby`s needs. So breast 
feeding should start as soon as possible. Exclusive breast 
feeding for six months and babies should continue to breast 
feed for up to two years or beyond with increase of 
complimentary food and cup feed liquids. Breast milk 
provides not only nutrients for physical growth but also both 
immune and nonimmune elements for protection against 
disease and an opportunity for interaction between new born 
and mother which may, at least in higher species of 
mammals, initiate the learning process necessary to the 
transition to independent living. One hundred million infants 
are born in the developing countries each year, ten million of 
which die before their first birthday, five million of this 
succumbs to diarrhea and dehydration, and one million of the 
infant deaths have been attributed directly to contaminated 
infant formula.

Common problems related to breastfeeding including breast 
enlargement, painful nipple, nipple infection, mastitis, breast 
abscess, poor milk production. Incorrect techniques, 
infrequent breastfeeding and breastfeeding on scheduled 
times, pacifiers and extra food from outside are important 
risk factors that can predispose to lactation problems. The 
adequate management of these conditions are 
fundamental, and if not treated lead to early weaning. To 
encourage the exclusive breast feeding and to yield 
maximum breast milk during these period health 
professionals can play important role to overcoming such 
difficulties, but for that they need specific knowledge, 
attitude and skills.

Method

This observational study was carried out in the COVID-19 
dedicated hospital of Faridpur (situated in Faridpur Medical 
College Hospital, Faridpur) from April 2020 to September 
2020 for a period of 06 month. All clinically suspected 
patients confirmed by RT PCR were included as cases and 
those who were not confirmed, excluded from this study. 
Cases were selected irrespective of age and sex on a 
random basis. Patients admitted in corona ward were 
selected for symptom analysis, comorbidities and hospital 
outcome whereas patients admitted in ICU were excluded 
from symptom analysis. Data were collected by detailed 
history from patients or their relatives followed by thorough 
physical examination as well as diagnostic evaluation; then 
those were checked, verified for consistency and edited for 
result. After editing and coding, the coded data were 
analyzed by using the SPSS software package.

Result

A total of 627 patients were included in the study of which 552 
were treated in Covid ward and 75 patients were treated in 
ICU. Among Covid ward admitted (552)  patients 354 
(64.13%) were male and 198 (35.86%) were female with a 
male to female ratio of 1:0.56;young adult patients (19 to 50 
years)  were more affected and admitted (62.86%) and 
people living in urban area were more affected (52.71%) than  
rural area (47.28%) (Table I).

Table I: Distribution of patients according to age, sex and 
residence (n= 552)

Fever, cough and shortness of breath (63.04%, 45.47% and 
42.39% respectively) were predominant symptoms followed 
by asymptomatic and other symptoms like sore throat, 
headache , generalized body ache and other non -respiratory 
problems. (Table II)

Table II: Distribution of patients according to 
presentation (n=552)

Regarding comorbidities, 44.20% patients have one or more 
comorbidities whereas 55.79% patients have no comorbidity. 
Hypertension (17.57%) was the predominant comorbid 
condition followed by diabetes (15.94%), ischemic heart 
disease (05.61%), COAD (05.61%), CKD (2.3%), Stroke 
(1.44%), Heart failure (0.54%) and Cancer (0.36%) (Table III).

Table III: Distribution of patients according to 
comorbidities (n=552)

Regarding hospital outcome, 96.8% covid ward patients and 
45.34% of ICU admitted patients discharged uneventfully 
whereas 03.26% covid ward patients and 54.66%of ICU 

admitted patients expired. Deaths were more in elderly 
patients (n=43; 72.88%). Common comorbidities found 
among the patients who expired were Hypertension, Diabetes 
and Ischemic heart diseases (42.37%, 37.28% and 16.94% 
respectively). A total of 75 patients needed  ICU support that 
was 11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%). Out of total mortality, death rate 
was much more higher in ICU than in COVID ward (69.49% vs 
30.50%).The male to female ratio of ICU death was 3.2:1.The 
mortality rate in ICU was higher in those with one or more 
comorbid conditions; the predominant comorbidities were 
hypertension (42.37%) and diabetes (37.28%) followed by 
IHD, COAD, CKD and CVD. No comorbidity was found in 
27.11% of ICU death (Table IV, V, V I).

Table IV: Distribution of Patients according to ICU 
Treatment and Outcome

 

Table V: Distribution of mortality according to age, sex 
and comorbidities (n=59)

Table VI: Distribution of  mortality according to pattern of 
comorbidities (n=59)

Discussion

In this study a total of 627 patients were included (552 from 
Covid ward and 75 from ICU) and demographic, clinical 
presentation as well as pertinent data regarding impact of 
comorbidities on COVID-19  disease outcome were 
collected.

In our study, adult patients especially the economically 
productive age group i.e.19-50 were mostly affected 
(62.86%) followed by elderly population (32.78%). The 
percentage of under 19  with confirmed COVID-19 cases is 
far lower (4.3%) than the standard population percentage. 
These findings were closely related to a review done by 
Dominic Cortis, where three studies were included. Two 
studies were from China by Zhang and Guan et al. and 
another one from South Korea by Korea Centers for Disease 
Control and Prevention. Those studies showed that the 
percentage of youths with confirmed COVID-19 cases is far 
lower than the standard population percentage. The 
proportion of COVID-19 confirmed cases for youths (age 
group 0-14 year:) is lower in China (1.55%, 0.89%) than 
South Korea (4.04%).The predominant population affected in 
all three studies were 15-64year groups (76.93%, 83.98% in 
China and  78.60% in S.Korea) followed by elderly population 
(21.53%,15.13% in China and 17.36% in S.Korea).10 A study 
conducted in China showed the age distribution for all 
patients where 61.5% were aged <60 years and the other 
cases were aged ≥60 years; this is consistent with our studies 
( 67.16% in below 50 group vs 32.78% in above 50 group).11 
A study conducted in India showed that 21–50 age group, 
contributes to the maximum proportion (60%) of the total 
cases followed by those below 20 years of age constituting 
nearly 13% of the cases.12 There  is a deviation of  this study 
to ours as well as to China and South Korean studies  in 
respect of  younger peoples' Covid-19  positivity.

Regarding sex distribution, in a study that included a total of 
5700 patients admitted into 12 different hospitals of USA 
found 39.7% female and 60.3% male as Covid 19 positive.13 
In another study conducted in India males contribute to 66% 
of the total positive cases.12 In a study in India, it is observed 
that women are half as likely to be infected by COVID-19 as 
men.14 These above-mentioned results almost matches with 
our study result (male 64.13% and female 35.86%).

In our study we found, urban population affected more 
(52.71%) than rural population (47.28%). There may be some 
explanations linking urban areas and coronavirus, 
emphasizing densities; connectivity; crowded living 
conditions; and exposed occupations.

Regarding presentation, in this study, most of the patients 
presented with fever (63.04%) , cough (45.47%) and 
shortness of breath (42.39%).The less predominant 
symptoms were sore throat (4.34%), headache (2.8%) 
followed by with chest pain, abdominal pain, diarrhea, 
vomiting, bleeding manifestation and psychosis in a minor of 
patients. There were 8.33% of asymptomatic patients. In a 
meta-analysis that included seven articles published from 
24th Jan to 16th March, 2020 revealed that fever was the 
predominant symptom (88.8%) followed by dry Cough(68%) 
fatigue (33%), productive cough (28.5%), muscle pains 
(14.4% ),diarrhea (4.4%) ,nausea or vomiting (4.1%), 
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Introduction

The human species is the only one among mammals in which 
breast feeding in not governed only by instinct. Therefore, 
breastfeeding have to be learned. Currently, especially in 
modern societies, women have few opportunities to learn 
something about breastfeeding because their traditional 
sources of learning from more experienced women in the 
family-were lost as extended families were replaced by 
nuclear families. Consequently, inexperienced women 
become mothers with little or no knowledge about the proper 
technique to breastfeed, which makes them more vulnerable 
to difficulties faced during the process. Breast feeding is 
convenient, safe, economical and emotionally satisfying to 
most women. Breast feeding has advantages not only for 
baby but also for the mother and society. A mother`s milk is 
especially suited for her own baby. The composition of all 
breast milk is no alike. Colostrum, preterm milk and mature 
milk changes from month to month, day to day and feed to 
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rhinorrhea(3.2%), chest and abdominal pain(0.15%).15  

Similarly, a study in a hospital of  Wuhan, China found fever 
(98%),cough (76%), dyspnoea (55%),myalgia or fatigue 
(44%),sputum production (28%), headache (8%), 
haemoptysis (5%), and diarrhoea (3%) as common 
symptoms.16 In another meta-analysis, found similar result, 
where most prevalent clinical symptom was fever (91.3%), 
followed by cough (67.7%), fatigue (51.0%) and dyspnea 
(30.4% ).17  These above-mentioned studies closely matched 
with the result of our study.

Considering comorbidity, 44.24% patients had one or more 
comorbidities and 55.79% presented in isolation. Common 
comorbid conditions found were as follows: HTN (17.57%), 
DM(15.94%), IHD(5.61%), COAD(5.61%) followed by CKD 
(2.3%), CVD(1.44%), Heart failure(0.54%) and Cancer(0.36%).

In a meta-analysis, as mentioned above revealed 
hypertension (15.8%) as the most common comorbidity 
followed by other cardiovascular and cerebrovascular 
conditions ( 11.7%) , endocrine disorder primarily diabetes 
(9.4%), co-existing infection like HIV and Hepatitis B 
(1.5%),malignancy (1.5%),respiratory system disorder ,e.g. 
COPD and others (1.4%),renal disorders (0.8%) and 
immunodeficiency states(0.01%).15 Almost similar results 
were found in another retrospective, multicenter cohort 
study , where 48% patients had comorbidities, with 
hypertension being the most common (30%), followed by 
diabetes (19%) and coronary heart disease (8%).18 In a 
population-based surveillance for laboratory-confirmed 
COVID-19–associated hospitalizations in the United 
States, among 1,482 patients,12% adult patients had one 
or more underlying conditions; the most common were 
hypertension (49.7%), obesity (48.3%), chronic lung 
disease (34.6%), diabetes mellitus (28.3%), and 
cardiovascular disease (27.8%).19

The results of first two studies closely resemble with our 
study (Hypertension, Coronary artery disease and Diabetes 
as predominant comorbidities), but the third one revealed 
obesity as an important comorbidity which was not included 
in our study.

In our study, 96.8% covid ward patients and 45.34% of ICU 
admitted patients discharged uneventfully whereas 03.2% 
covid ward patients and 54.66%of ICU admitted patients 
expired. These matches with the following two studies. 

Approximately 10% of the global population may have been 
infected by October 2020, with an estimated overall IFR of 
0.15% to 0.2% (0.03% to 0.04% in those <70 years of 
age).20 In another study, roughly 80% of 
COVID-19-positive cases result in full recovery from the 
illness without any hospitalizations or interventions.5

In our study, death were more in elderly patients (n=43; 
72.88%).A total of 75 patients needed  ICU support that was 
11.96% of total cases; most of them were elderly patients 
(64 out of 75 i.e. 85.33%).Out of total mortality, death rate 
was much  more higher in ICU than in COVID  ward 
(69.49% vs 30.50%).These results are coherent with the 
studies done in other centers.

COVID-19 can cause severe disease leading to 
hospitalization in ICU and potentially death, especially in 

the elderly with comorbidities. According to the CDC, 8 out 
of 10 deaths reported in the USA occurred in adults 65 
years old and above.5 According to a report by  CDC, data 
from China have indicated that older adults, particularly 
those with serious underlying health conditions, are at 
higher risk for severe COVID-19-associated illness and 
death than are younger persons. In the same report, 
COVID-19 cases in the United States, Overall, 31% of 
cases, 45% of hospitalizations, 53% of ICU admissions, 
and 80% of deaths associated with COVID-19 were among 
adults aged ≥65 years with the highest percentage of 
severe outcomes among persons aged ≥85 years.21 People 
<65 years of age have a very small risk of death even in 
pandemic epicenters, and deaths in people <65 years of 
age without any underlying conditions is rare.22 In our study, 
the mortality rate in ICU was higher in those with one or 
more comorbid conditions; the predominant comorbidities 
were hypertension (42.37%) and diabetes (37.28%) 
followed by IHD,COAD,CKD and CVD. No comorbidity was 
found in 27.11% of death. In Italy only 12% of death 
certificates reported direct causality from COVID-19, while 
88% of patients who died had at least one comorbidity.23,24 
In New York state, just over 86% of reported COVID-19 
deaths involved at least one comorbidity, according to the 
state’s department of health. The leading comorbidity, seen 
in 55.4% of all deaths, was hypertension. the rest of the 10 
most common comorbidities in COVID-19 fatalities were 
diabetes (37.3%), hyperlipidemia (18.5%), coronary artery 
disease (12.4%), renal disease (11.0%), dementia (9.1%), 
chronic obstructive pulmonary disease (8.3%), cancer 
(8.1%), atrial fibrillation (7.1%), and heart failure (7.1%).25 

In our study, HTN, DM and COAD patients shows more 
mortality rates than New York City study. Hyperlipidemia 
and Dementia were not included in ours.

Conclusion

The coronavirus disease 2019 (COVID-19) has rapidly 
spread to become a worldwide emergency. Most of the 
patients presented with fever, cough and respiratory distress  
in our setting. The elderly patients and those with one or more 
comorbid conditions reflected poor outcomes. The study 
highlights the importance of early identification of patients at 
risk of progression for optimized utilization of medical 
resource. There are still many facts to be elucidated ,reflecting 
our uncertainty regarding this disease.

Limitations

The first limitation of this study is the relatively small number 
of patients included; vast majority of the patients were either 
treated outside the hospital or were asymptomatic. Secondly, 
all possible comorbidities were not included in the study.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 
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such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.
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At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node
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Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

Range

Mean

Median

Mode

Std. Deviation

Size of the tumour

1.5-6.5 cm

3.317

3.000

2.0

1.2763

Age of the patients

26-78 years

49.23

46.50

40

11.212

Total

Range

Mean

Median

Std. Deviation

Non-SLN

27

5-13

7.07

7.00

4.341

SLN

22

1-5

2.68

2.50

1.249

Number of cases

Number of cases- sentinel lymph node identified

Number of cases -sentinel lymph node was not identified

Sentinel lymph node identification rate

30

23

7

76.66%

Age group

N=30

< 35 years

35-50 years

> 50 years

Total

Pearson Chi-square test(χ²) :3.5

Degree of freedom( df): 2

p-value: 0.17*

SLN identi�cation

Positive         Negative

1(33.3%)       2(66.7%)

14(82.4%)     3(17.6%)

8(80.0%)       2(20.0%)

23(76.7%)     7(23.3%)

Total

3(100.0%)

17(100.0%)

10(100.0%)

30(100.0%)

Body weight

Average

Over weight

Obese

Under weight

Total

Pearson Chi-square test(χ²) :3.21

Degree of freedom( df): 3

p-value: 0.36*

SLN identi�cation

Positive

11(91.7%)

3(60.0%)

5(62.5%)

4(80.0%)

23(76.7%)

Negative

1(8.3%)

2(40.0%)

3(37.5%)

1(20.0%)

7(23.3%)

Total

12(100.0%)

5(100.0%)

8(100.0%)

5(100.0%)

30(100.0%)

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

Beacon Med. J. 2021; Vol-4 (2); 30

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

Site of the tumour
(Dominant)

UOQ(upper outer quadrant)

LOQ(lower outer quadrant)

UIQ(upper inner quadrant)

LIQ(lower inner quadrant)

Central

Total

Pearson Chi-square test(χ²) :9.5

Degree of freedom( df): 4

p-value: 0.048*

SLN identi�cation

Positive

10 (100.0%)

6 (85.7%)

3(60.0%)

1(33.3%)

3(60.0%)

23(76.7%)

Negative

0 (0)

1(14.3%)

2(40.0%)

2(66.7%)

2(40.0%)

7(23.3%)

Total
(n=30)

10(100.0%)

7(100.0%)

5(100.0%)

3(100.0%)

5(100.0%)

30(100.0%)

size of the tumour

< 2 cm

2-4 cm

> 4 cm

Total

Pearson Chi-square test(χ²) : 1.1

Degree of freedom( df): 2

p-value: 0.57*

SLN identi�cation

Positive

6(85.7%)

14(77.8%)

3(60.0%)

23(76.7%)

Negative

1(14.3%)

4(22.2%)

2(40.0%)

7(23.3%)

Total
(n=30)

7(100.0%)

18(100.0%)

5(100.0%)

30(100.0%)

Lymph node status

N0(no node metastasis)

N1(0-3 node metastasis)

N2(4-9 lymph node metastasis)

N3:(>10lymphnode metastasis)

Pearson Chi-square test(χ²) : 0.95

Degree of freedom( df): 3

p-value: 0.813*

SLN identi�cation

Positive

10(76.9%)

7(77.8%)

5(83.3%)

1(50.0%)

Negative

3(23.1%)

2(22.2%)

1(16.7%)

1(50.0%)

Total
(n=30)

13(100.0%)

9(100.0%)

6(100.0%)

2(100.0%)

Types

Infiltrating Ductal Ca

Infiltrating Lobular Ca

Total

Pearson Chi-square test(χ²) :0 .662

Degree of freedom( df): 1

p-value: 0.582*

SLN identi�cation

Positive

21

75.0%

91.3%

2

100.0%

8.7%

23

76.7%

100.0%

Negative

7

25.0%

100.0%

0

.0%

.0%

7

23.3%

100.0%

Total
(n=30)

28

100.0%

93.3%

2

100.0%

6.7%

30

100.0%

100.0%

Grade

Grade I(well differentiated)

Grade II(moderately differentiated)

Grade III(poorly differentiated)

Total

Pearson Chi-square test(χ²) : 2.122

SLN identi�cation

Positive

1(100.0%)

18(81.8%)

4(57.1%)

23(76.7%)

Negative

0(0%)

4(18.2%)

3(42.9%)

7(23.3%)

Total

1(100.0%)

22(100.0%)

  7(100.0%)

30(100.0%)

Degree of freedom( df): 2

p-value: 0.346*



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 

38. Somasundaram SK,Chicken DW, Keshtgar MRS.Detection of the sentinel 
lymph nodein breast cancer. British Medical Bulletin 2007; 84: 117–131.

39. Gosselin C. La biopsie des ganglions sentinelles dans le cadre du 
traitement du cancer du sein: aspects techniques.  [Sentinel lymph node 
biopsy in breast cancer management: technical aspects] Montreal: 
Agence d'evaluation des   technologies et des modes d'intervention en 
sante (AETMIS). ETMIS 5(10). 2009.

40. Mathelin C, Croce S, Brasse D, Gairard B, Gharbi M, Andriamisandratosa 
N .Methylene Blue Dye, an Accurate Dye for Sentinel  Lymph Node 
Identification in Early Breast Cancer . ANTICANCER RESEARCH 2009; 29: 
4119-4126.

41. Degnim AC, Griffith KA, Sabel MS, Hayes DF,Cimmino VM, Diehl KM, et al. 
Clinicopathologic Features of Metastasis in  Nonsentinel Lymph Nodes of 
Breast Carcinoma  Patients. A Metaanalysis. CANCER December 2003 ; 
98 (11 ): 2307- 2315.

42. Deo S, Samaiya A, Asthana S, Shukla  NK, Jain P, Anand M, Kumar R. 
Sentinel Lymph Node Biopsy Assessment Using Intraoperative Imprint 
Cytology in Breast Cancer Patients: Results of a Validation Study. Asian 
Journal of Surgery October 2004; 27(4): 294–298.

43. Jaka RC, Zaveri SS,Somashekhar SP ,Sureshchandra , ParameswaranRV. 
Value of frozen section and primary tumour factors in determining sentinel 
lymph node spread in early breast carcinoma . Indian J Surg    Oncol 2010; 
1(1):27–36.

44. Layfield DM, Agrawal A, Roche H,  Cutress RI.Intraoperative assessment 
of sentinel lymph nodes in breastcancer. British Journal of Surgery 2011; 
98: 4–17.

45. Julian TB,  Blumencranz P, Deck K, Whitworth P, . Berry DA,  Berry SM. 
Novel Intraoperative Molecular Test for Sentinel Lymph  Node Metastases 
in Patients With Early-Stage Breast Cancer.J Clin Oncol 2008; 
26:3338-3345.

46. Canavese G, Bruzzi P, Catturich A, Vecchio C, Tomei D, Carli F, et al. 
Intra-operative evaluation of the sentinel lymph node for T1-N0 breast 
cancer patients: always or never? A risk/benefit and cost/benefit analysis, 
European Journal of Surgical Oncology (2010).

47. Tanis PJ , Nieweg OE , Olmos RAV ,  Kroon BB. Anatomy and Physiology of 
Lymphatic Drainage of  the Breast from the Perspective of Sentinel  Node 
Biopsy. J Am Coll Surg March 2001; 192 ( 3 ) : 399- 409.

48. Parmar V, Badwe  R, Mittra I, Chinoy R, Hawaldar R. Sentinel node biopsy 
in operable breast cancer. Indian Journal of Surgery  July-Aug, 2003: 65(4) 
361-365.

49. Kim T, Giuliano AE, Lyman GH .Lymphatic mapping and sentinel lymph 
node biopsyin early-stage breast carcinoma: a metaanalysis. Cancer 
January 2006; 106 ( 1): 4–16. 

25. Mansel RE ,  Fallowfeld L , Kissin M,  Goyal A , Newcombe RG ,DixonJM,et 
al. Randomized Multicenter Trial of Sentinel Node Biopsy Versus Standard 
Axillary Treatment in Operable Breast Cancer:The ALMANAC Trial. Journal 
of the National Cancer Institute May 2006: 98 ( 9) : 599-609.

26. http://www.nice.org.uk/CG80/ Early and locally advanced breast cancer: 
Diagnosis and treatment.

27. Gurleyik G, Aker F, Aktekin A, Saglam A.Tumour Characteristics Influencing 
Non-Sentinel Lymph Node Involvement in Clinically Node Negative 
Patients with Breast Cancer. Journal of Breast Cancer June 2011; 14(2) : 
124-128.

28. Munshi A,  Gupta S,  Anderson B, Yarnold J, Parmar V, Jalali R, et al.. 
Guidelines for locoregional therapy in primary breast cancer in developing 
countries: The results of an expert panel at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) Conference. Indian J 
Med Paediatr Oncol. 2012 Apr-Jun; 33(2): 112–122. 

