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ABOUT THE JOURNAL

Instruction to Authors
Papers
The Ibrahim Cardiac Medical Journal (published bi- 
annually) accepts contributions from all branches of 
cardiovascular diseases which include original articles, 
review articles, case reports and letter to the Editor. 
The articles submitted are accepted on the condition that 
they must not have been published in whole or in part in 
any other journal and are subject to editorial revision. The 
Editor preserves the right to make literary or other 
alterations which do not a�ect the substance of the 
contribution. It is a condition of acceptance that the 
copyright becomes vested in the journal and permission 
to republish must be obtained from the publisher. 
Authors must conform to the uniform requirements for 
manuscripts submitted to biomedical journals (JAMA 
1997; 277: 927-34).

Legal Considerations
Authors should avoid the use of names, initials and 
hospital numbers which may lead to recognition of a 
patient. A table or illustration that has been published 
elsewhere should be accompanied by a statement that 
permission for reproduction has been obtained from the 
authors or publishers.

Preparation of manuscript
Each manuscript should indicate the title of the paper, 
and the name(s) and full address (es) of the author(s). 
Contributors should retain a copy in order to check proofs 
and in case of loss. Two hard copies of each manuscript 
(double-spaced) should be submitted. If a manuscript is 
accepted for publication in the ICMJ, the editor 
responsible for it may request a soft copy (a CD or via 
internet) of the �nal revision. Each paper will be reviewed 

for possible publication. The Editor may wish to see the 
raw data (electronic form) if necessary. 

In preparing the manuscript, use double spacing throughout, 
including title, abstract, text, acknowledgement, references, 
table and legends for illustrations with font size 'Times New 
Roman 12'. Begin each of the following sections on a separate 
paper. Number pages consecutively.

The standard layout of a manuscript is:
- Title page
- Abstract, including Keywords
- Introduction (not headed)
- Methods
- Results
- Discussion
- Acknowledgements
- Funding
- List of references
- Tables & Figures (including legends)
- Illustrations (including legends)

The pages should be numbered in the bottom 
right-handcorner, the title page being page one, etc. Start 
each section on a separate page.

Title page
A separate page which includes the title of the paper. 
Titles should be as short and concise as possible 
(containing not more than 50 characters). Titles should 
provide a reasonable indication of the contents of the 
paper. This is important as some search engines use the 
title for searches. Titles in the form of a question, such as 'Is 
plasma homocystine a cause or manifestation of acute 
myocardial infarction?' may be acceptable.

Full Name of the Journal :  Ibrahim Cardiac Medical Journal
Short Name :  Ibrahim Card Med J
Nature of Publication :  Bi-Annual
Published From :  Ibrahim Cardiac Hospital & Research Institute
Address : 122, Kazi Nazrul lslam Avenue, Shahbag, Dhaka, Bangladesh
  Tel: 88-02-9671141-43, 9674031, 9670034, Fax: 9674030, E-mail: info@ibrahimcardiac.org.bd

Aims & Scope
The Ibrahim Cardiac Medical journal is an English Language Scienti�c dealing with cardiovascular medicine 
addressing preventive, curative and rehabilitative cardiac services. It is an o�cial journal of Ibrahim Cardiac 
Hospital & Research Institute and is published bi-annually.

The Ibrahim Cardiac Journal of Bangladesh intends to publish the highest quality material on all aspects of 
cardiovascular health and disease. It includes articles related to original research �ndings, technical evaluations 
and reviews. In addition, it provides readers opinion regarding the articles published in the journal.
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The title page should include the name(s) and address (es) 
of all author(s). Details of the authors' quali�cations and 
post (e.g., professor, consultant) are also required. An 
author's present address, if it di�ers from that at which the 
work was carried out or special instructions concerning 
the address for correspondence), should be given as a 
footnote on the title page and referenced at the 
appropriate place in the author list by superscript 
numbers (1, 2, 3 etc.). If the address to which proofs should 
be sent is not that of the �rst author, clear instructions 
should be given in a covering note, not on the title page.

Abstract
The 'Abstract' will be printed at the beginning of the 
paper. It should be on a separate sheet, in structured 
format (Background; Methods; Results; and Conclusions) 
for all Clinical Investigations and Laboratory 
Investigations. For Reviews and Case Reports, the Abstract 
should not be structured. The Abstract should give a 
succinct account of the study orcontents within 350 
words. The results section should contain data. It is 
important that the results and conclusion given in the 
'Abstract' are the same as in the whole article. References 
are not included in this section.