29. Golshan M, Nakhlis F. Can Methylene Blue Only Be Used in Sentinel Lymph 
Node Biopsy for Breast Cancer? The Breast Journal September 2006; 
12(5):428-430.

30. Blessing WD, Stolier AJ, Teng SC, Bolton JS, Fuhrman GM. A comparison 
of methylene blue and lymphazurin in breast cancer sentinel node 
mapping. The American Journal of Surgery October 2002; 184(4):341-345.

31. Simmons R,  Thevarajah S , Brennan  MBRN, Christos P, Osborne M. 
Methylene Blue Dye as an Alternative to Isosulfan Blue Dye for Sentinel 
Lymph Node Localization. Annals of Surgical Oncology April 2003;10(3) 
:242-247 .

32. Chagpar AB, Martin RC,Scoggins CR, Carlson DJ,  Laidley AL, El-Eid SE, 
et al. Factors predicting failure to identify a sentinel lymph node in breast 
cancer.SurgeryJuly 2005 ;138(1): 56–63. 

33. Goyal A,Newcombe RG, Chhabra A, Mansel  RE.  Factors affecting failed 
localisation and false-negative rates of sentinel node biopsy in breast 
cancer – results of the ALMANAC validation phase. Breast Cancer 
Research and Treatment September 2006 ;99(2) :203-208.

34. Derossis AM, Fey JV, Cody III HS,Borgen PI . Obesity influences outcome 
of sentinel lymph node biopsy in early-stage breast cancer. Journal of the 
American College of Surgeons December 2003;197(6):896–901.

35. Cox CE, Salud CJ, Cantor A, Bass SS, Peltz  ES,  Ebert MD, et al. Learning 
curves for breast cancer sentinel lymph node mapping based on surgical 
volume analysis. Journal of the American College of Surgeons December 
2001; 193(6): 593-600.

36. ADASP Recommendations for Processing and  Reporting of Lymph Node 
Specimens Submitted for Evaluation of Metastatic Disease. The United 
States and Canadian Academy ofPathology,Inc.14(6):629,2001

37. Somashekhar SP, Shabber SZ, Venkatesh KU , Venkatachala K, 
Parameshwaran , Thirumalai MMV.Sentinel lymphnode biopsy in early 
breast cancer usingmethylene blue dye and radioactive sulphur colloid – a 
single institution Indian experience. Indian J. Surg. (May–June 2008) 
70:111–119.

5

100.0%

16.7%

25

100.0%

83.3%

30

100.0%

100.0%

Negative

2

40.0%

28.6%

5

20.0%

71.4%

7

23.3%

100.0%

Positive

3

60.0%

13.0%

20

80.0%

87.0%

23

76.7%

100.0%

Count

% within Margin of the tumour

% within SLN identification

Count

% within Margin of the tumour

% within SLN identification

Count

% within Margin of the tumour

% within SLN identification

Involved

Free

Margin of the
tumour

Total

 Pearson Chi-square test(χ²) : 0.932

 Degree of freedom( df): 1

p-value: 0.329*

SLN identification
Total

Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.
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Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

Standard test (Histo-pathology of ALND)
  Metastasis 

Negative 
Metastasis  
Positive 

 

Index test 
SLNB 
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SLNB 
Outcome 
Negative 

True 
negative 
   12 

False Negative  
      1 

Negative Predictive 
Value (NPV)= 
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       0 
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 Negative 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

Table 3: Tumor location and size measured by CT and 
MRI of the study patients (n=53)

Preoperative CT or MRI imaging was used to evaluate the 
location of each tumor. A total of 34 tumors were located in 
the Poststyloid, prestyloid space cases were located 
14(26.19%) and 5(9.52%) in the pre-and poststyloid. The size 
of each tumor was measured with CT or MRI imaging. The 
most frequent range for tumor size was 3.0-4.0 cm (24 cases; 
45.24%) followed by 4.0-5.0 cm (20 cases; 38.10%).

Table 4: Final pathological diagnosis

 

 

 

 

 

Regarding pathological diagnosis, it was observed that 
majority 32(59.52%) was found schwannoma, followed by 
15(28.57%) were pleomorphic adenoma, 3(4.76%) were 
Paraganglioma.

Table 5: Post operative complication of the study patient 
(n=53)

 

 

 

 

First bite syndrome 9 (16.98 %) , Lower lip palsy 6 ( 11.32) , 
Horner syndrome 11 (20.75%) and Tongue palsy 10 (18.87 
%) were common post operative complications.

Discussion

In this study observed that the common age group was found 
41-60 which (58.49%) minimum age was 23 and maximum 
age was 67 years . The mean age was 48.67(+15.72) years. 
Majority of the patients in our series were in the 3rd decade of 
life and a few about 50-years-of-age. Other studies in 
literature also have reported maximum incidence of 
parapharyngeal tumors in the age group of 40 years to 47 
years.7 The mean age of patients treated for PPS tumors 
ranges from 53 to 42 years; however, some authors include 
patients under 18 years of age in the analysis. Their 
population mean age was 52 years.8,9

In current study showed that female was predominate 56.6% 
and male was 43.4%. Rzepakowska et al.3 reported there 
were 46 (67.6%) women and 22 (32.4%) men with a mean 
age of 52.2 years (age range 33-92 years).

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass (26.42%), Feeling 
foreign body in the throat 7(13.21), hoarseness (9.43%) and 
pharyngeal pain (5.66%) and abnormal sensation of the 
pharynx (7.55%). Tjichi K and Murakami10 study reported 
that the most common symptoms of neurogenic tumors were 
a neck mass (37.5%),hoarseness (12.5%) and pharyngeal 
pain (12.5%).10 The most common symptoms of salivary 
gland tumors were the presence of a mass on the neck 
(30.8%) and abnormal sensation of the pharynx (15.4%).The 
most frequent symptom in the cohort of the present study was 
a neck mass,followed by pharyngeal mass; this is 
comparable with other studies.11 Dysphasia and pain have 
also been reported to be common symptoms.11,12 
Rzepakowska et al.13 studied in 2018, Reported a feeling of 
an obstacle in the pharynx, hoarseness, speech disorders, 
tongue numbness and nasal congestion. Rzepakowska et 
al.3 studied in 2020 symptoms on admission were present in 
43 (63.2%) patients. Most of them had foreign body 
sensations in the throat (35/68), difficulty swallowing (33/68), 
a neck mass (29/68) or symptoms of Eustachian tube 
dysfunction (15/68). Thirty-two percent of patients (22/68) 
were asymptomatic and were diagnosed incidentally.

This study showed that preoperative CT or MRI imaging was 
used to evaluate the location of each tumor. A total of 34 
tumors were located in the poststyloid, prestyloid space 
cases were located 14(26.19%) and 5(9.52%) in the pre-and 
poststyloid. The size of each tumor was measured with CT or 
MRI imaging. The most frequent range for tumor size was 
3.0-4,0 cm (24cases; 45.24%) followed by 4.0-5.0 cm (20 
cases; 38.10%). Gupta et al1 reported that the average size of 
parapharyngeal space tumor was 6 cm + 3 cm. This was 
similar to most studies which reported average diameter of 5 
cm.14 Few of our patients presented with tumors of massive 
size (10 cm x 12 cm). In Rzepakowska et al.3 study, the 
majority of tumors (39, 57.4%) were located in the prestyloid 
space. There were 11 (16.2%) postyloid tumors and the same 
number of tumors involving both localizations. They identified 
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Introduction

Parapharyngeal tumors are uncommon and a challenge to 
the surgeon as they are large and intimately related to 
carotids and lower cranial nerves at the time of presentation.1

Parapharyngeal space is a triangular fat-filled compartment 
of the suprahyoid neck, lateral to the pharynx. It is described 
as an inverted pyramid with the floor of the pyramid at the 
skull base and the apex at the level of the greater cornu of the 
hyoid bone.2 Parapharyngeal tumors are rare pathologies 
that comprise approximately 0.5% of all head and neck 
tumors.3 Eighty percent-of them are benign, and 20% are 
malignant. The most common lesions arise from the salivary. 
glands, followed by neurogenic tumors.4

Patients often present with locally advanced tumors which 
are intimately associated with important neurovascular 
structures like carotids, vagus & hypoglossal nerves. These 
tumors can extend higher into masticator space and can be 
intimately associated with facial nerve and skull base. They 
can compress the airway and present with stridor. Some of 
them can secrete vasoactive amines and can be part of a 

Clinical Presentations, Postoperative Complication and
 Histologies of Parapharyngeal Tumors in Tertiary Care Hospital
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ABSTRACT

Background: Parapharyngeal tumors challenge to the surgeon as they are large and 
intimately related to carotids and lower cranial nerves at the time of presentation,

Objective: To find the clinical presentations and histologies of parapharyngeal tumors after 
surgery in tertiary level hospital

Method: The present, retrospective study included 53 patients who underwent surgery for 
primary parapharyngeal tumors between January 2018 and December 2019 in Department 
of ENT Shaheed Tajuddin Ahmed Medical College. Informed consent was obtained from the 
patients prior to their inclusion in the study. In regard to histologic type, there were 33 cases 
of neurogenic and 20 of salivary gland origin tumors.

Result: The most common symptoms of neurogenic tumors were a neck mass 14 
(26.42%),Feeling foreign body in the throat 7(13.21%), hoarseness 5 (9.43%) and 
pharyngeal pain 3 (5.66%) and abnormal sensation of the pharynx 4 (7.55%). Majority 32 
(59.52%) were found schwannoma, followed by 15 (28.57%) were pleomorphic adenoma, 
03 (4.76%) were Paraganglioma. First bite syndrome, Lower lip palsy, Horner syndrome 
and Tongue palsy were common post operative complications.

Conclusion: Majority pathological diagnosis was found schwannoma, first bite syndrome, 
lower lip palsy, homer syndrome and tongue palsy were common post operative 
complications. Neck mass and feeling of foreign body in the throat are the common 
presentation.

Key word: Parapharyngeal tumors; Surgical approach; Schwannoma: Salivary tumors; 
Cranial nerve palsy

that neurogenic tumors were more likely to be located in the 
poststyloid area than other types of tumors. The concealed 
location of PPS tumors and their slow growth contribute to the 
rather large volume at diagnosis.In Rzepakowska et al.13 
study, only 25% of the tumors were smaller than 4 cm, and 
tumors larger than 5 cm accounted for 33.8%. Most authors 
present only the measures for the largest tumors in their 
series but do not analyze the cumulative influence of tumor 
size on the outcomes; for example, Sun et al. found that the 
longest mean diameter of PPS tumors was 5.6 cm, Changet 
al. reported a largest tumor size of 6.8 cm among their 51 
cases, and Presutti et al. described an 8 cm diameter as the 
largest.15,16

In present study regarding pathological diagnosis, it was 
observed that majority 32(59.52%) was found schwannoma, 
followed by 15(28.57%) were pleomorphic adenoma, 
03(4.76%) were paraganglioma. In the Ijichi and Murakami 
study, >50% of the cases were schwannoma. The most 
frequent origin nerves of the schwannomas were the 
sympathetic and vagus nerves. Liu efal10 corroborated this 
observation, reporting that the sympathetic and vagus nerves 
were the most common nerves of origin in head and neck 
schwannomas.17 A study by Tryggvason et al18 revealed that 
schwannomas arise in nerves with a sensory component and 
are associated with sensory ganglia. In addition, it was 
reported that the majority of sympathetic chain schwannomas 
are associated with the superior cervical ganglion.18

In this study showed that first bite syndrome, Lower lip palsy, 
Homer syndrome and Tongue palsy were‘common post 
operative complications. In the Ijichi and Murakami study, 
FNMB palsy typically occurred following surgery to remove 
tumors of salivary origin, as the surgery was performed close 
to the mandible. The second most common complication in 
these previous studies was the presentation of FBS. FBS 
also occurred in the present study, following prestyloid tumor 
surgery.10

Conclusion

Majority pathological diagnosis was found schwannoma, first 
bite syndrome, lower lip palsy, homer syndrome and tongue 
palsy were common post operative complications.
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syndrome involving multiple sites. Some of these tumors may 
be associated with cranial nerve palsies at the time of 
presentation.5 Surgery of these locally advanced tumors is 
challenging and requires expertise and experienced surgeon 
and  anesthesiologist.6 Though the outcome of treatment of 
benign parapharyngeal tumors is good with regard to 
survival, serious complications and morbidity can result due 
to treatment.

Method

The present, retrospective study included 53 patients who 
underwent surgery for primary parapharyngeal tumors 
between January 2018 and December 2019 in Department of 
ENT Shaheed Tajuddin Ahmed Medical College. Informed 
consent was obtained from the patients prior to their inclusion 
in the study. In regard to histologic type, there were 33 cases 
of neuro-genic and 20 of salivary gland origin tumors. The 
following data were evaluated: Preoperative symptoms, 
histological type, surgical approach and complications 
Patients were evaluated following a laboratory examination. 
Enhanced CT and MRI scans were used to confirm the 
location and size of the tumor as a preoperative diagnosis. In 
particular, the following aspects were evaluated: Tumor 
shape and the tumor margin, the association of the tumor 
location with major vasculature, surrounding tissue and the 
deep lobe of the parotid gland (DLPG), & whether the tumor 
localization was pre-or poststyloid. Preoperative imaging was 
also used to estimate the origin of the tumor, the extent of 
malignancy and tumor vascularity. For the examination of the 
histology of the tumor, fine needle aspiration cytology (FNAC) 
was performed in the majority of cases. Fine needle 
aspiration biopsy (FNAB) or incisional biopsy was required in 
certain cases when the histological results were unclear and 
there was a suspicion of malignancy. In the case of 
malignancy, additional imaging examination was performed 
to find out the selection of a treatment plan. Where tumors 
exhibited the possibility of paraganglioma, angiography or 
CT-angiography was performed to evaluate the vasculature 
associated with the carotid artery. All patients enrolled in the 
study underwent surgical treatment.The plan for the surgical 
approach was selected according to the tumor location, 
histological findings, the relationship to anatomical structures 
and the suspicion of malignancy. The approach of wide 
resection and reconstruction was selected in cases where 
malignancy was confirmed.

Results

Table 1: Age distribution of the study population (n=53)

 

 

The mean age group was 48.67 minimum age was 23 and 
maximum age was 67 years .

 
   
 

 
 

Figure I: Sex distribution of the study population
Female was predominate 56.6% and male was 43.4%.

 

 

 
  
          

 

Figure II: Distribution of patients according to
tumor origin (n=42)

According to tumor origin Neurogenic tumor was 62.3% and 
salivery gland tumor was 37.7%

Table 2: Incidence of preoperative symptoms in 
parapharyngeal tumors (N=53)

 

 

 

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass 14(26.42%), Feeling 
foreign body in the throat 7 (13.21), hoarseness 5 (9.43%) 
and pharyngeal pain 3 (5.66%) and abnormal sensation of 
the pharynx 4 (7.55%).

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 
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Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

Table 3: Tumor location and size measured by CT and 
MRI of the study patients (n=53)

Preoperative CT or MRI imaging was used to evaluate the 
location of each tumor. A total of 34 tumors were located in 
the Poststyloid, prestyloid space cases were located 
14(26.19%) and 5(9.52%) in the pre-and poststyloid. The size 
of each tumor was measured with CT or MRI imaging. The 
most frequent range for tumor size was 3.0-4.0 cm (24 cases; 
45.24%) followed by 4.0-5.0 cm (20 cases; 38.10%).

Table 4: Final pathological diagnosis

 

 

 

 

 

Regarding pathological diagnosis, it was observed that 
majority 32(59.52%) was found schwannoma, followed by 
15(28.57%) were pleomorphic adenoma, 3(4.76%) were 
Paraganglioma.

Table 5: Post operative complication of the study patient 
(n=53)

 

 

 

 

First bite syndrome 9 (16.98 %) , Lower lip palsy 6 ( 11.32) , 
Horner syndrome 11 (20.75%) and Tongue palsy 10 (18.87 
%) were common post operative complications.

Discussion

In this study observed that the common age group was found 
41-60 which (58.49%) minimum age was 23 and maximum 
age was 67 years . The mean age was 48.67(+15.72) years. 
Majority of the patients in our series were in the 3rd decade of 
life and a few about 50-years-of-age. Other studies in 
literature also have reported maximum incidence of 
parapharyngeal tumors in the age group of 40 years to 47 
years.7 The mean age of patients treated for PPS tumors 
ranges from 53 to 42 years; however, some authors include 
patients under 18 years of age in the analysis. Their 
population mean age was 52 years.8,9

In current study showed that female was predominate 56.6% 
and male was 43.4%. Rzepakowska et al.3 reported there 
were 46 (67.6%) women and 22 (32.4%) men with a mean 
age of 52.2 years (age range 33-92 years).

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass (26.42%), Feeling 
foreign body in the throat 7(13.21), hoarseness (9.43%) and 
pharyngeal pain (5.66%) and abnormal sensation of the 
pharynx (7.55%). Tjichi K and Murakami10 study reported 
that the most common symptoms of neurogenic tumors were 
a neck mass (37.5%),hoarseness (12.5%) and pharyngeal 
pain (12.5%).10 The most common symptoms of salivary 
gland tumors were the presence of a mass on the neck 
(30.8%) and abnormal sensation of the pharynx (15.4%).The 
most frequent symptom in the cohort of the present study was 
a neck mass,followed by pharyngeal mass; this is 
comparable with other studies.11 Dysphasia and pain have 
also been reported to be common symptoms.11,12 
Rzepakowska et al.13 studied in 2018, Reported a feeling of 
an obstacle in the pharynx, hoarseness, speech disorders, 
tongue numbness and nasal congestion. Rzepakowska et 
al.3 studied in 2020 symptoms on admission were present in 
43 (63.2%) patients. Most of them had foreign body 
sensations in the throat (35/68), difficulty swallowing (33/68), 
a neck mass (29/68) or symptoms of Eustachian tube 
dysfunction (15/68). Thirty-two percent of patients (22/68) 
were asymptomatic and were diagnosed incidentally.

This study showed that preoperative CT or MRI imaging was 
used to evaluate the location of each tumor. A total of 34 
tumors were located in the poststyloid, prestyloid space 
cases were located 14(26.19%) and 5(9.52%) in the pre-and 
poststyloid. The size of each tumor was measured with CT or 
MRI imaging. The most frequent range for tumor size was 
3.0-4,0 cm (24cases; 45.24%) followed by 4.0-5.0 cm (20 
cases; 38.10%). Gupta et al1 reported that the average size of 
parapharyngeal space tumor was 6 cm + 3 cm. This was 
similar to most studies which reported average diameter of 5 
cm.14 Few of our patients presented with tumors of massive 
size (10 cm x 12 cm). In Rzepakowska et al.3 study, the 
majority of tumors (39, 57.4%) were located in the prestyloid 
space. There were 11 (16.2%) postyloid tumors and the same 
number of tumors involving both localizations. They identified 

Introduction

Parapharyngeal tumors are uncommon and a challenge to 
the surgeon as they are large and intimately related to 
carotids and lower cranial nerves at the time of presentation.1

Parapharyngeal space is a triangular fat-filled compartment 
of the suprahyoid neck, lateral to the pharynx. It is described 
as an inverted pyramid with the floor of the pyramid at the 
skull base and the apex at the level of the greater cornu of the 
hyoid bone.2 Parapharyngeal tumors are rare pathologies 
that comprise approximately 0.5% of all head and neck 
tumors.3 Eighty percent-of them are benign, and 20% are 
malignant. The most common lesions arise from the salivary. 
glands, followed by neurogenic tumors.4

Patients often present with locally advanced tumors which 
are intimately associated with important neurovascular 
structures like carotids, vagus & hypoglossal nerves. These 
tumors can extend higher into masticator space and can be 
intimately associated with facial nerve and skull base. They 
can compress the airway and present with stridor. Some of 
them can secrete vasoactive amines and can be part of a 

that neurogenic tumors were more likely to be located in the 
poststyloid area than other types of tumors. The concealed 
location of PPS tumors and their slow growth contribute to the 
rather large volume at diagnosis.In Rzepakowska et al.13 
study, only 25% of the tumors were smaller than 4 cm, and 
tumors larger than 5 cm accounted for 33.8%. Most authors 
present only the measures for the largest tumors in their 
series but do not analyze the cumulative influence of tumor 
size on the outcomes; for example, Sun et al. found that the 
longest mean diameter of PPS tumors was 5.6 cm, Changet 
al. reported a largest tumor size of 6.8 cm among their 51 
cases, and Presutti et al. described an 8 cm diameter as the 
largest.15,16

In present study regarding pathological diagnosis, it was 
observed that majority 32(59.52%) was found schwannoma, 
followed by 15(28.57%) were pleomorphic adenoma, 
03(4.76%) were paraganglioma. In the Ijichi and Murakami 
study, >50% of the cases were schwannoma. The most 
frequent origin nerves of the schwannomas were the 
sympathetic and vagus nerves. Liu efal10 corroborated this 
observation, reporting that the sympathetic and vagus nerves 
were the most common nerves of origin in head and neck 
schwannomas.17 A study by Tryggvason et al18 revealed that 
schwannomas arise in nerves with a sensory component and 
are associated with sensory ganglia. In addition, it was 
reported that the majority of sympathetic chain schwannomas 
are associated with the superior cervical ganglion.18

In this study showed that first bite syndrome, Lower lip palsy, 
Homer syndrome and Tongue palsy were‘common post 
operative complications. In the Ijichi and Murakami study, 
FNMB palsy typically occurred following surgery to remove 
tumors of salivary origin, as the surgery was performed close 
to the mandible. The second most common complication in 
these previous studies was the presentation of FBS. FBS 
also occurred in the present study, following prestyloid tumor 
surgery.10

Conclusion

Majority pathological diagnosis was found schwannoma, first 
bite syndrome, lower lip palsy, homer syndrome and tongue 
palsy were common post operative complications.

Reference

01. Gupta A, Azeem Mohiyuddin SM, Sagayaraj A and Prasad 
CSBR. Outcome of Treatment in Locally Advanced 
Parapharyngeal Tumors .Remedy Publications LLC. 2020;5:1-5.

02. Van Hees T, Van Weert S, Witte B, René Leemans C. Tumors of 
the parapharyngeal space: the VU University Medical Center 
experience over a 20-year period. European Archives of 
Oto-Rhino-Laryngology. 2018;275:967-972

03. Rzepakowska A, Osuch-Wojcikiewicz E, Zurek M, Durmaj A, 
Niemczyk K. Tumor, host and surgery related factors 
predisposing to cranial nerve deficits after surgical treatment 
ofparapharyngeal space tumors.European Archives of 
Oto-Rhino-Laryngology. 2020;1-9.

04. Basaran B, Polat B, Unsaler S, Ulusan M, Aslan I, Hafiz G. 
Parapharyngeal space tumours:the efficiency of a transcervical 
approach without mandibulotomy through review of 44 cases. 
Acta Otorhinolaryngol Ital.2014; 34(5):310-316

05. Cohen SM, Burkey BB, Netterville JL. Surgical management of 
parapharyngeal space masses. Head Neck. 2005;27 :669-75.

06. Sun F, Yan Y, Wei D, Li W, Cao S, Liu D, et al. Surgical 
management of primary parapharyngeal space tumors in 103 
patients at a single institution. Acta Otolaryngol. 2018; 138 
:85-89.

07. Kuet ML, Kasbekar AV, Masterson L, Jani P. Management of 
tumors arising from the parapharyngeal space: A systematic 
review of 1,293 cases reported over 25 years.Laryngoscope. 
2015;125 :1372-81.

08. Chen H, Sun G, Tang E, Hu Q. Surgical treatment of primary 
parapharyngeal space tumors: a single-institution review of 28 
cases. J Oral Maxillofac Surg.2019; 77 :1520.e1-1520.e16

09. Sun F, Yan Y, Wei D, Li W, Cao S, Liu D, Li G, Pan X, Lei D (2018) 
Surgical management of primary parapharyngeal space tumors 
in 103 patients at a single institution .Indian J Otolaryngol Head 
Neck Surg. 2018;70 : 531–537.

10. Ijichi K and Murakami S$. Surgical treatment of parapharyngeal 
space tumors: A report of 29 cases. Oncology Letters. 2017; 14 
: 3249-3254.

11. Papadogeorgakis N, Petsinis V, Goutzanis L, Kostakis G and 
Alexandridis C: Parapharyngeal space tumors: Surgical 
approaches in a series of 13 cases. International Journal of Oral 
and Maxillofacial Surgery. 2010; 39 :243-250.

12. Dimitrijevic MV, Jesic SD, Mikic AA, Arsovic NA and Tomanovic 
NR: Parapharyngeal space tumors; 61 case reviews. Int J Oral 
Maxillofac Surg.2010; 39: 983-989.

13. Rzepakowska A, Ostich-Wojcikiewiez E, Durmaj A, Krupa Z, 
Niemezyk K. Surgical treatment results of parapharyngeal 
space tumors: a report of 22 cases. Polish Journal of 
Otolaryngology.2018; 72 : 9-16.

14. Cohen SM, Burkey BB, Netterville JL. Surgical management of 
parapharyngeal space masses. Head Neck. 2005;27 :669-75.

15. Chang SS, Goldenberg D, Koch WM (2012) Transcervical 
approach to benign parapharyngeal space tumors, Ann Otol 
Rhinol Laryngol.2012; 121:620-624.

16. Presutti L, Molteni G, Malvé L, Marchioni D, Ghidini A, Tassi S, 
Chiarini L, Alicandri- Ciufelli M . Parapharyngeal space tumors 
without mandibulotomy: our experience.European Archives of 
Oto-Rhino-Laryngology. 2012; 269:265-273.

17. Liu HL, Yu SY, Li GK and Wei WI: Extracranial head and neck 
Schwannomas: A study of the nerve of origin. European 
Archives of Oto-Rhino-Laryngology. 2011; 268 : 1343-1347.

18. Tryggvason G; Bamett A, Kim J, Soken H, Maley J and Hansen 
MR: Radiographic association of schwannomas with sensory 
ganglia. Otol Neurotol 2012; 33: 1276-1282.

Beacon Med. J. 2021; Vol-4 (2); 37

syndrome involving multiple sites. Some of these tumors may 
be associated with cranial nerve palsies at the time of 
presentation.5 Surgery of these locally advanced tumors is 
challenging and requires expertise and experienced surgeon 
and  anesthesiologist.6 Though the outcome of treatment of 
benign parapharyngeal tumors is good with regard to 
survival, serious complications and morbidity can result due 
to treatment.

Method

The present, retrospective study included 53 patients who 
underwent surgery for primary parapharyngeal tumors 
between January 2018 and December 2019 in Department of 
ENT Shaheed Tajuddin Ahmed Medical College. Informed 
consent was obtained from the patients prior to their inclusion 
in the study. In regard to histologic type, there were 33 cases 
of neuro-genic and 20 of salivary gland origin tumors. The 
following data were evaluated: Preoperative symptoms, 
histological type, surgical approach and complications 
Patients were evaluated following a laboratory examination. 
Enhanced CT and MRI scans were used to confirm the 
location and size of the tumor as a preoperative diagnosis. In 
particular, the following aspects were evaluated: Tumor 
shape and the tumor margin, the association of the tumor 
location with major vasculature, surrounding tissue and the 
deep lobe of the parotid gland (DLPG), & whether the tumor 
localization was pre-or poststyloid. Preoperative imaging was 
also used to estimate the origin of the tumor, the extent of 
malignancy and tumor vascularity. For the examination of the 
histology of the tumor, fine needle aspiration cytology (FNAC) 
was performed in the majority of cases. Fine needle 
aspiration biopsy (FNAB) or incisional biopsy was required in 
certain cases when the histological results were unclear and 
there was a suspicion of malignancy. In the case of 
malignancy, additional imaging examination was performed 
to find out the selection of a treatment plan. Where tumors 
exhibited the possibility of paraganglioma, angiography or 
CT-angiography was performed to evaluate the vasculature 
associated with the carotid artery. All patients enrolled in the 
study underwent surgical treatment.The plan for the surgical 
approach was selected according to the tumor location, 
histological findings, the relationship to anatomical structures 
and the suspicion of malignancy. The approach of wide 
resection and reconstruction was selected in cases where 
malignancy was confirmed.

Results

Table 1: Age distribution of the study population (n=53)

 

 

The mean age group was 48.67 minimum age was 23 and 
maximum age was 67 years .

 
   
 

 
 

Figure I: Sex distribution of the study population
Female was predominate 56.6% and male was 43.4%.

 

 

 
  
          

 

Figure II: Distribution of patients according to
tumor origin (n=42)

According to tumor origin Neurogenic tumor was 62.3% and 
salivery gland tumor was 37.7%

Table 2: Incidence of preoperative symptoms in 
parapharyngeal tumors (N=53)

 

 

 

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass 14(26.42%), Feeling 
foreign body in the throat 7 (13.21), hoarseness 5 (9.43%) 
and pharyngeal pain 3 (5.66%) and abnormal sensation of 
the pharynx 4 (7.55%).

Age in years

20-30 yrs

31-40 yrs

41-50 yrs

51-60 yrs

>60 yrs

Mean±SD=48.67±15.72

Percentage

11.32

20.75

35.85

22.64

9.43

100

Number

6

11

19

12

5

53

Symptoms

Neck mass

Feeling foreign body in the throat

Hoarseness

Abnormal sensation of the pharynx

Pharyngeal pain

Pharyngeal mass

Tongue palsy

No symptoms

Total

Percentage

26.42

13.21

9.43

7.55

5.66

5.66

1.89

30.19

100

Number

14

7

5

4

3

3

1

16

53

62.3%37.7%

Neurogenic Tumors Salivery Gland Tumors

43.3%56.60%

Female Male

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.

Reference
01. Purushotham  AD, Upponi S, Klevesath MB ,  Bobrow L,  Millar K , Myle JP, 

et al. Morbidity After Sentinel Lymph Node Biopsy in  Primary Breast 
Cancer: Results From a Randomized  Controlled Trial. J Clin Onco  July 
2005 ; 23 (19) :4312-4321.

02. Newman EA, Newman LA. Lymphatic Mapping Techniquesand Sentinel 
Lymph Node Biopsy in Breast Cancer.Surg Clin N Am 2007 ;  87 :353–364.

03. Alberta Provincial Breast Tumour Team.  CLINICAL PRACTICE GUIDELINE 
BR-004 . SENTINEL LYMPH NODE BIOPSY  AND AXILLARY NODE 
DISSECTION   IN EARLY STAGE BREAST CANCER. December, 2011. 

04. Sentinel Lymph  Node Biopsy in  Breast Cancer. MSAC reference 1065  
Assessment Report, March 2005.

05. Namwongprom S, Boonyaprapa S, Ekmahachai M, Vilasdechanon N, 
Somwangprasert A, Sumitsawan S, et al. Breast lymphoscintigraphy for 
sentinel node identification in breast cancers with clinically-negative 
axillary nodes. Singapore Med J 2005; 46(12) : 688-692. 

06. Noguchi M. Sentinel lymph node biopsy and breast cancer. British Journal 
of Surgery 2002; 89 : 21-34.

this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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Table 3: Tumor location and size measured by CT and 
MRI of the study patients (n=53)

Preoperative CT or MRI imaging was used to evaluate the 
location of each tumor. A total of 34 tumors were located in 
the Poststyloid, prestyloid space cases were located 
14(26.19%) and 5(9.52%) in the pre-and poststyloid. The size 
of each tumor was measured with CT or MRI imaging. The 
most frequent range for tumor size was 3.0-4.0 cm (24 cases; 
45.24%) followed by 4.0-5.0 cm (20 cases; 38.10%).

Table 4: Final pathological diagnosis

 

 

 

 

 

Regarding pathological diagnosis, it was observed that 
majority 32(59.52%) was found schwannoma, followed by 
15(28.57%) were pleomorphic adenoma, 3(4.76%) were 
Paraganglioma.

Table 5: Post operative complication of the study patient 
(n=53)

 

 

 

 

First bite syndrome 9 (16.98 %) , Lower lip palsy 6 ( 11.32) , 
Horner syndrome 11 (20.75%) and Tongue palsy 10 (18.87 
%) were common post operative complications.

Discussion

In this study observed that the common age group was found 
41-60 which (58.49%) minimum age was 23 and maximum 
age was 67 years . The mean age was 48.67(+15.72) years. 
Majority of the patients in our series were in the 3rd decade of 
life and a few about 50-years-of-age. Other studies in 
literature also have reported maximum incidence of 
parapharyngeal tumors in the age group of 40 years to 47 
years.7 The mean age of patients treated for PPS tumors 
ranges from 53 to 42 years; however, some authors include 
patients under 18 years of age in the analysis. Their 
population mean age was 52 years.8,9

In current study showed that female was predominate 56.6% 
and male was 43.4%. Rzepakowska et al.3 reported there 
were 46 (67.6%) women and 22 (32.4%) men with a mean 
age of 52.2 years (age range 33-92 years).

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass (26.42%), Feeling 
foreign body in the throat 7(13.21), hoarseness (9.43%) and 
pharyngeal pain (5.66%) and abnormal sensation of the 
pharynx (7.55%). Tjichi K and Murakami10 study reported 
that the most common symptoms of neurogenic tumors were 
a neck mass (37.5%),hoarseness (12.5%) and pharyngeal 
pain (12.5%).10 The most common symptoms of salivary 
gland tumors were the presence of a mass on the neck 
(30.8%) and abnormal sensation of the pharynx (15.4%).The 
most frequent symptom in the cohort of the present study was 
a neck mass,followed by pharyngeal mass; this is 
comparable with other studies.11 Dysphasia and pain have 
also been reported to be common symptoms.11,12 
Rzepakowska et al.13 studied in 2018, Reported a feeling of 
an obstacle in the pharynx, hoarseness, speech disorders, 
tongue numbness and nasal congestion. Rzepakowska et 
al.3 studied in 2020 symptoms on admission were present in 
43 (63.2%) patients. Most of them had foreign body 
sensations in the throat (35/68), difficulty swallowing (33/68), 
a neck mass (29/68) or symptoms of Eustachian tube 
dysfunction (15/68). Thirty-two percent of patients (22/68) 
were asymptomatic and were diagnosed incidentally.

This study showed that preoperative CT or MRI imaging was 
used to evaluate the location of each tumor. A total of 34 
tumors were located in the poststyloid, prestyloid space 
cases were located 14(26.19%) and 5(9.52%) in the pre-and 
poststyloid. The size of each tumor was measured with CT or 
MRI imaging. The most frequent range for tumor size was 
3.0-4,0 cm (24cases; 45.24%) followed by 4.0-5.0 cm (20 
cases; 38.10%). Gupta et al1 reported that the average size of 
parapharyngeal space tumor was 6 cm + 3 cm. This was 
similar to most studies which reported average diameter of 5 
cm.14 Few of our patients presented with tumors of massive 
size (10 cm x 12 cm). In Rzepakowska et al.3 study, the 
majority of tumors (39, 57.4%) were located in the prestyloid 
space. There were 11 (16.2%) postyloid tumors and the same 
number of tumors involving both localizations. They identified 

Introduction

Parapharyngeal tumors are uncommon and a challenge to 
the surgeon as they are large and intimately related to 
carotids and lower cranial nerves at the time of presentation.1

Parapharyngeal space is a triangular fat-filled compartment 
of the suprahyoid neck, lateral to the pharynx. It is described 
as an inverted pyramid with the floor of the pyramid at the 
skull base and the apex at the level of the greater cornu of the 
hyoid bone.2 Parapharyngeal tumors are rare pathologies 
that comprise approximately 0.5% of all head and neck 
tumors.3 Eighty percent-of them are benign, and 20% are 
malignant. The most common lesions arise from the salivary. 
glands, followed by neurogenic tumors.4

Patients often present with locally advanced tumors which 
are intimately associated with important neurovascular 
structures like carotids, vagus & hypoglossal nerves. These 
tumors can extend higher into masticator space and can be 
intimately associated with facial nerve and skull base. They 
can compress the airway and present with stridor. Some of 
them can secrete vasoactive amines and can be part of a 

that neurogenic tumors were more likely to be located in the 
poststyloid area than other types of tumors. The concealed 
location of PPS tumors and their slow growth contribute to the 
rather large volume at diagnosis.In Rzepakowska et al.13 
study, only 25% of the tumors were smaller than 4 cm, and 
tumors larger than 5 cm accounted for 33.8%. Most authors 
present only the measures for the largest tumors in their 
series but do not analyze the cumulative influence of tumor 
size on the outcomes; for example, Sun et al. found that the 
longest mean diameter of PPS tumors was 5.6 cm, Changet 
al. reported a largest tumor size of 6.8 cm among their 51 
cases, and Presutti et al. described an 8 cm diameter as the 
largest.15,16

In present study regarding pathological diagnosis, it was 
observed that majority 32(59.52%) was found schwannoma, 
followed by 15(28.57%) were pleomorphic adenoma, 
03(4.76%) were paraganglioma. In the Ijichi and Murakami 
study, >50% of the cases were schwannoma. The most 
frequent origin nerves of the schwannomas were the 
sympathetic and vagus nerves. Liu efal10 corroborated this 
observation, reporting that the sympathetic and vagus nerves 
were the most common nerves of origin in head and neck 
schwannomas.17 A study by Tryggvason et al18 revealed that 
schwannomas arise in nerves with a sensory component and 
are associated with sensory ganglia. In addition, it was 
reported that the majority of sympathetic chain schwannomas 
are associated with the superior cervical ganglion.18

In this study showed that first bite syndrome, Lower lip palsy, 
Homer syndrome and Tongue palsy were‘common post 
operative complications. In the Ijichi and Murakami study, 
FNMB palsy typically occurred following surgery to remove 
tumors of salivary origin, as the surgery was performed close 
to the mandible. The second most common complication in 
these previous studies was the presentation of FBS. FBS 
also occurred in the present study, following prestyloid tumor 
surgery.10

Conclusion

Majority pathological diagnosis was found schwannoma, first 
bite syndrome, lower lip palsy, homer syndrome and tongue 
palsy were common post operative complications.
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syndrome involving multiple sites. Some of these tumors may 
be associated with cranial nerve palsies at the time of 
presentation.5 Surgery of these locally advanced tumors is 
challenging and requires expertise and experienced surgeon 
and  anesthesiologist.6 Though the outcome of treatment of 
benign parapharyngeal tumors is good with regard to 
survival, serious complications and morbidity can result due 
to treatment.

Method

The present, retrospective study included 53 patients who 
underwent surgery for primary parapharyngeal tumors 
between January 2018 and December 2019 in Department of 
ENT Shaheed Tajuddin Ahmed Medical College. Informed 
consent was obtained from the patients prior to their inclusion 
in the study. In regard to histologic type, there were 33 cases 
of neuro-genic and 20 of salivary gland origin tumors. The 
following data were evaluated: Preoperative symptoms, 
histological type, surgical approach and complications 
Patients were evaluated following a laboratory examination. 
Enhanced CT and MRI scans were used to confirm the 
location and size of the tumor as a preoperative diagnosis. In 
particular, the following aspects were evaluated: Tumor 
shape and the tumor margin, the association of the tumor 
location with major vasculature, surrounding tissue and the 
deep lobe of the parotid gland (DLPG), & whether the tumor 
localization was pre-or poststyloid. Preoperative imaging was 
also used to estimate the origin of the tumor, the extent of 
malignancy and tumor vascularity. For the examination of the 
histology of the tumor, fine needle aspiration cytology (FNAC) 
was performed in the majority of cases. Fine needle 
aspiration biopsy (FNAB) or incisional biopsy was required in 
certain cases when the histological results were unclear and 
there was a suspicion of malignancy. In the case of 
malignancy, additional imaging examination was performed 
to find out the selection of a treatment plan. Where tumors 
exhibited the possibility of paraganglioma, angiography or 
CT-angiography was performed to evaluate the vasculature 
associated with the carotid artery. All patients enrolled in the 
study underwent surgical treatment.The plan for the surgical 
approach was selected according to the tumor location, 
histological findings, the relationship to anatomical structures 
and the suspicion of malignancy. The approach of wide 
resection and reconstruction was selected in cases where 
malignancy was confirmed.

Results

Table 1: Age distribution of the study population (n=53)

 

 

The mean age group was 48.67 minimum age was 23 and 
maximum age was 67 years .

 
   
 

 
 

Figure I: Sex distribution of the study population
Female was predominate 56.6% and male was 43.4%.

 

 

 
  
          

 

Figure II: Distribution of patients according to
tumor origin (n=42)

According to tumor origin Neurogenic tumor was 62.3% and 
salivery gland tumor was 37.7%

Table 2: Incidence of preoperative symptoms in 
parapharyngeal tumors (N=53)

 

 

 

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass 14(26.42%), Feeling 
foreign body in the throat 7 (13.21), hoarseness 5 (9.43%) 
and pharyngeal pain 3 (5.66%) and abnormal sensation of 
the pharynx 4 (7.55%).

Tumor Location

Poststyloid

Prestyloid

Prestyloid-poststyloid

Total

Percentage

64.29

26.19

9.52

100

Number

34

14

5

53

Size of the Tumor

2.0-3.0 cm

3.0-4.0 cm

4.0-5.0 cm

Total

Percentage

16.67

45.24

38.10

100

Number

9

24

20

53

Complications

First bite syndrome

Lower lip palsy

Total facial nerve palsy

Pharyngeal pain

Homer syndrome

Tongue palsy

Vocal cord palsy

Pharyngoparalysis

Total

Percentage

16.98

11.32

5.66

3.77

20.75

18.87

16.98

5.66

100

Number

9

6

3

2

11

10

9

3

53

Pathological diagnosis

Schwannoma

Pleomorphic adenoma

Paraganglioma

Neurofibroma

Carcinoma in pleomorphic adenoma

Total

Percentage

59.52

28.57

4.76

2.38

4.76

100

Number

32

15

3

1

3

53

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 
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Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.

Reference
01. Purushotham  AD, Upponi S, Klevesath MB ,  Bobrow L,  Millar K , Myle JP, 

et al. Morbidity After Sentinel Lymph Node Biopsy in  Primary Breast 
Cancer: Results From a Randomized  Controlled Trial. J Clin Onco  July 
2005 ; 23 (19) :4312-4321.

02. Newman EA, Newman LA. Lymphatic Mapping Techniquesand Sentinel 
Lymph Node Biopsy in Breast Cancer.Surg Clin N Am 2007 ;  87 :353–364.

03. Alberta Provincial Breast Tumour Team.  CLINICAL PRACTICE GUIDELINE 
BR-004 . SENTINEL LYMPH NODE BIOPSY  AND AXILLARY NODE 
DISSECTION   IN EARLY STAGE BREAST CANCER. December, 2011. 

04. Sentinel Lymph  Node Biopsy in  Breast Cancer. MSAC reference 1065  
Assessment Report, March 2005.

05. Namwongprom S, Boonyaprapa S, Ekmahachai M, Vilasdechanon N, 
Somwangprasert A, Sumitsawan S, et al. Breast lymphoscintigraphy for 
sentinel node identification in breast cancers with clinically-negative 
axillary nodes. Singapore Med J 2005; 46(12) : 688-692. 

06. Noguchi M. Sentinel lymph node biopsy and breast cancer. British Journal 
of Surgery 2002; 89 : 21-34.

this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

Table 3: Tumor location and size measured by CT and 
MRI of the study patients (n=53)

Preoperative CT or MRI imaging was used to evaluate the 
location of each tumor. A total of 34 tumors were located in 
the Poststyloid, prestyloid space cases were located 
14(26.19%) and 5(9.52%) in the pre-and poststyloid. The size 
of each tumor was measured with CT or MRI imaging. The 
most frequent range for tumor size was 3.0-4.0 cm (24 cases; 
45.24%) followed by 4.0-5.0 cm (20 cases; 38.10%).

Table 4: Final pathological diagnosis

 

 

 

 

 

Regarding pathological diagnosis, it was observed that 
majority 32(59.52%) was found schwannoma, followed by 
15(28.57%) were pleomorphic adenoma, 3(4.76%) were 
Paraganglioma.

Table 5: Post operative complication of the study patient 
(n=53)

 

 

 

 

First bite syndrome 9 (16.98 %) , Lower lip palsy 6 ( 11.32) , 
Horner syndrome 11 (20.75%) and Tongue palsy 10 (18.87 
%) were common post operative complications.