Keywords
Three to six keywords should be included on the 
summary page under the heading Keywords. They should 
appear in alphabetical order and must be written in UK 
English spelling.

Introduction
The recommended structure for this section is
- Background to the study
- What is known /unknown about it
- What research question/hypothesis you are interested in
- What objective(s) you are going to address

The introduction to a paper should not require more than 
300 words and have a maximum of 1.5 pages 
double-spaced. The introduction should give a concise 
account of the background of the problem and the object 
of the investigation. It should state what is known of the 
problem to be studied at the time the study was started. 
Previous work should be quoted here but only if it has 
direct bearing on the present problem. The �nal 
paragraph should clearly state the primary and, if 
applicable, secondary aims of the study.

Methods
The title of this section should be 'Methods'–neither' 
Materials and methods' nor Patients and methods'. The 
Methods section should give a clear but concise 

description of the process of the study. Subjects covered 
in this section should include:
- Ethical approval / license
- Patient population
- Inclusion/ exclusion criteria
- Conduct of the study
- Data handling
- Statistics used to analyse the data including level of
   signi�cance
- (CTA)

Ethical clearance
Regardless of the country of origin, all clinical 
investigators describing human research must abide by 
the Ethical Principles for Medical Research Involving 
Human Subjects outlined in the Declaration of Helsinki 
and adopted in October 2000 by the World Medical 
Association, last ammended in 2013. This document can 
be found at:

http://ohsr.od.nih.gov/guidelines/helsink i .html. 
Investigators are encouraged to read and follow the 
Declaration of Helsinki. Clinical studies that do not meet 
the Declaration of Helsinki criteria will be denied peer 
review. If any published research is subsequently found to 
be non-compliant to Declaration of Helsinki, it will be 
withdrawn or retracted. On the basis of the Declaration of 
Helsinki, the Ibrahim Cardiac Medical journal requires that 
all manuscripts reporting clinical research state in the �rst 
paragraph of the 'Methods' section that:

- The study was approved by the appropriate Ethical 
Authority or Committee.

- Written informed consent was obtained from all 
subjects, a legal surrogate, or the parents or legal 
guardians for minor subjects.

Human subjects should not be identi�able. Do not 
disclose patients' names, initials, hospital numbers, dates 
of birth or other protected healthcare information. If 
photographs of persons are to be used, either take 
permission from the person concerned or make the 
picture unidenti�able. Each �gure should have a label 
pasted on its back indicating name of the author at the 
top of the �gure. Keep copies of ethics approval and 
written informed consents. In unusual circumstances the 
editors may request blinded copies of these documents to 
address questions about ethics approval & study conduct. 

Detailed description
The methods must be described in su�cient detail to 
allow the investigation to be interpreted, and repeated if 
necessary, by the reader. Previously documented standard 
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methods need not be stated in detail, but appropriate 
reference to the original should be cited. However, any 
modi�cation of previously published methods should be 
described and reference given. Where the programme of 
research is complex such as might occur in a 
cardiovascular study in animals, it may be preferable to 
provide a table or �gure to illustrate the plan of the 
experiment, thus avoiding a lengthy explanation. In 
longitudinal studies (case-control and cohort) exposure 
and outcome should be de�ned in measurable terms. Any 
variables, used in the study, which do not have universal 
de�nition should be operationalised (described in such 
terms so that it lends itself to uniform measurement). 
Where measurements are made, an indication of the error 
of the method in the hands of the author should be given. 
The name of the manufacturer of instruments used for 
measurement should be given with an appropriate 
catalogue number or instrument identi�cation (e.g. 
Radiometer PHM 7). The manufacturer's town and country 
must be provided. In the case of solutions for laboratory 
use, the methods of preparation & precise concentration 
should be stated.

Single Case Reports
Single case reports of outstanding interest or clinical 
relevance, short technical notes and brief investigative 
studies are welcomed. However, length must not exceed 
1500 words including an unstructured abstract of less 
than 200 words. The number of �gures / tables must not 
be more than 4 and references more than 25.

Animal studies
In the case of animal studies, it is the responsibility of the 
author to satisfy the Board that no unnecessary su�ering 
has been in�icted on the animal concerned. The refore, 
studies that involve the use of animals must clearly 
indicate that ethical approval was obtained and state the 
Home O�ce License number or local equivalent.