Discussion

In this study observed that the common age group was found 
41-60 which (58.49%) minimum age was 23 and maximum 
age was 67 years . The mean age was 48.67(+15.72) years. 
Majority of the patients in our series were in the 3rd decade of 
life and a few about 50-years-of-age. Other studies in 
literature also have reported maximum incidence of 
parapharyngeal tumors in the age group of 40 years to 47 
years.7 The mean age of patients treated for PPS tumors 
ranges from 53 to 42 years; however, some authors include 
patients under 18 years of age in the analysis. Their 
population mean age was 52 years.8,9

In current study showed that female was predominate 56.6% 
and male was 43.4%. Rzepakowska et al.3 reported there 
were 46 (67.6%) women and 22 (32.4%) men with a mean 
age of 52.2 years (age range 33-92 years).

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass (26.42%), Feeling 
foreign body in the throat 7(13.21), hoarseness (9.43%) and 
pharyngeal pain (5.66%) and abnormal sensation of the 
pharynx (7.55%). Tjichi K and Murakami10 study reported 
that the most common symptoms of neurogenic tumors were 
a neck mass (37.5%),hoarseness (12.5%) and pharyngeal 
pain (12.5%).10 The most common symptoms of salivary 
gland tumors were the presence of a mass on the neck 
(30.8%) and abnormal sensation of the pharynx (15.4%).The 
most frequent symptom in the cohort of the present study was 
a neck mass,followed by pharyngeal mass; this is 
comparable with other studies.11 Dysphasia and pain have 
also been reported to be common symptoms.11,12 
Rzepakowska et al.13 studied in 2018, Reported a feeling of 
an obstacle in the pharynx, hoarseness, speech disorders, 
tongue numbness and nasal congestion. Rzepakowska et 
al.3 studied in 2020 symptoms on admission were present in 
43 (63.2%) patients. Most of them had foreign body 
sensations in the throat (35/68), difficulty swallowing (33/68), 
a neck mass (29/68) or symptoms of Eustachian tube 
dysfunction (15/68). Thirty-two percent of patients (22/68) 
were asymptomatic and were diagnosed incidentally.

This study showed that preoperative CT or MRI imaging was 
used to evaluate the location of each tumor. A total of 34 
tumors were located in the poststyloid, prestyloid space 
cases were located 14(26.19%) and 5(9.52%) in the pre-and 
poststyloid. The size of each tumor was measured with CT or 
MRI imaging. The most frequent range for tumor size was 
3.0-4,0 cm (24cases; 45.24%) followed by 4.0-5.0 cm (20 
cases; 38.10%). Gupta et al1 reported that the average size of 
parapharyngeal space tumor was 6 cm + 3 cm. This was 
similar to most studies which reported average diameter of 5 
cm.14 Few of our patients presented with tumors of massive 
size (10 cm x 12 cm). In Rzepakowska et al.3 study, the 
majority of tumors (39, 57.4%) were located in the prestyloid 
space. There were 11 (16.2%) postyloid tumors and the same 
number of tumors involving both localizations. They identified 

Introduction

Parapharyngeal tumors are uncommon and a challenge to 
the surgeon as they are large and intimately related to 
carotids and lower cranial nerves at the time of presentation.1

Parapharyngeal space is a triangular fat-filled compartment 
of the suprahyoid neck, lateral to the pharynx. It is described 
as an inverted pyramid with the floor of the pyramid at the 
skull base and the apex at the level of the greater cornu of the 
hyoid bone.2 Parapharyngeal tumors are rare pathologies 
that comprise approximately 0.5% of all head and neck 
tumors.3 Eighty percent-of them are benign, and 20% are 
malignant. The most common lesions arise from the salivary. 
glands, followed by neurogenic tumors.4

Patients often present with locally advanced tumors which 
are intimately associated with important neurovascular 
structures like carotids, vagus & hypoglossal nerves. These 
tumors can extend higher into masticator space and can be 
intimately associated with facial nerve and skull base. They 
can compress the airway and present with stridor. Some of 
them can secrete vasoactive amines and can be part of a 
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that neurogenic tumors were more likely to be located in the 
poststyloid area than other types of tumors. The concealed 
location of PPS tumors and their slow growth contribute to the 
rather large volume at diagnosis.In Rzepakowska et al.13 
study, only 25% of the tumors were smaller than 4 cm, and 
tumors larger than 5 cm accounted for 33.8%. Most authors 
present only the measures for the largest tumors in their 
series but do not analyze the cumulative influence of tumor 
size on the outcomes; for example, Sun et al. found that the 
longest mean diameter of PPS tumors was 5.6 cm, Changet 
al. reported a largest tumor size of 6.8 cm among their 51 
cases, and Presutti et al. described an 8 cm diameter as the 
largest.15,16

In present study regarding pathological diagnosis, it was 
observed that majority 32(59.52%) was found schwannoma, 
followed by 15(28.57%) were pleomorphic adenoma, 
03(4.76%) were paraganglioma. In the Ijichi and Murakami 
study, >50% of the cases were schwannoma. The most 
frequent origin nerves of the schwannomas were the 
sympathetic and vagus nerves. Liu efal10 corroborated this 
observation, reporting that the sympathetic and vagus nerves 
were the most common nerves of origin in head and neck 
schwannomas.17 A study by Tryggvason et al18 revealed that 
schwannomas arise in nerves with a sensory component and 
are associated with sensory ganglia. In addition, it was 
reported that the majority of sympathetic chain schwannomas 
are associated with the superior cervical ganglion.18

In this study showed that first bite syndrome, Lower lip palsy, 
Homer syndrome and Tongue palsy were‘common post 
operative complications. In the Ijichi and Murakami study, 
FNMB palsy typically occurred following surgery to remove 
tumors of salivary origin, as the surgery was performed close 
to the mandible. The second most common complication in 
these previous studies was the presentation of FBS. FBS 
also occurred in the present study, following prestyloid tumor 
surgery.10

Conclusion

Majority pathological diagnosis was found schwannoma, first 
bite syndrome, lower lip palsy, homer syndrome and tongue 
palsy were common post operative complications.
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syndrome involving multiple sites. Some of these tumors may 
be associated with cranial nerve palsies at the time of 
presentation.5 Surgery of these locally advanced tumors is 
challenging and requires expertise and experienced surgeon 
and  anesthesiologist.6 Though the outcome of treatment of 
benign parapharyngeal tumors is good with regard to 
survival, serious complications and morbidity can result due 
to treatment.

Method

The present, retrospective study included 53 patients who 
underwent surgery for primary parapharyngeal tumors 
between January 2018 and December 2019 in Department of 
ENT Shaheed Tajuddin Ahmed Medical College. Informed 
consent was obtained from the patients prior to their inclusion 
in the study. In regard to histologic type, there were 33 cases 
of neuro-genic and 20 of salivary gland origin tumors. The 
following data were evaluated: Preoperative symptoms, 
histological type, surgical approach and complications 
Patients were evaluated following a laboratory examination. 
Enhanced CT and MRI scans were used to confirm the 
location and size of the tumor as a preoperative diagnosis. In 
particular, the following aspects were evaluated: Tumor 
shape and the tumor margin, the association of the tumor 
location with major vasculature, surrounding tissue and the 
deep lobe of the parotid gland (DLPG), & whether the tumor 
localization was pre-or poststyloid. Preoperative imaging was 
also used to estimate the origin of the tumor, the extent of 
malignancy and tumor vascularity. For the examination of the 
histology of the tumor, fine needle aspiration cytology (FNAC) 
was performed in the majority of cases. Fine needle 
aspiration biopsy (FNAB) or incisional biopsy was required in 
certain cases when the histological results were unclear and 
there was a suspicion of malignancy. In the case of 
malignancy, additional imaging examination was performed 
to find out the selection of a treatment plan. Where tumors 
exhibited the possibility of paraganglioma, angiography or 
CT-angiography was performed to evaluate the vasculature 
associated with the carotid artery. All patients enrolled in the 
study underwent surgical treatment.The plan for the surgical 
approach was selected according to the tumor location, 
histological findings, the relationship to anatomical structures 
and the suspicion of malignancy. The approach of wide 
resection and reconstruction was selected in cases where 
malignancy was confirmed.

Results

Table 1: Age distribution of the study population (n=53)

 

 

The mean age group was 48.67 minimum age was 23 and 
maximum age was 67 years .

 
   
 

 
 

Figure I: Sex distribution of the study population
Female was predominate 56.6% and male was 43.4%.

 

 

 
  
          

 

Figure II: Distribution of patients according to
tumor origin (n=42)

According to tumor origin Neurogenic tumor was 62.3% and 
salivery gland tumor was 37.7%

Table 2: Incidence of preoperative symptoms in 
parapharyngeal tumors (N=53)

 

 

 

Regarding sign and symptoms, the most common symptoms 
of neurogenic tumors were a neck mass 14(26.42%), Feeling 
foreign body in the throat 7 (13.21), hoarseness 5 (9.43%) 
and pharyngeal pain 3 (5.66%) and abnormal sensation of 
the pharynx 4 (7.55%).

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.

References

01. Schoeman D., Fielding B.C. Coronavirus envelope protein: current 
knowledge. Virol J. 2019;16:69.

02. Belouzard S., Chu V.C., Whittaker G.R. Activation of the SARS 
coronavirus spike protein via sequential proteolytic cleavage at two 
distinct sites. Proc Natl Acad Sci U S A. 2009;106:5871–5876. 

03. Boopathi S., Poma A.B., Kolandaivel P. Novel 2019 coronavirus 
structure, mechanism of action, antiviral drug promises and rule out 
against its treatment. J Biomol Struct Dyn. 2020:1–10.

04. Chang H.L., Chen Y.H., Taiwan H.C., Yang C.J. EGFR tyrosine kinase 
inhibitor-associated interstitial lung disease during the coronavirus 
disease 2019 pandemic. J Thorac Oncol. 2020. 

05. Chang H.L., Wei P.J., Wu K.L., Huang H.L., Yang C.J. Checkpoint 
inhibitor pneumonitis mimicking COVID-19 infection during the 
COVID-19 pandemic. Lung Canc. 2020. 

06. Sanville B., Corbett R., Pidcock W., Hardin K., Sebat C., Nguyen M.V. 
A community transmitted case of severe acute respiratory distress 
syndrome due to SARS CoV2 in the United States. Clin Infect Dis. 
2020.

07. Wang D., Hu B., Hu C., Zhu F., Liu X., Zhang J. Clinical characteristics 
of 138 hospitalized patients with 2019 novel coronavirus-infected 
pneumonia in Wuhan, China. J Am Med Assoc. 2020.

08. Zhu N., Zhang D., Wang W., Li X., Yang B., Song J. A novel 
coronavirus from patients with pneumonia in China, 2019. N Engl J 
Med. 2020;382:727–733.

1. * Dr. G. M. Raihanul Islam, MBBS, MPH
 Vice President, Head of Medical Services Department
 Beacon Pharmaceuticals Limited
 E-mail: dr.raihan@beaconpharma.com.bd
 Mobile: 01985-550111

2. Dr. Tamoshi Showkat MBBS, MPH
 Sr. Executive, Medical Services Department
    Beacon Pharmaceuticals Limited

3. Dr.Shafaet Hossain Mozumdar, MBBS, MPH
 Sr. Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

4. Dr. Badhan Kumar Das, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

5. Dr. Moniruzzaman, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

6. Dr. Israt Azmi Rolin, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

the single most common disorder (8.9%).23 In table no: 01 we 
found that a gender difference regarding the association with 
depression was noted where female nurses reported a 
higher.  This gender variation in depressive status in nurses 
could be the reflection of usual trend of high prevalence of 
depression in females as in the general population. However, 
the study has been able to throw some light about the mental 
health of nurses.There were several limitations to the study. 
Our study only included 193 respondents due to 
unavailability. Other stressors were not assessed. To achieve 
optimal health in registered nurses, it is crucial that 
occupational health nurses properly identify depression and 
additional risk factors for this disease. Because depression is 
complex and often associated with other chronic conditions, it 
may also be advantageous for occupational health nurses to 
form interdisciplinary health care management teams to 
strengthen early identification and treatment. It is vital for 
occupational health nurses to understand the implications 
behind these findings and create pathways to better health 
and workplace wellness.

Conclusion

The results revealed a picture of the prevalence of 
depression in nurses in Rajshahi Medical College Hospital in 
Bangladesh. They should be supported by counseling. By 
identifying the symptoms of depression and the stress 
inducing factors at an early stage hopefully the psychological 
morbidity among nurses can be prevented and the ones in 
morbid state can be helped to seek the professional.

Con�ict of Interest

There is no conflict of interest (COI) among the authors in 
relation profession, financial or any other condition.

Acknowledgement

The authors would like to thank nurses of Rajshahi Medical 
College  hospital, Rajshahi  for their participation in the study. 
Also special thanks to Dr. Masud Rana Sarker, Psychiatrist   
for his valuable analysis and advice on statistics and verifying 
the whole manuscript.

References

01. World health organization. Depression 2017; Available from: 
http://www.who.int/mediacentre/factsheets/fs369/en/. Accessed on 6 
March, 2019.

02. Luppa M, Heinrich S, Angermeyer MC, König HH, Riedel-Heller SG. 
Cost-of-illness studies of depression: a systematic review. J Affect Disord. 
2007; 98:29–43.

03. Mathers CD, Loncar D. Projections of global mortality and burden of 
disease from 2002 to 2030. PLoS Med. 2006;3:e442.

04. Ustün TB, Ayuso-Mateos JL, Chatterji S, Mathers C, Murray CJ. Global 
burden of depressive disorders in the year 2000. Br J Psychiatry. 
2004;184:386–92.

05. Goodwin GM. Depression and associated physical diseases and 
symptoms. Dialogues Clin Neurosci. 2006;8:259–65.

06. Kessler RC, Greenberg PE, Mickelson KD, Meneades LM, Wang PS. The 
effects of chronic medical conditions on work loss and work cutback. J 
Occup Environ Med. 2001;43:218–25.

07. Mata DA, Ramos MA, Bansal N, Khan R, Guille C, Di Angelantonio E. et al. 
Prevalence of Depression and Depressive Symptoms Among Resident 
Physicians: A Systematic Review and Meta-analysis. JAMA. 
2015;314:2373–83.

08. Callaghan P, Tak-Ying SA, Wyatt PA. Factors related to stress and coping 
among Chinese nurses in Hong Kong. J Adv Nurs. 2000;31:1518–27.

09. Kessler RC, EJ B. The epidemiology of depression across cultures. Annu 
Rev Public Health. 2013;34:119–38.

10. Oates J, Drey N, Jones J. Associations between Age, Years in Post, Years 
in the Profession and Personal Experience of Mental Health Problems in 
UK Mental Health Nurses. Issues Ment Health Nurs. 2017:1–9.

11. Letvak S, Ruhm CJ, McCoy T. Depression in hospital-employed nurses. 
Clin Nurse Spec. 2012;26:177–82.

12. Ruggiero JS. Health, work variables, and job satisfaction among nurses. J 
Nurs Adm. 2005;35:254–63.

13. Zung WWK. A self-rating depression scale. Arch Gen Psy 1965;12:63- 70.

14. Meakin C. Screening for depression in the medically ill. Br J Psy 
1992;160:212–6.

15. Gong Y, Han T, Yin X, Yang G, Zhuang R, Chen Y. et al. Prevalence of 
depressive symptoms and work-related risk factors among nurses in 
public hospitals in southern China: A cross-sectional study. Sci Rep. 
2014;4:7109.

16. Chang Y, Wang PC, Li HH, Liu YC. Relations among depression, 
self-efficacy and optimism in a sample of nurses in Taiwan. J Nurs Manag. 
2011;19:769–76.

17. Lin HS, Probst JC, Hsu YC. Depression among female psychiatric nurses 
in southern Taiwan: main and moderating effects of job stress, coping 
behaviour and social support. J Clin Nurs. 2010;19:2342–54.

18. Letvak S, Ruhm CJ, McCoy T. Depression in hospital-employed nurses. 
Clin Nurse Spec. 2012;26:177–82.

19. Ruggiero JS. Health, work variables, and job satisfaction among nurses. J 
Nurs Adm. 2005;35:254–63.

20. Nourry N, Luc A, Lefebvre F, Sultan-Taïeb H, Béjean S. Psychosocial and 
organizational work environment of nurse managers and self-reported 
depressive symptoms: cross-sectional analysis from a cohort of nurse 
managers. Int J Occup Med Environ Health. 2014;27:252–69.

21. Ohler MC, Kerr MS, Forbes DA. Depression in nurses. Can J Nurs Res. 
2010;42:66–82.

22. Monawar Hosain GM, Chatterjee N, Ara N, Islam T. Prevalence, pattern and 
determinants of mental disorders in rural Bangladesh. Public Health. 
2007;121(1):18–24. doi: 10.1016/j.puhe.2006.06.01

23. Ara N, Hossain GMM, Islam MT. Women mental health in rural part of 
Bangladesh. Bang J Psychiatry. 2001;15(2):5–10

Beacon Med. J. 2021; Vol-4 (2); 40

Authors list
1. * Dr. Md. Fajlul Kabir Bhuiyan, MBBS, MPH
 Registrar, Medicine Department, Rajshahi Medical 

College Hospital, Rajshahi 
 E-mail: fajlulkabir81@yahoo.com 
 Mobile no: 01712-836989

2. Dr. Md. Masud Rana Sarker, FCPS
 Medical Officer, Mental Hospital, Pabna.

3. Dr. Chowdhury Rakibuzzaman, MCPS
 Medical Officer, Rajshahi Medical College Hospital
 Rajshahi

4. Dr. Nahreen Rahman, M Phil
 Lecturer, Microbiology Department
 Rajshahi Medical College.

Corresponding Author
Dr. Md. Fajlul Kabir Bhuiyan
Medicine Department, Rajshahi Medical College Hospital
Rajshahi

Introduction

Depression is common in our country. It is one of the most 
commonly diagnosed mental disorders. According to the 
World Health Organization (WHO), about 300 million people 
suffer from depression worldwide, which represents one of 
the leading causes of disability and global burden of 
diseases.1 Even veteran nurses can find themselves feeling 
overwhelmed by their work. Nearly all healthcare 
professionals, regardless of their rank, are haunted by the 
fear of making a medical error. Unfortunately, many nurses 
are unable to leave this stress at the door when their shift is 
over, meaning it becomes a central part of their lives even 
when they are off the clock. Nurses  are known to be the 
victims of tremendous mental stress. The personal and social 
sacrifice they have to make in order to maintain a good 
patient care result in a highly stressful environment puts them 
under a lot of stress. Depression imposes a considerable 
economic burden on the society; therefore, prevention plays 
an important role in saving resources and improving quality of 
life.2 By 2030, depression is expected to become the second 
cause of disability and co-morbidities in developing countries 3, 
profoundly impacting people’s performance and quality of life. 
Furthermore, an anticipation of age-of-onset is expected .4 
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ABSTRACT

Background: Nursing is a stressful, demanding, and taxing profession. Job stress is linked to higher rates 
of depression. Many of the factors that impact an individual’s mental health, including significant stress, an 
odd sleep schedule, and lack of support. It is a  normal part of a nurse’s profession. In fact, nurses often 
experience these challenges at a higher level. Every day, nurses experience a great deal of stress. They 
face many  problems at work, people relying on them for their care, and also tons of responsibilities piling 
up at home. Psychological stress is very  common in hospital ward and associated with depression.  Only 
few studies are done concerning mental health of Nurses in Bangladesh. 

Objective: The study was carried out with a view to find out the prevalence of depression among nurses at 
Rajshahi Medical College  Hospital, Rajshahi , Bangladesh.

Method: A cross sectional, questionnaire-based survey was carried out among the 200 nurses of Rajshahi 
Medical College  Hospital, Rajshahi. The study was conducted between March to  September 2020. The 
depression levels were assessed using Zung depression scale. Nurses were asked to complete the 
questionnaire and then the depression levels calculated.

Results: Out of the 200 questionnaires distributed to nurses 193 were returned completed, giving a 
response rate of 96.5 %. Out of the 193 respondents, 139 were females and 54 males. The mean age of 
study subjects was 40.67 years and a range of 26 to 55 years. Overall prevalence of depression in nurses 
was found to be 5.03 % in female and 3.7% in male nurses. The incidence of depression was found to be 
more among female nurses versus male nurses.

Conclusion: The overall prevalence of depression among the nurses was 4.66 percent. The prevalence of 
depression was 5.03 percent among female nurses versus 3.7 percent in male nurses.

Key Words: Depression, Nurse, Zung depression scale

From an etiopathogenetic standpoint, hereditary genetic and 
biochemical causes can cause depression, disturbing 
communication between nerve cells.5 Social and family 
problems and employment conditions can be among the 
causes of depression.6 This disease severely impairs familiar 
and social sphere, as well as professional working, leading, in 
some cases, to suicide.7 Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing   depression. Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing depression.8 It is estimated that depression has a 
greater impact on job performance than chronic diseases, 
such as arthritis, blood pressure, backache, and diabetes.9 
Nursing is among occupational groups at high risk for 
depression due to harsh working conditions.10 Several 
studies have examined the prevalence of depression among 
nurses. In 2 studies conducted in the USA, the prevalence of 
depression was reported to range from 18% to 41%.11,12  
However, only few studies are done in nurses of Bangladesh.  
Thus, we carried out a 20 questionnaire based cross 
sectional study to find out the prevalence of depression in 
nurses.

Method

The Study was a descriptive cross sectional study conducted 
at Rajshahi Medical College  Hospital, Rajshahi, Bangladesh 
during the period of March  2020 to september 2020. 200 
nurses were included in the study after randomized sampling. 
The recruited nurses were informed about the purpose of 
study and explained about the general instructions. Informed 
consent was taken prior to the study. The nurses were 
allowed to respond in their own time and privacy. The 
participation was entirely voluntary. The study was approved 
by the Research Ethical Committee. Then they were given 
the questionnaires which comprised of personal data, Zung 
Depression Inventory & stress inducing factors.

• Personal Data: This included age, sex, religion and home 
district.

• Zung Depression Scale: It is a 20 itemed self rated 
questionnaire which assess the level of depression 
symptoms.13 It has already been used in primary care and 
community settings and as a screen for depression.14  It 
contains 10 positive questions for e.g. “I eat as much as I 
used to” and 10 negative questions for e.g. “I notice that I 
am losing weight”. Answers thus obtained are scored 
between one to four for each question with a total score 
ranging from 20 to 80. A score less than 50 were 
considered to represent a case with no depression while a 
score ≥50 was considered to represent a case with 
depression.