Drugs
When a drug is �rst mentioned, it should be given by the 
international non-proprietary name, followed by the 
chemical formula in parentheses if the structure is not 
well known, and, if relevant, by the proprietary name with 
an initial capital letter. Dose and duration of the drug 
should be mentioned in su�cient details. If the drug is 
already in use (licensed by appropriate licensing 
authority), generic name of the drugs should preferably 
be used followed by proprietary name in brackets.

Results
Present the result in sequence in the text, table and 
�gures. Do not repeat all the data in the tables and/ or 

�gures in the text. Summarize the salient points. Mention 
the statistics used for statistical analysis as footnote under 
the tables or �gures. Figures should be professionally 
drawn. Illustration can be photographed (Black and White 
glossy prints) and numbered.

Discussion
Comments on the observation of the study and the 
conclusion derived from it. Do not repeat the data in 
detail, already given in the results. Give implications of the 
�ndings, their strengths and limitations in comparison to 
other relevant studies. Avoid un-quali�ed statements and 
conclusions which are not supported by the data. Avoid 
claiming priority. New hypothesis or implications of the 
study may be labeled as recommendations. Letters are 
welcome. They should be typed double-spaced on side of 
the paper in duplicate.

References
References should be written in Vancouver style, 
numbered with Arabic numerals in the order they appear 
in the text. The reference list should include all 
information, except for references with more than six 
authors, in which case give the �rst six names followed by 
et al.

Examples of correct forms of references
Journals: Dosi R, Bhatt N, Shah P, Patell R. Cardiovascular 
disease and menopause. J Cli Diagn Res 2014;8(2),62-64. 
Chapter in a book: Hull CJ. Opioid infusions for the 
management of postoperative pain. In: Smith G, Covino 
BG, eds. Acute Pain. London: Butter worths. 1985;155-79.
All manuscripts for publication should be addressed to 
the Executive Editor:

Dr. Md. Nurul Amin
Associate Professor (Research & Development)
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000
E-mail: mdamin01@yahoo.com, Tel: 88-02-9671141-43
Cell: +880-1753-178452

Subscription
The Ibrahim Cardiac Medical Journal is published twice in 
a year (bi-annually). The annual subscription rate is Taka 
200.00 or $ 25.00 only, payable in advance to:

Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000, 
Bangladesh.
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At the end of 2019, a series of pneumonia cases of 
unknown cause emerged in Wuhan (Hubei, China)1 A 
few weeks later, in January 2020, deep sequencing 
analysis from lower respiratory tract samples from 
the infected cases identified a novel virus, severe 
acute respiratory syndrome coronavirus 2 (SARS- 
CoV-2) as causative agent for that observed 
pneumonia cluster.2 Due to severity of this outbreak 
and the potential of spreading on an international 
scale, the World Health Organization (WHO) declared 
it a global health emergency on 31 January 2020. On 
February 11th, 2020, the WHO named the disease as 
coronavirus disease 2019 (COVID-19), and by March 
11th, 2020 when the number of countries involved 
was 114, with more than 118,000 cases and over 
4000 deaths, the WHO declared it a pandemic 
situation.3

Newly evolved CoV-2 has posed a high threat to 
global public health and has been reported to reach 
in all continents except Antarctica.  The pandemic, as 
of 8 February 2021, has caused 106,715,888 
confirmed (COVID-19) cases and 2,328,065 COVID- 
19-related deaths worldwide with United States 
being the hardest hit country.4 The current 
emergence of COVID-19 is the third CoV outbreak in 
humans over the past 2 decades.5 The previous two 
outbreaks were severe acute respiratory syndrome 
(SARS) and the Middle East respiratory syndrome 
(MERS) that emerged in 2002 and 2012 in East Asia 
and the Middle East respectively. At the beginning, 
China experienced the majority of the burden 
associated with COVID-19 in the form of disease 
morbidity and mortality,6 but over time the disease 
menace moved to Europe, particularly Italy, Spain, 
UK and then to the United States. The COVID-19 
pandemic has led to an untold loss of human life 
worldwide and presents an unprecedented challenge 

to public health, food systems and the world 
economy. It is far more than a health crisis-affecting 
societies and economies at their core. The pandemic 
caused the largest global recession in the history due 
to sudden interruption of global trade and supply 
chains that led to significant economic losses.7 Tens 
of millions of people are at risk of falling into extreme 
poverty with consequent malnutrition and associated 
nutritional deficiency diseases.8 The recent increase 
in the number of critically ill patients with COVID-19 
has already surpassed the intensive care supplies, 
limiting intensive care services to only a small 
portion of them,9 which might also have contributed 
to the increased case fatality rate observed in the 
COVID-19 outbreak.