• Stress inducing factors: After in-depth literature review and 
peer consultation, five most important stress inducing 
factors were selected. The nurses were asked to strike the 
factors they thought to be important from the following.

a) Hospital stress
b) Relationships problem
c) Hectic lifestyle
d) Future concerns
e) Familial problem

Data were analyzed by using SPSS software (Version: 16) 
and then the results were interpreted.

Results

Out of the 200 questionnaires distributed to nurses 193 were 
returned completed, giving a response rate of 96.5 %. Out of 
the 193 respondents, 139 were females and 54 males. The 
mean age of study subjects was 40.67 years and a range of 
26 to 55 years. Overall prevalence of depression in nurses 
was found to be 5.03 %. The incidence of depression was 
found to be more among female nurses versus male nurses 
which is shown in table.

Table 1: Distribution of the respondents by sex of the 
nurses

Table 2: Distribution of the respondents by stress 
inducing factors

Discussion

The response rate of 96.5 % renders an adequate sample of 
population studied to fulfill the objectives of the study. The 
findings show the prevalence of depression (4.66%) in  
Rajshahi Medical College  Hospital, Rajshahi . In another 
study conducted in China, the prevalence of depression 
among nurses was 38%.15 Also in two studies conducted in 
Taiwan, the prevalence was 52.5% and 27.7%, 
respectively.16,17 Canada, France, and the USA reported a 
prevalence rate of 10% to 40%.18,19,20,21 Various factors, such 
as differences in personality, cultural, social, and working 
conditions may explain differences in the prevalence of 
depression among nurses in different countries around the 
world. Moreover, different methodological designs and 
different tools used for assessing depression could play a 
role in explaining these discrepancies. In our study, the 
prevalence of depression was found to be less in the nurses. 
This finding could be due to less hospital, familial and 
relationship stress . In  Bangladesh a rural community-based 
study showed an overall prevalence of psychiatric disorders 
as 16.5%; notably, half of the sufferers had depressive 
disorders (8%) and a third had anxiety disorders (5%).22 On 
the other hand, another study on females in a rural setting 
reported 16.4% had mental disorders with depression being 

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

the single most common disorder (8.9%).23 In table no: 01 we 
found that a gender difference regarding the association with 
depression was noted where female nurses reported a 
higher.  This gender variation in depressive status in nurses 
could be the reflection of usual trend of high prevalence of 
depression in females as in the general population. However, 
the study has been able to throw some light about the mental 
health of nurses.There were several limitations to the study. 
Our study only included 193 respondents due to 
unavailability. Other stressors were not assessed. To achieve 
optimal health in registered nurses, it is crucial that 
occupational health nurses properly identify depression and 
additional risk factors for this disease. Because depression is 
complex and often associated with other chronic conditions, it 
may also be advantageous for occupational health nurses to 
form interdisciplinary health care management teams to 
strengthen early identification and treatment. It is vital for 
occupational health nurses to understand the implications 
behind these findings and create pathways to better health 
and workplace wellness.

Conclusion

The results revealed a picture of the prevalence of 
depression in nurses in Rajshahi Medical College Hospital in 
Bangladesh. They should be supported by counseling. By 
identifying the symptoms of depression and the stress 
inducing factors at an early stage hopefully the psychological 
morbidity among nurses can be prevented and the ones in 
morbid state can be helped to seek the professional.
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Introduction

Depression is common in our country. It is one of the most 
commonly diagnosed mental disorders. According to the 
World Health Organization (WHO), about 300 million people 
suffer from depression worldwide, which represents one of 
the leading causes of disability and global burden of 
diseases.1 Even veteran nurses can find themselves feeling 
overwhelmed by their work. Nearly all healthcare 
professionals, regardless of their rank, are haunted by the 
fear of making a medical error. Unfortunately, many nurses 
are unable to leave this stress at the door when their shift is 
over, meaning it becomes a central part of their lives even 
when they are off the clock. Nurses  are known to be the 
victims of tremendous mental stress. The personal and social 
sacrifice they have to make in order to maintain a good 
patient care result in a highly stressful environment puts them 
under a lot of stress. Depression imposes a considerable 
economic burden on the society; therefore, prevention plays 
an important role in saving resources and improving quality of 
life.2 By 2030, depression is expected to become the second 
cause of disability and co-morbidities in developing countries 3, 
profoundly impacting people’s performance and quality of life. 
Furthermore, an anticipation of age-of-onset is expected .4 
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From an etiopathogenetic standpoint, hereditary genetic and 
biochemical causes can cause depression, disturbing 
communication between nerve cells.5 Social and family 
problems and employment conditions can be among the 
causes of depression.6 This disease severely impairs familiar 
and social sphere, as well as professional working, leading, in 
some cases, to suicide.7 Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing   depression. Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing depression.8 It is estimated that depression has a 
greater impact on job performance than chronic diseases, 
such as arthritis, blood pressure, backache, and diabetes.9 
Nursing is among occupational groups at high risk for 
depression due to harsh working conditions.10 Several 
studies have examined the prevalence of depression among 
nurses. In 2 studies conducted in the USA, the prevalence of 
depression was reported to range from 18% to 41%.11,12  
However, only few studies are done in nurses of Bangladesh.  
Thus, we carried out a 20 questionnaire based cross 
sectional study to find out the prevalence of depression in 
nurses.

Method

The Study was a descriptive cross sectional study conducted 
at Rajshahi Medical College  Hospital, Rajshahi, Bangladesh 
during the period of March  2020 to september 2020. 200 
nurses were included in the study after randomized sampling. 
The recruited nurses were informed about the purpose of 
study and explained about the general instructions. Informed 
consent was taken prior to the study. The nurses were 
allowed to respond in their own time and privacy. The 
participation was entirely voluntary. The study was approved 
by the Research Ethical Committee. Then they were given 
the questionnaires which comprised of personal data, Zung 
Depression Inventory & stress inducing factors.

• Personal Data: This included age, sex, religion and home 
district.

• Zung Depression Scale: It is a 20 itemed self rated 
questionnaire which assess the level of depression 
symptoms.13 It has already been used in primary care and 
community settings and as a screen for depression.14  It 
contains 10 positive questions for e.g. “I eat as much as I 
used to” and 10 negative questions for e.g. “I notice that I 
am losing weight”. Answers thus obtained are scored 
between one to four for each question with a total score 
ranging from 20 to 80. A score less than 50 were 
considered to represent a case with no depression while a 
score ≥50 was considered to represent a case with 
depression.

• Stress inducing factors: After in-depth literature review and 
peer consultation, five most important stress inducing 
factors were selected. The nurses were asked to strike the 
factors they thought to be important from the following.

a) Hospital stress
b) Relationships problem
c) Hectic lifestyle
d) Future concerns
e) Familial problem

Data were analyzed by using SPSS software (Version: 16) 
and then the results were interpreted.

Results

Out of the 200 questionnaires distributed to nurses 193 were 
returned completed, giving a response rate of 96.5 %. Out of 
the 193 respondents, 139 were females and 54 males. The 
mean age of study subjects was 40.67 years and a range of 
26 to 55 years. Overall prevalence of depression in nurses 
was found to be 5.03 %. The incidence of depression was 
found to be more among female nurses versus male nurses 
which is shown in table.

Table 1: Distribution of the respondents by sex of the 
nurses

Table 2: Distribution of the respondents by stress 
inducing factors

Discussion

The response rate of 96.5 % renders an adequate sample of 
population studied to fulfill the objectives of the study. The 
findings show the prevalence of depression (4.66%) in  
Rajshahi Medical College  Hospital, Rajshahi . In another 
study conducted in China, the prevalence of depression 
among nurses was 38%.15 Also in two studies conducted in 
Taiwan, the prevalence was 52.5% and 27.7%, 
respectively.16,17 Canada, France, and the USA reported a 
prevalence rate of 10% to 40%.18,19,20,21 Various factors, such 
as differences in personality, cultural, social, and working 
conditions may explain differences in the prevalence of 
depression among nurses in different countries around the 
world. Moreover, different methodological designs and 
different tools used for assessing depression could play a 
role in explaining these discrepancies. In our study, the 
prevalence of depression was found to be less in the nurses. 
This finding could be due to less hospital, familial and 
relationship stress . In  Bangladesh a rural community-based 
study showed an overall prevalence of psychiatric disorders 
as 16.5%; notably, half of the sufferers had depressive 
disorders (8%) and a third had anxiety disorders (5%).22 On 
the other hand, another study on females in a rural setting 
reported 16.4% had mental disorders with depression being 

N=193

No. of depressed Male

No. of depressed Female

Percentage (%)

3.7%

5.03%

Total

2

7

Factor

Hospital  stress

Relationships problem

Hectic lifestyle

Future concerns

Familial problem

Percentage (%)

2.5%

2.07%

2.07%

2.5%

1.55%

Total

5

4

4

5

3

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 

38. Somasundaram SK,Chicken DW, Keshtgar MRS.Detection of the sentinel 
lymph nodein breast cancer. British Medical Bulletin 2007; 84: 117–131.

39. Gosselin C. La biopsie des ganglions sentinelles dans le cadre du 
traitement du cancer du sein: aspects techniques.  [Sentinel lymph node 
biopsy in breast cancer management: technical aspects] Montreal: 
Agence d'evaluation des   technologies et des modes d'intervention en 
sante (AETMIS). ETMIS 5(10). 2009.

40. Mathelin C, Croce S, Brasse D, Gairard B, Gharbi M, Andriamisandratosa 
N .Methylene Blue Dye, an Accurate Dye for Sentinel  Lymph Node 
Identification in Early Breast Cancer . ANTICANCER RESEARCH 2009; 29: 
4119-4126.

41. Degnim AC, Griffith KA, Sabel MS, Hayes DF,Cimmino VM, Diehl KM, et al. 
Clinicopathologic Features of Metastasis in  Nonsentinel Lymph Nodes of 
Breast Carcinoma  Patients. A Metaanalysis. CANCER December 2003 ; 
98 (11 ): 2307- 2315.

42. Deo S, Samaiya A, Asthana S, Shukla  NK, Jain P, Anand M, Kumar R. 
Sentinel Lymph Node Biopsy Assessment Using Intraoperative Imprint 
Cytology in Breast Cancer Patients: Results of a Validation Study. Asian 
Journal of Surgery October 2004; 27(4): 294–298.

43. Jaka RC, Zaveri SS,Somashekhar SP ,Sureshchandra , ParameswaranRV. 
Value of frozen section and primary tumour factors in determining sentinel 
lymph node spread in early breast carcinoma . Indian J Surg    Oncol 2010; 
1(1):27–36.

44. Layfield DM, Agrawal A, Roche H,  Cutress RI.Intraoperative assessment 
of sentinel lymph nodes in breastcancer. British Journal of Surgery 2011; 
98: 4–17.

45. Julian TB,  Blumencranz P, Deck K, Whitworth P, . Berry DA,  Berry SM. 
Novel Intraoperative Molecular Test for Sentinel Lymph  Node Metastases 
in Patients With Early-Stage Breast Cancer.J Clin Oncol 2008; 
26:3338-3345.

46. Canavese G, Bruzzi P, Catturich A, Vecchio C, Tomei D, Carli F, et al. 
Intra-operative evaluation of the sentinel lymph node for T1-N0 breast 
cancer patients: always or never? A risk/benefit and cost/benefit analysis, 
European Journal of Surgical Oncology (2010).

47. Tanis PJ , Nieweg OE , Olmos RAV ,  Kroon BB. Anatomy and Physiology of 
Lymphatic Drainage of  the Breast from the Perspective of Sentinel  Node 
Biopsy. J Am Coll Surg March 2001; 192 ( 3 ) : 399- 409.

48. Parmar V, Badwe  R, Mittra I, Chinoy R, Hawaldar R. Sentinel node biopsy 
in operable breast cancer. Indian Journal of Surgery  July-Aug, 2003: 65(4) 
361-365.

49. Kim T, Giuliano AE, Lyman GH .Lymphatic mapping and sentinel lymph 
node biopsyin early-stage breast carcinoma: a metaanalysis. Cancer 
January 2006; 106 ( 1): 4–16. 

25. Mansel RE ,  Fallowfeld L , Kissin M,  Goyal A , Newcombe RG ,DixonJM,et 
al. Randomized Multicenter Trial of Sentinel Node Biopsy Versus Standard 
Axillary Treatment in Operable Breast Cancer:The ALMANAC Trial. Journal 
of the National Cancer Institute May 2006: 98 ( 9) : 599-609.

26. http://www.nice.org.uk/CG80/ Early and locally advanced breast cancer: 
Diagnosis and treatment.

27. Gurleyik G, Aker F, Aktekin A, Saglam A.Tumour Characteristics Influencing 
Non-Sentinel Lymph Node Involvement in Clinically Node Negative 
Patients with Breast Cancer. Journal of Breast Cancer June 2011; 14(2) : 
124-128.

28. Munshi A,  Gupta S,  Anderson B, Yarnold J, Parmar V, Jalali R, et al.. 
Guidelines for locoregional therapy in primary breast cancer in developing 
countries: The results of an expert panel at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) Conference. Indian J 
Med Paediatr Oncol. 2012 Apr-Jun; 33(2): 112–122. 

29. Golshan M, Nakhlis F. Can Methylene Blue Only Be Used in Sentinel Lymph 
Node Biopsy for Breast Cancer? The Breast Journal September 2006; 
12(5):428-430.

30. Blessing WD, Stolier AJ, Teng SC, Bolton JS, Fuhrman GM. A comparison 
of methylene blue and lymphazurin in breast cancer sentinel node 
mapping. The American Journal of Surgery October 2002; 184(4):341-345.

31. Simmons R,  Thevarajah S , Brennan  MBRN, Christos P, Osborne M. 
Methylene Blue Dye as an Alternative to Isosulfan Blue Dye for Sentinel 
Lymph Node Localization. Annals of Surgical Oncology April 2003;10(3) 
:242-247 .

32. Chagpar AB, Martin RC,Scoggins CR, Carlson DJ,  Laidley AL, El-Eid SE, 
et al. Factors predicting failure to identify a sentinel lymph node in breast 
cancer.SurgeryJuly 2005 ;138(1): 56–63. 

33. Goyal A,Newcombe RG, Chhabra A, Mansel  RE.  Factors affecting failed 
localisation and false-negative rates of sentinel node biopsy in breast 
cancer – results of the ALMANAC validation phase. Breast Cancer 
Research and Treatment September 2006 ;99(2) :203-208.

34. Derossis AM, Fey JV, Cody III HS,Borgen PI . Obesity influences outcome 
of sentinel lymph node biopsy in early-stage breast cancer. Journal of the 
American College of Surgeons December 2003;197(6):896–901.

35. Cox CE, Salud CJ, Cantor A, Bass SS, Peltz  ES,  Ebert MD, et al. Learning 
curves for breast cancer sentinel lymph node mapping based on surgical 
volume analysis. Journal of the American College of Surgeons December 
2001; 193(6): 593-600.

36. ADASP Recommendations for Processing and  Reporting of Lymph Node 
Specimens Submitted for Evaluation of Metastatic Disease. The United 
States and Canadian Academy ofPathology,Inc.14(6):629,2001

37. Somashekhar SP, Shabber SZ, Venkatesh KU , Venkatachala K, 
Parameshwaran , Thirumalai MMV.Sentinel lymphnode biopsy in early 
breast cancer usingmethylene blue dye and radioactive sulphur colloid – a 
single institution Indian experience. Indian J. Surg. (May–June 2008) 
70:111–119.

Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.
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the single most common disorder (8.9%).23 In table no: 01 we 
found that a gender difference regarding the association with 
depression was noted where female nurses reported a 
higher.  This gender variation in depressive status in nurses 
could be the reflection of usual trend of high prevalence of 
depression in females as in the general population. However, 
the study has been able to throw some light about the mental 
health of nurses.There were several limitations to the study. 
Our study only included 193 respondents due to 
unavailability. Other stressors were not assessed. To achieve 
optimal health in registered nurses, it is crucial that 
occupational health nurses properly identify depression and 
additional risk factors for this disease. Because depression is 
complex and often associated with other chronic conditions, it 
may also be advantageous for occupational health nurses to 
form interdisciplinary health care management teams to 
strengthen early identification and treatment. It is vital for 
occupational health nurses to understand the implications 
behind these findings and create pathways to better health 
and workplace wellness.

Conclusion

The results revealed a picture of the prevalence of 
depression in nurses in Rajshahi Medical College Hospital in 
Bangladesh. They should be supported by counseling. By 
identifying the symptoms of depression and the stress 
inducing factors at an early stage hopefully the psychological 
morbidity among nurses can be prevented and the ones in 
morbid state can be helped to seek the professional.
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Introduction

Depression is common in our country. It is one of the most 
commonly diagnosed mental disorders. According to the 
World Health Organization (WHO), about 300 million people 
suffer from depression worldwide, which represents one of 
the leading causes of disability and global burden of 
diseases.1 Even veteran nurses can find themselves feeling 
overwhelmed by their work. Nearly all healthcare 
professionals, regardless of their rank, are haunted by the 
fear of making a medical error. Unfortunately, many nurses 
are unable to leave this stress at the door when their shift is 
over, meaning it becomes a central part of their lives even 
when they are off the clock. Nurses  are known to be the 
victims of tremendous mental stress. The personal and social 
sacrifice they have to make in order to maintain a good 
patient care result in a highly stressful environment puts them 
under a lot of stress. Depression imposes a considerable 
economic burden on the society; therefore, prevention plays 
an important role in saving resources and improving quality of 
life.2 By 2030, depression is expected to become the second 
cause of disability and co-morbidities in developing countries 3, 
profoundly impacting people’s performance and quality of life. 
Furthermore, an anticipation of age-of-onset is expected .4 

From an etiopathogenetic standpoint, hereditary genetic and 
biochemical causes can cause depression, disturbing 
communication between nerve cells.5 Social and family 
problems and employment conditions can be among the 
causes of depression.6 This disease severely impairs familiar 
and social sphere, as well as professional working, leading, in 
some cases, to suicide.7 Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing   depression. Doctors, nurses, and other hospital 
service providers are among a group at high risk for 
developing depression.8 It is estimated that depression has a 
greater impact on job performance than chronic diseases, 
such as arthritis, blood pressure, backache, and diabetes.9 
Nursing is among occupational groups at high risk for 
depression due to harsh working conditions.10 Several 
studies have examined the prevalence of depression among 
nurses. In 2 studies conducted in the USA, the prevalence of 
depression was reported to range from 18% to 41%.11,12  
However, only few studies are done in nurses of Bangladesh.  
Thus, we carried out a 20 questionnaire based cross 
sectional study to find out the prevalence of depression in 
nurses.

Method

The Study was a descriptive cross sectional study conducted 
at Rajshahi Medical College  Hospital, Rajshahi, Bangladesh 
during the period of March  2020 to september 2020. 200 
nurses were included in the study after randomized sampling. 
The recruited nurses were informed about the purpose of 
study and explained about the general instructions. Informed 
consent was taken prior to the study. The nurses were 
allowed to respond in their own time and privacy. The 
participation was entirely voluntary. The study was approved 
by the Research Ethical Committee. Then they were given 
the questionnaires which comprised of personal data, Zung 
Depression Inventory & stress inducing factors.

• Personal Data: This included age, sex, religion and home 
district.

• Zung Depression Scale: It is a 20 itemed self rated 
questionnaire which assess the level of depression 
symptoms.13 It has already been used in primary care and 
community settings and as a screen for depression.14  It 
contains 10 positive questions for e.g. “I eat as much as I 
used to” and 10 negative questions for e.g. “I notice that I 
am losing weight”. Answers thus obtained are scored 
between one to four for each question with a total score 
ranging from 20 to 80. A score less than 50 were 
considered to represent a case with no depression while a 
score ≥50 was considered to represent a case with 
depression.

• Stress inducing factors: After in-depth literature review and 
peer consultation, five most important stress inducing 
factors were selected. The nurses were asked to strike the 
factors they thought to be important from the following.

a) Hospital stress
b) Relationships problem
c) Hectic lifestyle
d) Future concerns
e) Familial problem

Data were analyzed by using SPSS software (Version: 16) 
and then the results were interpreted.

Results

Out of the 200 questionnaires distributed to nurses 193 were 
returned completed, giving a response rate of 96.5 %. Out of 
the 193 respondents, 139 were females and 54 males. The 
mean age of study subjects was 40.67 years and a range of 
26 to 55 years. Overall prevalence of depression in nurses 
was found to be 5.03 %. The incidence of depression was 
found to be more among female nurses versus male nurses 
which is shown in table.

Table 1: Distribution of the respondents by sex of the 
nurses

Table 2: Distribution of the respondents by stress 
inducing factors

Discussion

The response rate of 96.5 % renders an adequate sample of 
population studied to fulfill the objectives of the study. The 
findings show the prevalence of depression (4.66%) in  
Rajshahi Medical College  Hospital, Rajshahi . In another 
study conducted in China, the prevalence of depression 
among nurses was 38%.15 Also in two studies conducted in 
Taiwan, the prevalence was 52.5% and 27.7%, 
respectively.16,17 Canada, France, and the USA reported a 
prevalence rate of 10% to 40%.18,19,20,21 Various factors, such 
as differences in personality, cultural, social, and working 
conditions may explain differences in the prevalence of 
depression among nurses in different countries around the 
world. Moreover, different methodological designs and 
different tools used for assessing depression could play a 
role in explaining these discrepancies. In our study, the 
prevalence of depression was found to be less in the nurses. 
This finding could be due to less hospital, familial and 
relationship stress . In  Bangladesh a rural community-based 
study showed an overall prevalence of psychiatric disorders 
as 16.5%; notably, half of the sufferers had depressive 
disorders (8%) and a third had anxiety disorders (5%).22 On 
the other hand, another study on females in a rural setting 
reported 16.4% had mental disorders with depression being 

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 

45. Eastman R.T., Roth J.S., Brimacombe K.R., Simeonov A., Shen M., 
Patnaik S. Remdesivir: a review of its discovery and development 
leading to Emergency Use Authorization for treatment of COVID-19. 
ACS Cent Sci. 2020;6:672–683.

46. Hendaus M.A. Remdesivir in the treatment of coronavirus disease 
2019 (COVID-19): a simplified summary. J Biomol Struct Dyn. 
2020:1–6.

47. Babadaei M.M.N., Hasan A., Vahdani Y., Bloukh S.H., Sharifi M., 
Kachooei E. Development of remdesivir repositioning as a nucleotide 
analog against COVID-19 RNA dependent RNA polymerase. J Biomol 
Struct Dyn. 2020:1–9.

48. Tchesnokov E.P., Feng J.Y., Porter D.P., Gotte M. Mechanism of 
inhibition of Ebola virus RNA-dependent RNA polymerase by 
remdesivir. Viruses. 2019;11

49. Saha A., Sharma A.R., Bhattacharya M., Sharma G., Lee S.S., 
Chakraborty C. Probable molecular mechanism of remdesivir for the 
treatment of COVID-19: need to know more. Arch Med Res. 2020.

50. Kmietowicz Z. COVID-19: selected NHS patients will be treated with 
remdesivir. BMJ. 2020;369:m2097.

51. Sheahan T.P., Sims A.C., Graham R.L., Menachery V.D., Gralinski L.E., 
Case J.B. Broad-spectrum antiviral GS-5734 inhibits both epidemic 
and zoonotic coronaviruses. Sci Transl Med. 2017;9.

52. Sheahan T.P., Sims A.C., Leist S.R., Schafer A., Won J., Brown A.J. 
Comparative therapeutic efficacy of remdesivir and combination 
lopinavir, ritonavir, and interferon beta against MERS-CoV. Nat 
Commun. 2020;11:222.

53. de Wit E., Feldmann F., Cronin J., Jordan R., Okumura A., Thomas T. 
Prophylactic and therapeutic remdesivir (GS-5734) treatment in the 
rhesus macaque model of MERS-CoV infection. Proc Natl Acad Sci U 
S A. 2020;117:6771–6776.



lymphedema. Patients undergoing ALND also frequently 
suffers from chronic shoulder pain, stiffness, limited 
movement of the shoulder.16 The effect of such complications 
severely hamper the quality of the patients life.
The concept of sentinel lymph node biopsy was developed in 
patients with early breast cancer in order to define the axillary 
status without having to go through extensive dissections; 
unless they are needed.SLNB was designed to minimize the 
side effects of lymph node surgery but still offer outcomes 
equivalent to axillary dissection.27 Over the years various 
studies confirmed that post-operative morbidities significantly 
decreases in patients undergoing SLNB then those 
undergoing ALND.20,21,23

There have been multiple studies conducted regarding the 
efficacy and the rate of complications between SLNB and 
ALND. Two of the largest studies are  NSABP-  B32 in USA 
and the ALMANAC trial conducted in UK. NSABP –B32 study 
after long term follow up, found that over all survival, disease 
free survival and regional control were statistically equivalent 
between two groups ( one underwent SLNB and ALND and 
the other group underwent SLNB only) and SLNB alone is a 
safe and effective treatment for early breast cancer with 
clinically negative axilla.10 The ALMANAC trial  compared the 
rate of  morbidity outcomes between SLNB and ALND and 
concluded that sentinel lymph node biopsy is associated with 
reduced complications  and better quality of life than standard 
axillary  treatment and should be the treatment of choice for 
patients  who have early-stage breast cancer with clinically 
negative  nodes.25 Currently SLNB has already been 
accepted as a standard protocol  in early breast cancer   in 
UK and US.22,26

There are various studies that  are being conducted through 
out the world on many aspects of SLNB but most  of them are 
in western settings. Despite the huge burden of breast cancer 
patients in this region, only a handful of studies are found in 
the setting of our subcontinent let alone our country.
In our neighboring country India , at the 8th Annual Women's 
Cancer Initiative – Tata Memorial Hospital (WCI-TMH) 
Conference the panel recommended that a full axillary 
clearance that includes level III lymph nodes be undertaken 
as a standard procedure in breast cancer surgery in 
developing countries.28 The panel noted the relative 
abundance of large, non-screen-detected cancers and locally 
advanced breast cancers in these regions, with a high 
possibility of axillary nodal involvement being an important 
factor in this recommendation. The panel  also recommended  
that the sentinel lymph node technique could be considered 
in carefully selected patients with early breast cancer and 
clinically negative axilla in centers that have this expertise. 
However, the panel recommended that in order to establish 
the safety of this procedure in developing countries, centers 
that undertake these procedures should regularly audit their 
outcome with adequate patient follow-up.28

In this study, methylene  blue dye was used for SLNB due to 
the widespread availability of the agent in the local setting. It 
was successful in revealing  sentinel lymph nodes  in 23 out 
of 30 (76.66%)ofcases in this series. It is higher than   the 
findings of Guiliano and collegues9 who reported 65.5%  
identification rate using vital blue dye ; but lower than 
Golshan et al29,  who reported  identification rate of 96.5% 

Sensitivity is defined as the probability that a test result will be 
positive when the disease is present (true positive rate). 
=True Positive  / (True Positive + false negative).

Specificity is defined as the probability that a test result will be 
negative when the disease is not present (true negative rate). 
= false positive/false positive + true negative. 
Based on these parameters , the sensitivity and specificity of 
this  study was 91% and 100% respectively.

Positive predictive value (PPV) is the probability that the 
disease is present when the test is positive.  = true positive/ 
(True Positive+ False Positive).

Negative predictive value (NPV) is the probability that the 
disease is not present when the Standard  test is negative. = 
True negative / (True Negative + False Negative).

So  PPV and NPV  of this study was found to be 100% and 
92% , respectively. 

The diagnostic accuracy is calculated by the following 
formula: True Positive +True negative /Number of patients 
where SLN could be successfully identified , which was 95.6 
% in our study.

 
Table 2.5: Various Parameters of the study

Discussion

Screening methods and increased awareness about breast 
health  are helping physicians to diagnose early breast 
cancer . The challenge is now to accurately stage the patients 
and treat them accordingly. The complications of ALND are 
extremely distressing to the patient  and very difficult for  the 
surgeons to treat. The most distressing of them , is  
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Fortunately none of the patients in this study series 
developed any complications of axillary dissection; only one 
patient developed wound dehiscence. None of the patients 
reported any anaphylactic reactions to methylene blue dye. 
Although the sample population of this series  is very small, 
but the results are very much encouraging. It shows that 
sentinel lymph node biopsy using methylene blue dye can be 
performed safely and effectively  in our local settings. But 
there is a learning curve for the surgeons and careful 
selection of patients  along with meticulous surgical 
technique and proper pathological evaluation is important to 
yield the best result.

Conclusion

In this study,  albeit with a small study sample; sentinel lymph 
node biopsy in breast cancer patients showed to have high 
diagnostic accuracy (95.6%) with low false negative rate 
(9.09%) . SLNB procedure showed to have a sensitivity of 
91%  and specificity of 100%.

Limitations

There were some  limitations to our study, most important of 
them is the small study sample. As only breast cancer 
patients with clinically non palpable axillary nodes were 
selected for this study ; it significantly reduced  our study 
sample . Also  it was  conducted in a single institution within a 
six months period, the sample population was chosen to be 
minimum thirty(30) patients. Studies with larger population 
with longer period of follow up is needed to evaluate sentinel 
lymph node biopsy on a wider scale.

The technical aspect of the study was also taken into 
consideration. But  the procedures in this study  were 
followed according to the  international protocols; which  was 
found easy to grasp and quite doable.
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this study, the patient who had the false negative SLNB had 
previous surgery in the breast for fibroadenoma. In fact she 
was the only patient in this series who had previous surgery 
in the breast.  Many investigators also reported the incidence 
of skip metastases to the upper levels in the axilla 5,19; which 
is also a disadvantage of SLNB using blue dye . In a 
meta-analysis done by Kim et al, it was found that The false 
negative rate was significantly  lower in the studies that 
included more than 100patients (6.7%) compared with the 
studies thatincluded less than 100 patients.49 So our small 
sample population is also another the reason behind our 
slightly higher  false negative rate than the recommended 
rate. Some studies found that there may be an  increased risk 
of false negativity if blue dye  alone is used.13,37 Somashekhar 
et al,reported that combination of radio-isotope and blue dye 
yields higher identification rate and lower false negative rate 
and this is supported in many other studies.37-39 But in many 
cases , methylene blue dye use facilitated the visual 
detection of SLNs which were neither hot on 
lymphoscintigraphy nor suspicious at palpation40,41.But 
many authors  found high diagnostic accuracy in using blue 
dye alone and concluded that is safe and effective in early 
breast cancer.29-31,40,42 

Out of the 23 cases , SLNB was able to delineate the axillary 
status accurately in 22 cases. The sensitivity was 90% and 
the positive predictive value was 100%. This is similar to the 
result by Krag and Veronesi in their studies.11,18 In twelve 
patients , where both SLN and Non SLN  both were free from 
any metastases. These patients were  ideal candidates for 
SLNB where unnecessary axillary dissection can be avoided.
In  ten patients where SLN contained metastasis , four of 
them had non SLN metastases also. Therefore, in  these are 
the patients, ALND is justified for both staging and 
loco-regional control . The concept of SLNB is that if it 
contained metastasis then the patient should undergo full 
axillary dissection; if  the facility of per-operative frozen 
section is available then the decision for ALND can be taken 
immediately . If per-oprative frozen section is not available 
then after permanent histology by Hematoxylin-Eosin  
staining ; the patient has to under go a second procedure. 
Our institution like many other, does not have the facility for 
frozen section biopsy.  Although many studies report a high 
sensitivity of frozen section biopsy of lymph nodes43,44 but the 
permanent histology with Hematoxylin and Eosin staining still 
remains the gold standard. This is because current  
intra-operative sentinel lymph node (SLN)  tests have 
reportedly high false-negative rates45 leading to second 
operations when metastases are  identified postoperatively 
by permanent-section  hematoxylin and eosin (HE) or 
immunohistochemistry  (IHC). 

Canavese etal,performed a study in 2010 , where the authors 
concluded intra-operative SLN pathology can be safely 
omitted in T1-N0 tumour but recommended to be used in T2 
tumour.46 Delayed definitive breast surgery offers improved 
accuracy of SLN diagnosis as well as the possibility of 
performing this technique  even in hospitals without a 
resident pathologist.  The obvious disadvantage of this latter 
approach is that all patients end up with two operations 
instead of only the small minority with pathological false 
negative intra-operative  node assessment who require 
delayed ALND 19.

using methylene blue dye alone. Many other investigators 
also found excellent result using blue dye30,31;their 
identification rate exceeded 90% compared to the 76.6% of 
our study. But the  high sensitivity (91%) and diagnostic 
accuracy(95.6%)  of the present study are similar to the 
findings of above mentioned studies.29-31

There were 7 patients (30.4%) in whom methylene blue dye 
failed to locate the SLN.  There are many factors that are 
linked to SLN failure such as, increased age, body mass and 
tumour palpability and size  has been linked to an increased 
incidence of SLNB failure.24,47 Many studies found that  age of 
the patientssignificantly affect the ability to identify SLN , 
where  the SLN identification rate significantly decreased in 
women over 50 years of age.13,24,32,33 Increased body mass is 
also implicated as a risk factor for SLNB failure, where  
localization rate decreased in women with increased body 
mass.14,34 However there were no significant correlation 
found in this study  between SLNB localization and these risk 
factors. The tumoursite was found most commonly in the  
upper outer quadrant of the breast (33%) . There was a 
significant correlation between the tumour site and SLN 
identification rate .The SLN identification rate increased when 
the tumour was in upper outer quadrant. This is similar  with 
the findings of Goyal et al and Mcmasters et al, where 
authors reported a increased SLNB identification rate  where 
tumour was  located in upper outer quadrant.13,33 
The tumour characteristics  such as size, histological type, 
number of nodes involved in  metastasis , lympho-vascular 
invasion , margin involvement of the tumour were recorded in 
this study. In some literature , the tumour size is delineated as 
a potential risk factor SLNB localization.5,20,32 SLNB is 
discouraged in patients where the tumour size is more than 5 
cm.22 No such correlations were obtained from this study. The 
rate of false negative rates defines the accuracy of SLNB15,19 

as if thenegative sentinel node is removed while the 
positivenode remains in the axilla, the disease will be 
understaged,leaving the patient at risk for recurrence.15 In our 
study , we had only  one  false negative case  among the 23 
cases where SLN were localized . and the over all false 
negative  rate  was 9.09%. Although  this is  lower than the 
study conducted by Parmar et al 48 who reported a false 
negative rate of 16.6%; but it is slightly higher than 
recommended rate which is equal or  less the 5%.17,22

There are several reasons attributed  for the false-negative 
results encountered  in the studies of SLNB. The surgical  
learning curve is an important factor influencing SLN 
localization rate and the false negative rates.13,35,36 In the 
present study SLN were detected  in 68% of the total cases 
done  in first  3 months  which then improved  to 85% of  
cases done in the last 3 months. Coxet al,   suggest that 
increased volumes of cases lead to decreased failure 
rates35. It is currently recommended that surgeons perform 
at least 20-30 cases of SLNB with a documented false 
negative rate before abandoning ALND completely.13,20,22 This 
is why in this study , both SLNB and ALND was performed in 
each patients to ensure the accurate staging of the patient 
and document the false negative rates of SLNB.
Multifocal tumours or prior excisionof the primary tumour ; 
such cases may be  incapable of intra-operative lymphatic 
mapping. It is because ofunexpected drainage by one or 
more lymphatic channels or   impaired lymphatic flow.19,22  In 
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Introduction

Carcinoma breast is the most common cancer of adult 
females and is the leading cause of death among cancer 
patients with more than 300,000 deaths worldwide  annually.1 
As women are becoming  increasingly conscious about their 
breast health; the  cancer cases are being presented at 
earlier stage. This is  giving the physicians the chance to treat 
breast cancer at an early stage thus improving the outcome. 
So accurate staging is therefore crucial in these patients for 
planning the right treatment .The axillary nodal status is 
accepted universally as the most powerful  prognostic tool 
available for early stage breast cancer and is the universal 
standard.2

Breast cancer patients routinely undergo axillary lymph node 
dissection (ALND) i.e. removal of Level I & II axillary lymph 
nodes; it  is the most accurate method to assess axillary 
nodal status.2 Physical examination and imaging technique 

such as ultrasonography or mamogram underestimates the 
presence of axillary lymph nodal involvement in 20-30% of 
patients with clinically negative axilla.3 So ALND remains the 
gold standard for accurate assessment of axillary nodal 
status.

Unfortunately around 50% of patients staged by axillary 
clearance develop morbidities that includes lymphaedema , 
chronic shoulder pain, paraesthesias, damage to sensory 
and motor nerves, seroma formation, wound infection, drain 
complications.2,4 Treatment of these complications are often 
very difficult. Additionally, the survival advantage of ALND 
has been  challenged due to relatively low incidence of 
axillary lymph nodal metastasis in early breast cancer as up 
to 70% of women with small tumours (i.e. T1 or T2) found to 
have negative lymph nodes after axillary  clearance.4,5 So  
less extensive methods of evaluating the axillary nodal basin  
have been sought  after.2

There have been a common practice to stage the axilla using 
less invasive measures such as axillary node sampling where 
only a  small number of Level I lymph nodes are removed . 
Although axillary node sampling is associated with fewer 
complications, it has been shown to have a high error rate of 
about 24%.4

In order to have more accurate samples of the node; the 
concept of the sentinel lymph node biopsy (SLNB) was 
developed. Cells detaching from the primary tumour are likely 
to arrive at, and be held by, the first node to receive lymph 
from the involved area.4,6 This lymph node is termed as 
sentinel lymph node (SLN) and this node reflects the status of 
the entire nodal basin.7

A lymphotropic dye or a radioisotope (99mTechnetium) 
labeled radioisotope, or a combination of both, is injected into 
the breast and its drainage pattern traced. This node can then 
be removed and tested pathologically to determine whether it 
is negative or positive for metastatic disease (i.e. staging).4 
Once the sentinel nodes has been identified it can be  
surgically excised and subjected to  pathological analysis. If it 
contains metastatic cells then the patient will undergo  axillary 
lymph node dissection. But the patients with negative sentinel 
lymph nodes are spared from the unnecessary axillary 
dissection and its complications.

Sentinel Lymph Node Biopsy also results in increased 
sensitivity as a diagnostic procedure, since focused 
pathologic attention is paid to the lymph nodes that are most 
likely to harbormetastases, compared to brief pathologic 
analysis of all excised lymph nodes in an axillary dissection.4,8

Sentinel lymphnode biopsy (SLNB) in early stages of breast 
carcinoma using radioistiope was used by Alex And Krag in 
1993.3,4 Giuliano and colleagues used  blue dye as a single 
agent for SLNB and reported   sentinel node identification 
rates of 98%, without false-negative nodes.9 Since then it has 
been picked up and practiced all over the world.

The   NSABP-32 trial is the largest  multicenter trial to date 
examining the safety  and accuracy of SLNB.10 The trial 
randomly assigned women with clinically  negative axilla to 
receive SLNB with an ALND or just SLNB alone . It 

demonstrated that SLNB is safe and reliable, with 
false-negative rates of 8% to 10%, and lower morbidity than 
ALND.10 Veronesi and colleagues randomly assigned   516 
women with early stage breast  cancer to either SLNB and   
ALND or SLNB alone (ALND was performed only for axillary 
metastases   in the SLNB-alone arm).11 There was less pain 
and better arm mobility in those who underwent SLNB only. 
Additionally,  there were no differences in local recurrence or 
survival at follow-up.12

SLNB especially with lymphotropic dye   is a safe, less 
technically demanding  and cost effective procedure suitable 
for a developing country like Bangladesh. It has a short 
learning curve among surgeons making it easy to grasp 
therefore can be used across  the country. The use of SLNB 
as a  diagnostic tool in early breast cancer needs to be 
reviewed in the context of our country ; especially in 
assessing its ability to determine which axillary lymph nodes 
are negative and which are positive for metastasis. This  
information can then be used   to avoid unnecessary removal 
of lymph nodes and reduce the consequent morbidity of  
axillary clearance without compromising survival.

Method

The study was a prospective, cross-sectional study to 
localize the sentinel lymph node for biopsy and then to 
determine the diagnostic accuracy of the procedure in 
patients with carcinoma breast with clinically non-palpable 
axillary lymph nodes.The study was conducted in the 
Department of Surgery of Bangladesh Medical College & 
Hospital, Dhanmondi, Dhaka, Bangladesh.. Study period was 
Six Months (December 2012 to May 2013). And the study 
populations we Female patients admitted with Carcinoma 
breast with clinically non palpable axillary lymph nodes in 
Department of Surgery in Bangladesh Medical College and  
Hospital (BMCH), Dhanmondi, Dhaka.

Patients who were admitted in the Surgery Department of 
Bangladesh Medical College and Hospital from December 
2012 to May 2013 admitted with carcinoma breast with non 
palpable axillary lymph nodes.

Criteria for inclusion of patients were Female patients with 
diagnosed as a case of carcinoma breast with clinically non 
palpable axillary lymph nodes. And exclusion criterias are 
Patients with carcinoma breast with clinically palpable axillary 
lymph nodes, Patients with carcinoma breast with history of 
neo-adjuvant therapy,Patients with carcinoma  metastatic 
breast cancer.

A total number of 30 female  patients diagnosed as 
carcinoma breast (by FNAC) with clinically non palpable 
lymph nodes admitted in  patients in department of surgery in 
Bangladesh Medical College and  Hospital (BMCH) were 
chosen by purposive sampling.

After approval from hospital ethics committee and getting 
informed written consent to participate in the study, 30 female 
patients aged 26-78 years, admitted with breast cancer with 
clinically non palpable axillary lymph nodes were chosen; all 
with the fine needle aspiration (FNAC) proven carcinoma 
breast.

Presence of  lympho- vascular invasion  and the free margin 
involvement was compared against SLN identification rate 
(Table 2.1-2.3). No significant correlation was found between 
them.

Table  2.1 : Statistical Relationship between presence of 
lymphatic invasion and SLN Identi�cation

   

*Analysis  was done by Chi-Square test

Table 2.2: Statistical Relationship between presence of 
vascular invasion  and SLN Identi�cation

*Analysis was done by Chi-Square test

Table 2.3: Statistical Relationship between free margin 
involvement and SLN Identi�cation.

*Analysis was  done by Chi-Square test.
 
Among the  23  cases where SLNB was successful ,  there 
were 12 (52.17% ) patients where both SLN and non SLN 
were negative for metastasis . So SLNB was accurate in 
staging the axilla as negative for metastasis (table:15). 
These cases are as defined True Negatives which is 
defined by a negative SLNB and a negative axilla  after 
ALND.
In 6 (26.08%)  patients , SLN was positive for metastasis 
while non SLN was negative. 
4 (17.31%) patients  had metastasis in both their  SLN and 
the non SLN .  In all 10 of these patients SLNB was 
successful in determining that axillary metastasis was 
indeed  present . These are true positives which is defined 
as a positive SLN with or without a positive axilla. 
While in 1 patient (4.34%), the SLN was negative while the 
axilla was positive , indicating  that the SLNB could not 
accurately predict the  axillary status in this case . This is a  
false negative case which is  defined as negative SLN but 
with positive lymph nodes in ALND.So SLNB could not 
accurately predict the axilla in this case.
Based on these definitions there were no false positives in 
these study.

Table 2.4: Histological Examination Findings of Sentinel 
and Axillary Lymph nodes.

False negative is considered an important marker for the 
accuracy of SLNB. False negative  rate of our study was 
9.09%.

At the operation table,  5ml of sterilized 1% methylene blue 
dye was injected in the sub-areolar region (Figure:1.1) . 
Gentle massage of the breast was done for 5 minutes to 
increase the uptake of dye by the lymphatic channels (Figure 
1.2). Ten-fifteen minutes later, the axilla was explored through 
a transverse incision made in the   lower axilla just below the 
hair line. (Figure: 1.3).

The subcutaneous fascia followed by the axillary fascia was 
dissected looking for blue stained channels and lymph 
nodes.(Figure: 1.4) If found, then the blue stained lymph 
node(s) were then removed and was demarcated as sentinel 
lymph node (SLN)(Figure 1.5). All patients underwent simple 
mastectomy and axillary lymph node dissection up to level II. 
The dissected axillary specimen was checked again to see 
whether any blue stained lymph nodes were seen. If found 
then they were also marked as sentinel lymph node(Figure 
1.6). The specimens were then fixed and  preserved in 
formalin and sent to Histopathogy.