The outbreak has not yet been controlled, although 
extensive efforts are being put in place to counter this 
virus.10 Presently, we are not in a position to effectively 
treat COVID-19, since neither approved vaccines nor 
specific antiviral drugs for treating human CoV 
infections are available.11-13 Some therapeutic options 
for treating COVID-19 showed efficacy in vitro studies; 
however, to date, these treatments have not 
undergone any randomized animal or human clinical 
trials, which limit their practical applicability in the 
current pandemic.11,13,14-16 Most nations are 
currentlymaking efforts to prevent further spread of 
this potentially deadly virus by implementing 
preventive and control strategies (sanitary measures, 
social distancing and lockdown). This unpredictable, 
fast spreading infectious disease has been causing 
universal awareness, anxiety and distress.17

The primary cluster of patients of COVID-19 was 
found to be connected with the Huanan South China 
Seafood Market in Wuhan.18 It is no coincidence that 
Fan et al. predicted potential SARS- or MERS-like 
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CoV outbreaks in China following pathogen 
transmission from bats.19 Phylogenetic analyses 
have revealed that SARS-CoV-2 is closely related 
(88% similarity) to two SARS-like CoVs derived from 
bat SARS-like CoVs (bat-SL-CoVZC45 and bat-SL- 
CoVZXC21) indicating a common origin. 
Furthermore, SARS-CoV-2 is genetically distinct 
from SARS-CoV (79% similarity) and MERS-CoV 
(nearly 50%).20 However, particular pieces of 
evidence based on further complete genomic 
analysis of current isolates are necessary to draw 
any conclusions. Their possible ancestor was 
hypothesized to be from bat CoV strains, wherein 
bats might have played a crucial role in harboring 
this class of viruses. Advanced studies using 
Bayesian phylogeographic reconstruction identified 
the most probable origin of SARS-CoV-2 as the bat 
SARS-like coronavirus, circulating in the Rhinolophus 
bat family.21

Identifying the origin of SARS-CoV-2 and the 
pathogen’s evolution will be helpful for disease 
surveillance,22 development of new targeted drugs, 
and prevention of further epidemics.23 The possible 
origin of SARS-CoV-2 and the first mode of disease 
transmission are not yet identified.24 Analysis of the 
initial cluster of infections suggests that the infected 
individuals had a common exposure point, a seafood 
market in Wuhan, Hubei Province, China. The 
restaurants of this market are well-known for 
providing different types of wild animals for human 
consumption.25 The SARS-CoV-2 has been alleged to 
have originated from an animal host (zoonotic 
origin) with further human-to-human transmission. 
The Huanan South China Seafood Market also sells 
live animals, such as poultry, bats, snakes, and 
marmots.26 This might be the point where zoonotic 
(animal-to-human) transmission occurred.25 This is 
not the first time where the culinary practices of 
China have been blamed for the origin of novel 
coronavirus infection in humans. Previously, the 
animals present in the live-animal market were 
identified to be the intermediate hosts of the SARS 
outbreak in China.27 Several wildlife species were 
found to harbor potentially evolving coronavirus 
strains that can overcome the species barrier.28 

In the face of widespread criticism and probable 
zoonotic spillover of COVID-19, China imposed a 
temporary ban in January 2020 on the sale of 
live-dead animals in wet markets. However, now 
hundreds of such wet markets have been reopened 
without optimizing standard food safety and 
sanitation practices.29 People are buying bats, dogs, 
cats, birds, scorpions, badgers, rabbits, pangolins 
(scaly ant eaters), minks, soup from palm civet, 
ostriches, hamsters, snapping turtles, ducks, fish, 
Siamese crocodiles, and other animal meats without 
any fear of COVID-19. The Chinese government is 
encouraging people to feel they can return to 
normalcy. However, this could be a risk, as it has 
been mentioned in advisories that people should 
avoid contact with live-dead animals as much as 
possible, as SARS-CoV-2 has shown zoonotic 
spillover. Additionally, we cannot rule out the 
possibility of new mutations in the same virus being 
closely related to contact with both animals and 
humans at the market.30

Wet markets of live-dead animals do not maintain 
strict food hygienic practices. Fresh blood splashes 
are present everywhere, on the floor and tabletops, 
and such food customs could encourage many 
pathogens to adapt, mutate, and jump the species 
barrier. There is an urgent need for a rational 
international campaign against the unhealthy food 
practices of China to encourage the sellers to 
increase hygienic food practices or close the crude 
live-dead animal wet markets. There is a need to 
modify food policies at national and international 
levels to avoid further life threats and economic 
consequences from any emerging or reemerging 
pandemic due to close animal-human interaction.31

Strategies to identify cases and limit spread by 
widespread testing and physical distancing have 
been challenging to implement. Healthcare and 
public health systems have been overwhelmed, 
resulting in continued escalation in many countries 
and profound effects on lives and livelihoods. As 
asymptomatic cases or cases with mild infection are 
suspected of transmitting infections, they further 
add to the complexity of disease transmission 
dynamics in COVID-19 infections.32  The urgent need 
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for effective SARS-CoV-2 vaccines cannot be 
overstated. Immunization cannot only protect 
individuals but also, if provided to a substantial 
proportion of popuation in a timely way, even partially 
protective vaccines may induce sufficient herd 
immunity to curtail the spread of this virus and reduce 
morbidity and mortality across the globe.

As vaccines are widely considered as part of the exit 
strategy to enable people to return to normalacy, a 
range of vaccine design approaches and platforms 
have been employed. Researchers around the world 
are aggressively working round the clock to develop a 
vaccine against COVID-19, mostly by targeting the 
spike glycoprotein. Pre-clinical evaluation of candidate 
vaccines is a prerequisite to initiating clinical trials. 
Vaccines are usually first evaluated in a pre-clinical 
phase using either human/mammalian cell cultures 
(in vitro) or appropriate animal models (in vivo). In 
the case of positive results in the pre-clinical phase, 
vaccine candidates proceed through testing over 
three clinical trial phases to determine whether they 
are safe and effective in humans. On average, the 
probability of a vaccine entering the market, taken 
from the pre-clinical phase through clinical testing 
and licensure, is below 10%.33 Since the global impact 
of COVID-19 is unprecedented in the modern era, the 
development and testing of a new vaccine are being 
expedited. Trials are now being conducted at 
“pandemic speed”34 and using novel designs to 
develop a SARS-CoV-2 vaccine for worldwide 
distribution in an unparalleled timeframe to vaccinate 
the world's population. Since > 90% of candidate 
vaccines typically fail and the frequent mutation of the 
SARS-CoV-2, the prospect of a successful vaccine in 
near future is very limited. Besides, owing to 
extensive diversity in antigenic variants, 
cross-protection rendered by the vaccines is 
significantly limited, even within the strains of a 
phylogenetic sub-cluster.35 Even though the more 
vulnerable group of the population, such as the 
elderly, immunocompromised, and those with 
co-morbidities, would have been given priority for 
vaccines, they had not been included in clinical trials 
conducted so far and thus the effectiveness of the 

vaccine and risk of side-effects is questionable in this 
population.

Given the high-level of attrition during vaccine 
development and the lack of effective antiviral 
therapy, we need to depend solely on implementing 
effective infection control measures to lessen the risk 
of possible nosocomial transmission.36 We have to 
reliy on the social distancing and hygiene 
precautions and, if necessary, rigorously enforce 
them so as to control the pandemic. Hopefully, 
similar to previous outbreaks, the current outbreak 
also will be contained shortly and people will return 
to their normal life. But is there any gurantee that no 
Corna virus outbreak or any other even deadly 
infectious disease will not occur in future. The 
possibility of another outbreak cannot be ruled out, 
as predicted by Fan et al(Fig. 1).19 Indeed, the 
present outbreak caused by SARS-CoV-2 
(COVID-19) was expected. Had the Chinese people’s 
food behavior been shaped by religious restrictions 
(laid down in Islam), they would not have come in 
close contact with the natural host of CoV (bat) or 
most of its intermediate hosts and perhaps the world 
people today would not have faced so fatal a 
situation. Then, the real issue is how we are planning 
to counter the next zoonotic CoV epidemic that is 
likely to occur within the next 5 to 10 years or even 
sooner(Fig. 1).