The pathological analysis was done by  Haematoxilin and 
Eosin stain. Both the sentinel and non-sentinel lymph nodes 
examined for metastatic deposit.

Figure 1.1: Injection of methylene blue dye in sub-areolar 
plexus

Figure 1.2: Gentle massage of breast to increase dye uptake 
by lymphatic channel

 
Figure 1.3: Axillary incision given for SLNB

Figure 1.4: Identification of the blue stained lymph node in 
axilla followed by excision(pointed by arrow)

Figure: 1.5: Sentinel lymph node

 

Figure 1.6: Blue stained  lymph node the specimen of the 
axillary tail (pointed by the arrow)

Results
Thirty (n=30) female patients with breast cancer and clinically 
node negative axilla participated in this study. The age of the 
patients ranged between 26-78 years( Median 
age±SD-46.50±11.21).Among them 13 were premenopausal 
and 17 were postmenopausal. Clinically  tumour size ranged 
between 1.5-6.5 cm. (Median size ±SD = 3 ±1.27) (Table1.1).

Table 1.1: Statistical Pro�le of Age and Tumour size of the 
study population

All patients were injected with methylene blue dye in the 
subareolar plexus for sentinel lymph node biopsy followed by 
mastectomy and axillary clearance up to level II . In 23  of 
them, sentinel lymph nodes were identified. The number of 
sentinel lymph nodes(SLN)ranged  1-5 (Median number ±SD 
=  2.5±1.249) while the number of non-sentinel lymph node 
ranged between 5-13 (Median number ±SD =  7 ± 4.31) 
(Table:1.2).

Table 1.2: Statistical Pro�le of SLN and Non-SLN

Sentinel lymph nodes could not be identified in 7 cases.  SLN  
identification rate increased with surgical experience in the 6 
months study  period. SLN were detected in 11 (68%) of the 
16 cases in first  3 months  and  12 (85%) of the 14 cases in 
the last 3 months. Overall identification rate 76.66%(Table5).

Table 1.3 : SLN Identi�cation rate in breast cancer 
patients  with clinically node negative axilla

Patient characteristics such as age of the patient, body 
weight, size of the tumour ,site 
of the tumour was recorded. These variable were than 
correlated  with the identification .

Most of the patients ( 57%)were in 35-50 age group .There 
were no significant correlation between age group and SLN 
identification rate  (Table:1.4).

Table 1.4: Statistical Relationship between age of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Most of the patients (40%) were of average body weight. Our 
study found no significant relationship between SLN 
identification rate and body weight (Table:1.5).

Table 1.5: Statistical Relationship between BMI of the 
patients and SLN Identi�cation

*Analysis done by Chi-square test

Majority of the tumours were found  upper outer quadrant of 
the breast (33%). This study found that there was an 
association  between the tumour site and SLN identification 

rate (p-value was <0.05).The SLN identification rate 
increased when the tumour was located in upper outer 
quadrant (Table:1.6).

Table1.6: Statistical Relationship between site of the 
tumour and SLN Identi�cation

*Analysis  was done by Chi-square test

In this study , 60% of the tumours were of the size  ranged 
between 2-4 cm. No specific size of tumour  showed 
significant association with SLN identification (Table:1.7).

Table 1.7: Statistical Relationship between size of tumour 
and SLN Identi�cation.

*Analysis  was done   by Chi-square test

The pathological characteristics of the tumour such as 
histological type  , grade, lympho-vascular invasion, 
free margin involvement were documented. Nodal 
status of the axilla was delineated after histo-pathology 
of the lymph nodes. Statistical analysis was done to see 
whether there was any correlation between SLN 
identification and nodal status.

There was no significant correlation between lymph 
node status and SLN identification. 53%  of the patients  
were found to  in No stage (Table:1.8).

Table 1.8: Statistical Relationship between lymph node 
status and SLN Identi�cation.

*Analysis was done by Chi-square test.
93% of the tumours were infiltrating ductal carcinoma. This 
study found no significant correlation between histological 
type and SLN identification (Table 1.9).

Table 1.9: Statistical Relationship between histological 
sub-type of the tumour and SLN Identi�cation groups.

*Analysis  was done   by Chi-Square test
73% of the tumours were  of nuclear grade  II (moderately 
differentiated). Relationship between nuclear grade of the 
tumour and SLN identification was evaluated. No significant  
correlation  was found between them (Table:2.0).

Table 2.0: Statistical Relationship between nuclear grade 
of the tumour and SLN Identi�cation

 

* Analysis was done by Chi-Square test.

of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.

References

01. Schoeman D., Fielding B.C. Coronavirus envelope protein: current 
knowledge. Virol J. 2019;16:69.

02. Belouzard S., Chu V.C., Whittaker G.R. Activation of the SARS 
coronavirus spike protein via sequential proteolytic cleavage at two 
distinct sites. Proc Natl Acad Sci U S A. 2009;106:5871–5876. 

03. Boopathi S., Poma A.B., Kolandaivel P. Novel 2019 coronavirus 
structure, mechanism of action, antiviral drug promises and rule out 
against its treatment. J Biomol Struct Dyn. 2020:1–10.

04. Chang H.L., Chen Y.H., Taiwan H.C., Yang C.J. EGFR tyrosine kinase 
inhibitor-associated interstitial lung disease during the coronavirus 
disease 2019 pandemic. J Thorac Oncol. 2020. 

05. Chang H.L., Wei P.J., Wu K.L., Huang H.L., Yang C.J. Checkpoint 
inhibitor pneumonitis mimicking COVID-19 infection during the 
COVID-19 pandemic. Lung Canc. 2020. 

06. Sanville B., Corbett R., Pidcock W., Hardin K., Sebat C., Nguyen M.V. 
A community transmitted case of severe acute respiratory distress 
syndrome due to SARS CoV2 in the United States. Clin Infect Dis. 
2020.

07. Wang D., Hu B., Hu C., Zhu F., Liu X., Zhang J. Clinical characteristics 
of 138 hospitalized patients with 2019 novel coronavirus-infected 
pneumonia in Wuhan, China. J Am Med Assoc. 2020.

08. Zhu N., Zhang D., Wang W., Li X., Yang B., Song J. A novel 
coronavirus from patients with pneumonia in China, 2019. N Engl J 
Med. 2020;382:727–733.

Beacon Med. J. 2021; Vol-4 (2); 43

1. * Dr. G. M. Raihanul Islam, MBBS, MPH
 Vice President, Head of Medical Services Department
 Beacon Pharmaceuticals Limited
 E-mail: dr.raihan@beaconpharma.com.bd
 Mobile: 01985-550111

2. Dr. Tamoshi Showkat MBBS, MPH
 Sr. Executive, Medical Services Department
    Beacon Pharmaceuticals Limited

3. Dr.Shafaet Hossain Mozumdar, MBBS, MPH
 Sr. Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

4. Dr. Badhan Kumar Das, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

5. Dr. Moniruzzaman, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

6. Dr. Israt Azmi Rolin, MBBS
 Executive, Medical Services Department
 Beacon Pharmaceuticals Limited

Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 

Remdesivir as a Possible Therapeutic Option for the COVID-19.
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ABSTRACT

A recent outbreak of coronavirus disease 2019 (COVID-19) caused by the novel coronavirus 
designated as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) started in Wuhan, 
China, at the end of 2019. The clinical characteristics of COVID-19 include respiratory symptoms, 
fever, cough, dyspnea, and pneumonia. The mortality rate has greatly increased in Italy, Spain and 
USA. However, there is no specific treatment against this new virus. Therefore, it is urgently 
necessary to identify effective antiviral agents to combat the disease and explore the clinical effect of 
antiviral drugs. No drugs or biologics have been proven to be effective for the prevention or treatment 
of COVID-19. Numerous antiviral agents, immunotherapies, and vaccines are being investigated for 
development of potential therapies. The antiviral agent remdesivir, nucleotide analogue prodrug, has 
broad-spectrum activity against viruses from several families. Having demonstrated potent antiviral 
activity against coronaviruses in preclinical studies, remdesivir emerged as a candidate drug for the 
treatment of the novel coronavirus disease COVID-19, caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection, during the current global pandemic. 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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Introduction

Duplex ultrasound denotes the B-mode ultrasound scan 
along with Doppler study by which we can easily determine 
the anatomical abnormality of any internal organ as well as 
vascular flow and any obstruction by a real time imaging 
method.Ultrasound can reliably diagnose liver abscess (85% 
sensitivity).1 Unusually a very large liver abscess may cause 
complete IVC occlusion and markedly reduced arterial flow 
which may produce AKI, ascites and bilateral ankle edema. In 
the recent past we have diagnosed such an atypical case by 
the help of duplex ultrasound. The patient was also treated by 
ultrasound guided aspiration with the help of alternating 
dilution of abscess cavity by normal saline solution and was 
cured within a one month follow up period.  This is a rare 
clinical presentation in our experience and this report 
describes the importance of duplex study in rapid 
management planning of such a rare case.

Case report

A 37 years old male patient was admitted in medicine 
department of Rajshahi Medical College Hospital, a tertiary 
level medical college hospital of Bangladesh with the 
complaints of fever for 15 days and upper abdominal pain for 
the same duration. The patient was non-hypertensive, 
non-diabetic, non-anemic nor any previous cardiac illness. 
After hospital admission his urine R/M/E showed (+) albumin 
but no sugar and pus cell was 6-8 / HPF. Routine blood count 
reveals neutrophilic leukocytosis with normal RBC and 
Platelet counts. ESR was 35 mm in 1st hour and SGPT was 
304 U/L. On the same day Ultrasound reveals a large liver 
abscess (about 17 x 16 cm) along with bilateral renal 
parenchymal disease and mild ascites and CxR shows right 
sided mild pleural effusion. The patient’s RBS was 4.5 
mmol/L with high serum creatinine level (5.0 mg/dl) and 
ultimately diagnosed as AKI due to septicemia with liver 
abscess and mild ascites. Only 200 ml pus could be aspirated 
from the abscess under USG guidance. Culture of the pus 
showed no growth. Subsequently his serum creatinine level 
was gradually high up (5.8 mg/dl) on the next day and the 
patient’s condition was deteriorated. Then the patient was 
transferred to nephrology department for better management 
and the patient was sent for Doppler study of lower limbs from 
the Nephrology department. The patient was very ill looking 
and cachectic. On physical examination we found bilateral 
ankle edema (more on right) with tense and tender abdomen 
along with rapid respiratory movement. Doppler study 
showed markedly reduced arterial flow with luminal 
narrowing of all lower limb arteries but no atherosclerosis nor 
any evidence of PVD. Markedly dilated deep veins were also 
noted without any DVT. Subcutaneous tissue over and above 
the ankle joints was thick and edematous without any sign of 
cellulitis. Depending upon these Doppler findings we 
scanned the abdomen and found a large liver abscess which 
occupy almost entire right lobe and maximum part of left lobe 
that pressing over the inferior vena cava (IVC) and abdominal 
aorta (AA). The abscess completely occluded the IVC lumen 
without any venous return along with severe arterial 
narrowing and markedly reduced abdominal aorta flow due to 
pressure effect.

Value of Duplex Ultrasound Scan to Assess IVC Obstruction and Arterial Insufficiency 
due to Liver Abscess 

Hossain M M 1, Hosen M M A 2, Ahsan M S 3, Begum N 4, Ahmed P 5,
Ahmed T 6, Alam S N 7. 

Case Report

ABSTRACT:
Liver abscess presenting with bilateral ankle edema is an unusual clinical presentation. Recently we 
have made such an unusual diagnosis of a patient as AKI with ascites due to vascular occlusive 
disease by an unusually very large liver abscess with the help of duplex ultrasound modality who was 
presenting with fever with upper abdominal pain and distention along with bilateral ankle edema in a 
tertiary level academic hospital. 

Figure-I: Shows a large liver abscess and bilateral ankle edema with ill looking 
face of patient before ultrasound guided aspiration of liver abscess.
Subsequently we found bilateral enlarged, swollen and 
hypoechoic kidneys consistent with acute renal 
parenchymal disease with mild ascites and right sided 
moderate pleural effusion. During this time 
Echocardiogram showed good LV systolic function without 
any cardiac abnormality. The pathophysiology of all these 
multi-system involvement was due to pressure effect of 
liver abscess on AA and IVC that causes markedly 
reduced blood flow through the abdominal aorta beneath 
the liver abscess to below onwards and complete venous 
obstruction but not due to septicemia. Pleural fluid study 
showed no malignant cell nor any Gram (+)ve or Gram 
(-)ve bacteria. Then the abscess was re-aspirated under 
USG guidance and by alternative use of normal saline 
dilutions. The abscess was multiloculated. About 3995 ml 
pus was aspirated from the abscess cavity by a total of 7 
consecutive days. About 240 ml normal saline was used 
alternatively for dilution of abscess cavity. The patient was 
on conservative treatment during this intervention 
technique. Serum creatinine was gradually came to 3.8 
mg/dl just after 1st day of aspiration then 1.7 mg/dl after 
4th day and ultimately 1.1 mg/dl after 5th day of aspiration. 
After 7th aspiration day abscess cavity was almost empty 
and within this time about 2780 ml straw colored fluid was 
aspirated from right sided pleural effusion. Ultrasound 
scan after the final aspiration day revealed normal size 
kidneys with normal echogenicity without any ascites. 
Within this aspiration time patient’s ankle edema was 
disappeared with normal respiratory rate without any 
crepitation or rhonchi. Abdominal pain and fever was also 
completely subsided. Patient became well. So, the patient 
was discharged from the hospital about 1 month after 
admission.

 
Figure-II: shows the complete disappearance of ankle edema with a well 
looking face after a consecutive 7 days ultrasound guided aspiration of liver 
abscess.

Following 7 days of discharge the patient was again came 
to us and about 1300 ml pleural fluid was aspirated from 
right side of chest and only 45 ml pus was aspirated from 
the abscess cavity. Follow up USG after 1 month of 1st 
aspiration revealed the abscess cavity was almost absent 
with very minimum amount of pleural effusion on right side 
and the patient was quite normal clinically and 
biochemically  with normal S.creatinine level without any 
albumin in urine.

Discussion
 
Diagnostic ultrasound is a hazardless modality that can help 
both in rapid diagnosis as well as in treatment.Duplex 
ultrasound denotes the B mode ultrasound scan along with 
Doppler study by which we can easily determine the 
anatomical abnormality of any internal organ along with 
vascular flow and any obstruction in a real time imaging 
method. A liver abscess is defined as a pus-filled cavitary 
lesion in the liver that can develop from injury to the liver or an 
intraabdominal infection disseminated from the portal 
circulation.2 Unusually a very large liver abscess may cause 
complete IVC occlusion and markedly reduced arterial flow 
by pressure effect which may produce AKI, ascites and 
bilateral ankle edema.  B-mode diagnostic ultrasound alone 
cannot tell the vascular flow abnormality which may give the 
clue of primary route of pathophysiology. Duplex ultrasound 
scan is highly effective for the diagnosis of any vascular flow 
abnormality by which we can easily detect vascular occlusive 
disease.With refinement of image-guided techniques in 
recent years, needle aspiration has emerged as an  
appropriate alternatives to open drainage, providing similarly 
high success rates but with the advantages of a minimally 
invasive approach.3 Ultrasound guided needle aspiration is 
believed to be as effective and safe as catheter drainage, but 
simpler and quicker to perform, with decreased risk of 
procedural complications and post-procedural sepsis.4 The 
prognosis of pyogenic liver abscess (PLA) is dependent on 
the time of  diagnosis.5 Moreover, repeated aspiration 
incrementally increases the likelihood of management 
success following each aspiration.6 Duplex study can give us 
the clue of diagnosis at the initial stage thereby we can avoid 
the delay of diagnosis and initiate appropriate treatment at an 
earlier stage, as it has a high risk of mortality in untreated 
patients (upto 19%).7

Conclusion
In conclusion, we can say immediate screening of each and 
every patient in emergency medical department presenting 
with fever, upper abdominal pain and ankle edema by duplex 
ultrasound can reduce the morbidity and mortality of patients 
as well as reduce treatment cost and save the time. 
Moreover, normal saline dilution during USG guided 
aspiration of multiloculated large liver abscess will be more 
fruitful of aspiration.
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 
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Based on the currently understood mechanisms, many 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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Introduction

Duplex ultrasound denotes the B-mode ultrasound scan 
along with Doppler study by which we can easily determine 
the anatomical abnormality of any internal organ as well as 
vascular flow and any obstruction by a real time imaging 
method.Ultrasound can reliably diagnose liver abscess (85% 
sensitivity).1 Unusually a very large liver abscess may cause 
complete IVC occlusion and markedly reduced arterial flow 
which may produce AKI, ascites and bilateral ankle edema. In 
the recent past we have diagnosed such an atypical case by 
the help of duplex ultrasound. The patient was also treated by 
ultrasound guided aspiration with the help of alternating 
dilution of abscess cavity by normal saline solution and was 
cured within a one month follow up period.  This is a rare 
clinical presentation in our experience and this report 
describes the importance of duplex study in rapid 
management planning of such a rare case.

Case report

A 37 years old male patient was admitted in medicine 
department of Rajshahi Medical College Hospital, a tertiary 
level medical college hospital of Bangladesh with the 
complaints of fever for 15 days and upper abdominal pain for 
the same duration. The patient was non-hypertensive, 
non-diabetic, non-anemic nor any previous cardiac illness. 
After hospital admission his urine R/M/E showed (+) albumin 
but no sugar and pus cell was 6-8 / HPF. Routine blood count 
reveals neutrophilic leukocytosis with normal RBC and 
Platelet counts. ESR was 35 mm in 1st hour and SGPT was 
304 U/L. On the same day Ultrasound reveals a large liver 
abscess (about 17 x 16 cm) along with bilateral renal 
parenchymal disease and mild ascites and CxR shows right 
sided mild pleural effusion. The patient’s RBS was 4.5 
mmol/L with high serum creatinine level (5.0 mg/dl) and 
ultimately diagnosed as AKI due to septicemia with liver 
abscess and mild ascites. Only 200 ml pus could be aspirated 
from the abscess under USG guidance. Culture of the pus 
showed no growth. Subsequently his serum creatinine level 
was gradually high up (5.8 mg/dl) on the next day and the 
patient’s condition was deteriorated. Then the patient was 
transferred to nephrology department for better management 
and the patient was sent for Doppler study of lower limbs from 
the Nephrology department. The patient was very ill looking 
and cachectic. On physical examination we found bilateral 
ankle edema (more on right) with tense and tender abdomen 
along with rapid respiratory movement. Doppler study 
showed markedly reduced arterial flow with luminal 
narrowing of all lower limb arteries but no atherosclerosis nor 
any evidence of PVD. Markedly dilated deep veins were also 
noted without any DVT. Subcutaneous tissue over and above 
the ankle joints was thick and edematous without any sign of 
cellulitis. Depending upon these Doppler findings we 
scanned the abdomen and found a large liver abscess which 
occupy almost entire right lobe and maximum part of left lobe 
that pressing over the inferior vena cava (IVC) and abdominal 
aorta (AA). The abscess completely occluded the IVC lumen 
without any venous return along with severe arterial 
narrowing and markedly reduced abdominal aorta flow due to 
pressure effect.
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Figure-I: Shows a large liver abscess and bilateral ankle edema with ill looking 
face of patient before ultrasound guided aspiration of liver abscess.
Subsequently we found bilateral enlarged, swollen and 
hypoechoic kidneys consistent with acute renal 
parenchymal disease with mild ascites and right sided 
moderate pleural effusion. During this time 
Echocardiogram showed good LV systolic function without 
any cardiac abnormality. The pathophysiology of all these 
multi-system involvement was due to pressure effect of 
liver abscess on AA and IVC that causes markedly 
reduced blood flow through the abdominal aorta beneath 
the liver abscess to below onwards and complete venous 
obstruction but not due to septicemia. Pleural fluid study 
showed no malignant cell nor any Gram (+)ve or Gram 
(-)ve bacteria. Then the abscess was re-aspirated under 
USG guidance and by alternative use of normal saline 
dilutions. The abscess was multiloculated. About 3995 ml 
pus was aspirated from the abscess cavity by a total of 7 
consecutive days. About 240 ml normal saline was used 
alternatively for dilution of abscess cavity. The patient was 
on conservative treatment during this intervention 
technique. Serum creatinine was gradually came to 3.8 
mg/dl just after 1st day of aspiration then 1.7 mg/dl after 
4th day and ultimately 1.1 mg/dl after 5th day of aspiration. 
After 7th aspiration day abscess cavity was almost empty 
and within this time about 2780 ml straw colored fluid was 
aspirated from right sided pleural effusion. Ultrasound 
scan after the final aspiration day revealed normal size 
kidneys with normal echogenicity without any ascites. 
Within this aspiration time patient’s ankle edema was 
disappeared with normal respiratory rate without any 
crepitation or rhonchi. Abdominal pain and fever was also 
completely subsided. Patient became well. So, the patient 
was discharged from the hospital about 1 month after 
admission.

 
Figure-II: shows the complete disappearance of ankle edema with a well 
looking face after a consecutive 7 days ultrasound guided aspiration of liver 
abscess.

Following 7 days of discharge the patient was again came 
to us and about 1300 ml pleural fluid was aspirated from 
right side of chest and only 45 ml pus was aspirated from 
the abscess cavity. Follow up USG after 1 month of 1st 
aspiration revealed the abscess cavity was almost absent 
with very minimum amount of pleural effusion on right side 
and the patient was quite normal clinically and 
biochemically  with normal S.creatinine level without any 
albumin in urine.

Discussion
 
Diagnostic ultrasound is a hazardless modality that can help 
both in rapid diagnosis as well as in treatment.Duplex 
ultrasound denotes the B mode ultrasound scan along with 
Doppler study by which we can easily determine the 
anatomical abnormality of any internal organ along with 
vascular flow and any obstruction in a real time imaging 
method. A liver abscess is defined as a pus-filled cavitary 
lesion in the liver that can develop from injury to the liver or an 
intraabdominal infection disseminated from the portal 
circulation.2 Unusually a very large liver abscess may cause 
complete IVC occlusion and markedly reduced arterial flow 
by pressure effect which may produce AKI, ascites and 
bilateral ankle edema.  B-mode diagnostic ultrasound alone 
cannot tell the vascular flow abnormality which may give the 
clue of primary route of pathophysiology. Duplex ultrasound 
scan is highly effective for the diagnosis of any vascular flow 
abnormality by which we can easily detect vascular occlusive 
disease.With refinement of image-guided techniques in 
recent years, needle aspiration has emerged as an  
appropriate alternatives to open drainage, providing similarly 
high success rates but with the advantages of a minimally 
invasive approach.3 Ultrasound guided needle aspiration is 
believed to be as effective and safe as catheter drainage, but 
simpler and quicker to perform, with decreased risk of 
procedural complications and post-procedural sepsis.4 The 
prognosis of pyogenic liver abscess (PLA) is dependent on 
the time of  diagnosis.5 Moreover, repeated aspiration 
incrementally increases the likelihood of management 
success following each aspiration.6 Duplex study can give us 
the clue of diagnosis at the initial stage thereby we can avoid 
the delay of diagnosis and initiate appropriate treatment at an 
earlier stage, as it has a high risk of mortality in untreated 
patients (upto 19%).7

Conclusion
In conclusion, we can say immediate screening of each and 
every patient in emergency medical department presenting 
with fever, upper abdominal pain and ankle edema by duplex 
ultrasound can reduce the morbidity and mortality of patients 
as well as reduce treatment cost and save the time. 
Moreover, normal saline dilution during USG guided 
aspiration of multiloculated large liver abscess will be more 
fruitful of aspiration.
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 
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fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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of treatment. Moreover, the remdesivir-treated animals did 
not show any signs of pulmonary disease.43

Results from patients with COVID-19 and 
clinical trials

Historically, remdesivir was tested to treat patients with Ebola 
in a randomized clinical trial in the Democratic Republic of the 
Congo in 2018.44 In 2020, remdesivir was included in the 
“Solidarity” international clinical trial conducted by the World 
Health Organization in an attempt to find an effective 
treatment for COVID-19.51 As a timely response to the 
pandemic, patients with COVID-19 have been treated with 
remdesivir in emergency protocols. In the first patient with 
COVID-19 treated with remdesivir, a 35-year-old from 
Washington, pneumonia improved after 7 days of treatment.45 
In Seattle, USA, remdesivir was used as a compassionate 
drug to treat seven critically ill patients.46 A larger study found 
that, following a 10-day course of remdesivir treatment 
(intravenous administration at 200 mg on day 1, followed by 
100 mg daily), 68% (36 of 53) of patients with COVID-19 
showed clinical improvement; however, there was no control 
group in this study.47 Therefore, this information is insufficient 
to confirm the efficacy of remdesivir in treating patients with 
COVID-19.

To adequately assess the efficacy of remdesivir, clinical trials 
are ongoing in countries such as USA, Norway, Canada, 
France, and China. Although the length of treatment differs 
slightly, the dose of remdesivir is similar: 200 mg on day 1, 
followed by 100 mg for the rest of the treatment period.

The first randomized, double-blind, placebo-controlled, 
multicenter clinical trial was reported on April 29, 2020.48 The 
study was conducted in China with 237 patients (158 in the 
remdesivir group and 79 in the placebo control group), and 
the primary endpoint was the time taken to achieve clinical 
improvement. The study revealed that treatment with 
remdesivir did not lead to a significant reduction in the time 
taken to achieve clinical improvement. In addition, mortality 
and viral clearance time in patients with severe COVID-19 
were not significantly different from those in the placebo 
group, suggesting that remdesivir had poor clinical benefits. 
This further suggests that in COVID-19, viral propagation is 
not the main factor responsible for disease severity. On this 
account, the antiviral properties of remdesivir will not be 
beneficial. The severity of COVID-19 has been associated 
with the cytokine release storm,52 suggesting that host 
immune responses play an important role in this event. 
Therefore, a combination of remdesivir with immunosuppressants 
(for example sarilumab, an IL-6 the inhibitor) and/or other 
antiviral agents might potentiate the antiviral activity of 
remdesivir and mitigate the immunopathological injury caused 
by excessive immune effectors.52

Nonetheless, during the same trial,52 in remdesivir-treated 
patients with COVID-19, especially those treated within 10 
days of symptom onset, faster clinical improvement was 
observed than that in the placebo group. Unfortunately, the 
study was terminated prematurely owing to the occurrence of 
more frequent adverse events in the remdesivir group than in 
the placebo group.52 Considering these findings, the small 
sample size, and because the study was unexpectedly 

terminated, it may be insufficient to elucidate the efficacy of 
remdesivir.53 Furthermore, the pharmacokinetics of remdesivir 
and its active metabolite in the respiratory tracts and/or other 
infected organs remain largely unknown in patients with 
COVID-19.36

The pharmacokinetic profile of remdesivir, particularly the 
concentrations of the active metabolite, GS-441524, in the 
respiratory tract or other infected tissues in patients with 
severe COVID-19 are unknown.48 In addition, currently 
available data on remdesivir are lacking, in particular those in 
drug–drug, drug–gene, and drug–disease interactions. This 
information is important in predicting possible negative 
outcomes that may arise during treatment.

Conclusion

Remdesivir is a nucleotide analog prodrug that inhibits 
SARS-CoV-2 RdRp. Its viral activities against SARS-CoV-2 
have been shown in both in vitro and in vivo studies. 
Remdesivir has been used in several countries as an 
emergency drug for patients with COVID-19, and some 
patients showed improved clinical outcomes.

Recommendation 

However, large-scale clinical trials should be conducted to 
confirm the efficacy of remdesivir in treating patients with 
COVID-19.
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Introduction

Coronaviruses are non-segmented, enveloped, 
positive-sense, and single-stranded RNA viruses that 
commonly exist in mammals.1 Human and animal 
coronaviruses comprise four genera, named α, β, γ, and δ. 
β-Coronaviruses include those that cause Middle East 

respiratory syndrome (MERS), severe acute respiratory 
syndrome (SARS), and coronavirus disease 2019 
(COVID-19).2 Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) interacts with pulmonary and parabronchial 
epithelial cells to enter through the epithelial cell membrane.3 
The virus primarily spreads through saliva droplets or 
discharge from the nose of an infected individual after 
coughing or sneezing and is the causative pathogen of 
COVID-19,3 which appears to have a spectrum of clinical 
presentations that ranges from asymptomatic to severe 
respiratory failure.4,5,6 SARS-CoV-2 caused an outbreak of 
novel pathogenic viral pneumonia in December 2019, which 
subsequently became a global pandemic.7 Several preventive 
strategies were then implemented by governments worldwide 
in an attempt to control the spread of the virus, including but 
not limited to the shutting of air and sea borders, case 
identification and tracking, quarantining individuals with 
suspected infections, travel restrictions, big data integration, 
and facemask policies.8,9,10.11 Furthermore, many drugs have 
been proposed to control and treat COVID-19.12,13,14 
SARS-CoV-2 enters cells through direct interactions between 
the viral S protein and the cellular receptor 
angiotensin-converting enzyme 2.15,16 After entering a cell, 
the virus releases its genome, which is translated into viral 
replicase polyproteins and cleaved into functional proteins by 
proteases. Viral genome replication is mediated by the viral 
replication complex, which includes RNA-dependent RNA 
polymerase (RdRp).17,18 Viral nucleocapsids are assembled 
from the packaged viral genomes and translated to form viral 
structural proteins, which are then released by exocytosis.19 

20, 21, 22

Based on the currently understood mechanisms, many 
therapeutic drugs are being investigated and developed to 

09. Chen F.M., Feng M.C., Chen T.C., Hsieh M.H., Kuo S.H., Chang H.L. 
Big data integration and analytics to prevent a potential hospital 
outbreak of COVID-19 in Taiwan. J Microbiol Immunol Infect. 2020.

10. Hsiao S.H., Chen T.C., Chien H.C., Yang C.J., Chen Y.H. Measurement 
of body temperature to prevent pandemic COVID-19 in hospitals in 
Taiwan: repeated measurement is necessary. J Hosp Infect. 
2020;105:360–361.

11. Huang H.T., Chen T.C., Liu T.Y., Chiu C.F., Hsieh W.C., Yang C.J. How 
to prevent outbreak of a hospital-affiliated dementia day-care facility 
in the pandemic COVID-19 infection in Taiwan. J Microbiol Immunol 
Infect. 2020;53:394–395.

12. Yang C.J., Chen T.C., Chen Y.H. The preventive strategies of 
community hospital in the battle of fighting pandemic COVID-19 in 
Taiwan. J Microbiol Immunol Infect. 2020;53:381–383.

13. Jean S.S., Lee P.I., Hsueh P.R. Treatment options for COVID-19: the 
reality and challenges. J Microbiol Immunol Infect. 2020;53:436–443.

14. Jorgensen S.C., Kebriaei R., Dresser L.D. Remdesivir: review of 
pharmacology, pre-clinical data and emerging clinical experience for 
COVID-19. Pharmacotherapy. 2020.

15. Khan S.A., Zia K., Ashraf S., Uddin R., Ul-Haq Z. Identification of 
chymotrypsin-like protease inhibitors of SARS-CoV-2 via integrated 
computational approach. J Biomol Struct Dyn. 2020:1–10.

16. Hoffmann M., Kleine-Weber H., Schroeder S., Kruger N., Herrler T., 
Erichsen S. SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 
and is blocked by a clinically proven protease inhibitor. Cell. 
2020;181:271–280.

17. Wrapp D., Wang N., Corbett K.S., Goldsmith J.A., Hsieh C.L., Abiona 
O. Cryo-EM structure of the 2019-nCoV spike in the prefusion 
conformation. bioRxiv. 2020.

18. Elfiky A.A., Azzam E.B. Novel guanosine derivatives against MERS 
CoV polymerase: an in silico perspective. J Biomol Struct Dyn. 
2020:1–9.

19. Amirian E.S., Levy J.K. Current knowledge about the antivirals 
remdesivir (GS-5734) and GS-441524 as therapeutic options for 
coronaviruses. One Health. 2020;9:100128.

20. Gordon C.J., Tchesnokov E.P., Feng J.Y., Porter D.P., Gotte M. The 
antiviral compound remdesivir potently inhibits RNA-dependent RNA 
polymerase from Middle East respiratory syndrome coronavirus. J Biol 
Chem. 2020;295:4773–4779. 

21. Gupta M.K., Vemula S., Donde R., Gouda G., Behera L., Vadde R. 
In-silico approaches to detect inhibitors of the human severe acute 
respiratory syndrome coronavirus envelope protein ion channel. J 
Biomol Struct Dyn. 2020 Apr 15:1–11.

22. Singh A.K., Singh A., Singh R., Misra A. Remdesivir in COVID-19: a 
critical review of pharmacology, pre-clinical and clinical studies. 
Diabetes Metab Syndr. 2020;14:641–648.

23. Davies M., Osborne V., Lane S., Roy D., Dhanda S., Evans A. 
Remdesivir in treatment of COVID-19: a systematic benefit-risk 
assessment. Drug Saf. 2020;43:645–656. 

24. Guo Y.R., Cao Q.D., Hong Z.S., Tan Y.Y., Chen S.D., Jin H.J. The origin, 
transmission and clinical therapies on coronavirus disease 2019 
(COVID-19) outbreak - an update on the status. Mil Med Res. 
2020;7:11. 

25. Mehta N., Mazer-Amirshahi M., Alkindi N., Pourmand A. 
Pharmacotherapy in COVID-19; A narrative review for emergency 
providers. Am J Emerg Med. 2020.

26. Beigel J.H., Tomashek K.M., Dodd L.E., Mehta A.K., Zingman B.S., 
Kalil A.C. Remdesivir for the treatment of COVID-19 - preliminary 
report. N Engl J Med. 2020.

27. Goldman J.D., Lye D.C.B., Hui D.S., Marks K.M., Bruno R., Montejano 

R. Remdesivir for 5 or 10 days in patients with severe COVID-19. N 
Engl J Med. 2020 May 27.

28. Grein J., Ohmagari N., Shin D., Diaz G., Asperges E., Castagna A. 
Compassionate use of remdesivir for patients with severe COVID-19. 
N Engl J Med. 2020;382:2327–2336. 

29. Nasir M., Talha K.A., Islam T., Saha S.K., Selina F., Parveen R.A. Use 
of remdesivir in the management of COVID-19: a systematic review on 
current evidences. Mymensingh Med J. 2020;29:481–487.

30. Wang Y., Zhang D., Du G., Du R., Zhao J., Jin Y. Remdesivir in adults 
with severe COVID-19: a randomised, double-blind, 
placebo-controlled, multicentre trial. Lancet. 2020;395:1569–1578. 

31. Cai Q., Yang M., Liu D., Chen J., Shu D., Xia J. Experimental treatment 
with Favipiravir for COVID-19: an open-label control study. 
Engineering (Beijing) 2020.

32. Khalili J.S., Zhu H., Mak N.S.A., Yan Y., Zhu Y. Novel coronavirus 
treatment with ribavirin: groundwork for an evaluation concerning 
COVID-19. J Med Virol. 2020;92:740–746.

33. Cao B., Wang Y., Wen D., Liu W., Wang J., Fan G. A trial of 
lopinavir-ritonavir in adults hospitalized with severe COVID-19. N Engl 
J Med. 2020;382:1787–1799.

34. Weehuizen J.M., Hoepelman A.I.M. An open-label cluster-randomized 
controlled trial of chloroquine, hydroxychloroquine or only supportive 
care in patients admitted with moderate to severe COVID-19 
(ARCHAIC)-protocol publication. Eur J Clin Invest. 2020.

35. Gautret P., Lagier J.C., Parola P., Hoang V.T., Meddeb L., Mailhe M. 
Hydroxychloroquine and azithromycin as a treatment of COVID-19: 
results of an open-label non-randomized clinical trial. Int J Antimicrob 
Agents. 2020:105949.

36. Gautret P., Lagier J.C., Parola P., Hoang V.T., Meddeb L., Sevestre J. 
Clinical and microbiological effect of a combination of 
hydroxychloroquine and azithromycin in 80 COVID-19 patients with at 
least a six-day follow up: a pilot observational study. Trav Med Infect 
Dis. 2020;34:101663.

37. Xu X., Han M., Li T., Sun W., Wang D., Fu B. Effective treatment of 
severe COVID-19 patients with tocilizumab. Proc Natl Acad Sci U S A. 
2020;117:10970–10975.

38. Wu C., Chen X., Cai Y., Xia J., Zhou X., Xu S. Risk factors associated 
with acute respiratory distress syndrome and death in patients with 
coronavirus disease 2019 pneumonia in Wuhan, China. JAMA Intern 
Med. 2020 

39. Russell C.D., Millar J.E., Baillie J.K. Clinical evidence does not 
support corticosteroid treatment for 2019-nCoV lung injury. Lancet. 
2020;395:473–475.

40. Deftereos S.G., Giannopoulos G., Vrachatis D.A., Siasos G.D., Giotaki 
S.G., Gargalianos P. Effect of colchicine vs standard care on cardiac 
and inflammatory biomarkers and clinical outcomes in patients 
hospitalized with coronavirus disease 2019: the GRECCO-19 
randomized clinical trial. JAMA Netw Open. 2020;3

41. Gomeni R., Xu T., Gao X., Bressolle-Gomeni F. Model based approach 
for estimating the dosage regimen of indomethacin a potential 
antiviral treatment of patients infected with SARS CoV-2. J 
Pharmacokinet Pharmacodyn. 2020;47:189–198.

42. Marinella M.A. Indomethacin and resveratrol as potential treatment 
adjuncts for SARS-CoV-2/COVID-19. Int J Clin Pract. 2020 

43. Olivares-Gazca J.C., Priesca-Marin J.M., Ojeda-Laguna M., 
Garces-Eisele J., Soto-Olvera S., Palacios-Alonso A. Infusion of 
convalescent plasma Is associated with clinical improvement in 
critically ill patients with COVID-19: a Pilot study. Rev Invest Clin. 
2020;72:159–164.

44. Ferner R.E., Aronson J.K. Remdesivir in COVID-19. BMJ. 
2020;369:m1610. 

fight SARS-CoV-2 during the current COVID-19 pandemic. 
Several ongoing clinical trials are testing the efficacy of single 
and combination treatments.23,24 Many different drugs are 
under evaluation,25 including antiviral nucleotide analogs 
such as remdesivir,26, 27, 28, 29, 30 antiviral nucleoside analogs 
such as favipiravir31 and ribavirin,32 protease inhibitors such 
as lopinavir/ritonavir,33 antimalarials such as chloroquine and 
hydroxychloroquine alone34 or combined with azithromycin,35,36 
biologics such as tocilizumab,37 corticosteroids38,39 colchicine,40 
nonsteroidal anti-inflammatory drugs such as indomethacin41,42 
and convalescent plasma.43

Based on several clinical trials and reports on its compassionate 
use, remdesivir is considered by many to be the most 
promising drug for the treatment of COVID-19.44, 45, 46 
Remdesivir is a prodrug of an adenosine analog, and its 
triphosphate form can be used as a substrate for many viral 
RdRp complexes.47,48 It has been reported to inhibit viral RNA 
synthesis by a specific mechanism of delayed chain 
termination for MERS-CoV, SARS-CoV, and SARS-CoV-2.49

To date, there are no Food and Drug Administration 
(FDA)-approved drugs for COVID-19, however, in the USA, 
the FDA has authorized the emergency use of remdesivir to 
treat hospitalized adults and pediatric patients with suspected 
or laboratory-confirmed SARS-CoV-2 infection and severe 
COVID-19. Remdesivir has also been made available in the 
UK through the Early Access to Medicines Scheme (EAMS) 
after a positive scientific opinion from the Medicines and 
Healthcare Products Regulatory Agency. Similar arrangements 
have already been made by regulatory authorities in Japan. 
The EAMS scheme provides patients with COVID-19 and 
life-threatening or seriously debilitating conditions access to 
drugs that have not yet received licensing approval.50 
Additionally, several large-scale clinical trials on the 
compassionate use of remdesivir have been published with 
varying results.26,27,28,30 In the current study, a PubMed search 
using a combination of the keywords “COVID-19” 
“SARS-CoV-2” and “remdesivir” was performed.

Remdesivir

Remdesivir is an investigational nucleoside analog that acts 
as a competitive inhibitor of viral RNA-dependent RNA 
polymerase.13 It is a prodrug with a molecular formula of 
C27H35N6O8P and an exact mass of 602.23 Da. In the body, 
remdesivir is transformed into an active molecule known as 
GS-441524, with a molecular formula of C12H13N5O4 
(291.10 Da). Remdesivir was previously proposed for the 
treatment of Ebola 29,30,44 and is yet to be approved or licensed 
by the US Food and Drug Administration (FDA) or any other 
drug regulatory authority worldwide. The antiviral activities of 
remdesivir on RdRp have been reported against Ebola virus36,37 
MERS-CoV,33 SARS-CoV,33,34 and other coronaviruses such as 
CoV-OC43, CoV-229E, and PDCoV.5

Evidence from in vitro studies

In 2015, a study showed that remdesivir is an effective 
inhibitor of the Ebola virus.29 Its half-maximal effective 
concentration (EC50), the drug concentration that induces a 

response halfway between the baseline and maximum after a 
specified exposure time, varied between 0.07 and 0.14 μM in 
Ebola-infected cells such as HeLa, HFF-1, HMVEC-TERT, 
and Huh-7.30 Studies on the inhibitory effects of remdesivir 
against various viruses have been conducted using seven 
virus families, namely, filo-, paramyxo-, pneumo-, bunya-, 
arena-, rhabdo-, and flaviviruses.31Another study showed that 
phosphorylated GS-441524, the active molecule of 
remdesivir, inhibited feline infectious peritonitis in CRFK cells, 
with a half maximal inhibitory concentration (IC50; the drug 
concentration at which half of the peak inhibiting effect of the 
drug against a specific viral function is achieved) of 0.78 μ
M.32

The RdRp sequences of SARS-CoV-2 and SARS-CoV 
display more than 80% similarity.49,50 Therefore, it was 
suggested that remdesivir could potentially exert antiviral 
activities against SAR-CoV-2. Remdesivir was found to have 
an EC50 of 0.77 against SARS-CoV-2 in Vero E6 cells .17 This 
activity of remdesivir was higher than that of the other drugs 
used in the study, such as ribavirin, penciclovir, favipiravir, 
nafamostat, nitazoxanide, and chloroquine, which showed 
EC50 values of 109.5, 95.96, 61.88, 22.50, 2.12, and 1.13 μ
M, respectively.17 Another study in Vero E6 cells also 
revealed that remdesivir inhibited the replication of 
SARS-CoV-2, with an EC50 of 23.15 μM, showing the 
strongest antiviral activity among the tested drugs.39 In this 
study, the viral load was fit in a logarithmic scale under 
increasing remdesivir concentrations, rather than a linear 
scale reported previously.17 These initial studies suggest that 
remdesivir inhibits the replication of SARS-CoV-2 and has the 
potential to be used in the treatment of COVID-19.

Evidence from in vivo studies

In 2016, an in vivo study was conducted using Ebola-infected 
rhesus monkeys (a non-human primate) and various doses of 
remdesivir intramuscular injections.30 Post-exposure revealed 
that remdesivir exerted protective effects by inhibiting viral 
replication.30 The concentration of form of remdesivir, was 10 
μM in peripheral blood mononuclear cells after administration 
of 10 mg/kg remdesivir.30 A study in Nipah virus-infected 
African green monkeys showed the protective effects of 
remdesivir: half of the remdesivir-treated monkeys (n = 4) 
developed mild respiratory symptoms and the other half 
recovered; those in the control group developed severe 
respiratory disease.40

Remdesivir has also been shown to exert antiviral activity 
against coronaviruses. Remdesivir treatment was found to 
reduce the viral load in MERS-CoV-infected Ces1c−/− 
hDPP4 mice and was phenotypically associated with 
improved pulmonary function and decreased likelihood of 
acute lung injury development in infected animals.41 In 
addition, remdesivir inhibited MERS-CoV replication in the 
pulmonary organs of rhesus macaques and led to a reduction 
in lung lesions.42 Remdesivir also reduced the viral load in the 
lung and improved the respiratory function of SARS-CoV 
MA15-infected mice.34 A recent study showed that remdesivir 
administration to SARS-CoV-2-infected rhesus macaques 
improved pulmonary lesions, according to radiographs; 
reduced viral titers in bronchoalveolar lavage after 12 h of 
treatment; and reduced the viral load in the lungs after 7 days 
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