Fig.1: Coronavirus origins. Coronavirus is the most prominent example of 
an emerging virus that has crossed the species barrier from wild animals to 
humans, like SARS and MERS. The origin of SARS-CoV-2 is also suspected to 
be from an intermediate animal host. The possibility of crossing the 
species barrier again for the fourth time cannot be ruled out.
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The present activities of the world people concerning 
COVID-19 pandemic suggest that they are all 
moving in the same direction, that is, to find an ideal 
treatment for the COVID-19 and an effective and 
safe vaccine to prevent it. Whenever an epidemic/ 
pandemic shakes the world, it is the usual way of 
finding a solution. Very few people think of why it has 
occurred and created so devastating a situation and 
how its future occurance could be prevented. In 
particular, people rarely think or try to find a solution 
of pandemics from their religion, although every 
major religion has laid down clear instructions about 
it. The present context of COVID-19, where all 
measures have failed to contain the disease, 
demands a comprehensive discussion of what views 
our religion hold about its occurance and what 
remedy it suggests about prevention and control of 
the ongoing pandemic. Human history shows that 
people have to face several epidemic/pandemics 
hitherto since their jouney started on this earth. If 
we look at some of these epidemics, famous in 
history (Table I), it will be an inspiration to guide 
ourselves towards better action to prevent or control 
future happening of SARS-CoV diseases or likes.

-

One thing to note here is that none of these 
epidemics, which have been happening for thousands 

of years, have rarely spread and caused a 
devastating situation to any town where people have 
led their lives in remembrance of Allah or the 
Creator. On the contrary, it has originated and 
spread from all such towns where people have 
engaged in disobedience to Allah and have gone to 
extreme lengths to oppose Him, as is evident from 
the sayings of religious scriptures. For the sake of 
the believers, Allah says: “If you don’t go forth to 
fight against the ungodly and the unjust in society, 
He will punish you with a painful torment and will 
replace you with another nation. And you will not 
harm Him in the least. And Allah has power over all 
things” (Qur’an 9:38-39). We shall certainly test you 
with fear & hunger & loss of property, life & crops. 
But [Prophet], give good news to those who are 
steadfast” (Qur’an 2:155). The Prophet (Sm) says, 
“I swear by Allah, (who controls my life) you must 
enjoin what is right and forbid what is wrong. 
Otherwise, the punishment of Allah will soon 
descend upon you. Then you will keep on praying (to 
get rid of it) but your prayers will not be accepted” 
(Sunan-e-Tirmizi: 2169). Indeed, mankind is not 
getting rid of this virus even after using all their 
strengths. They are praying to Allah to get rid of the 
COVID-19, but probably Allah is not accepting their 
prayer. The present scenario of COVID-19, rather 
suggests He is increasing the intensity of torment 
even more than before. Prophet Mohammad (Sm) 
says, “If a person commits a sin and the people of 
that nation don’t restrain him from it despite their 
strength, Allah will inflict a terrible punishment on 
that nation before death” (Saheeh Abudaud:1554, 
4339). 

Narrated Usama bin Zaid: Allah’s Apostle said, 
Plague was a means of torture sent on a group of 
Israelis (or on some people before you). So, if you 
hear of its spread in a land, don’t approach it, and if 
a plague should appear in a land where you are 
present, then don’t leave that land in order to run 
away from it (Bukhari, 3473). Why the plague 
spread out? The answer of this question is given in 
various hadiths. Narrated by Hazrat Abdullah ibni 
Umar that Prophet Mohammad (pbuh) said 
“Whenever obscenity would prevail rampantly in a 
society/ country and people would do it commonly 
than the plague and other unknown diseases will 

Table I. Table I. Some Famous Epidemics in History37

Epidemic/
Pandemic  Place Year  Death

(In million)
 

 
Black Death
(Great Plague 
of Europe) 

  

Europe, Asia & 
North Africa  

1346-1353 75-200
 

Spanish �u Worldwide 1918-1920 17-100 

Plague of
Justinian  

Europe & West Asia
 

541-542
 

15-100
 

3rd Plague
pandemic  

Whole World
 

1855-1960
 

12 +
 

Cocoliztli
Epidemic  

Mexico
 

1545-1548
 

5-15
 

HIV/AIDS
pandemic  

Worldwide
 

1981-Till
date 

35+
 

Antonine
Plague  

Roman Empire
 

165-180
 

5-10
 

Mexico
Smallpox  

Mexico
 

1519-1520
 

5-8
 

COVID-19 
pandemic  

Worldwide
 

As of
7 Feb 2021  

2.33
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spread that had not been found of your 
grandparent’s times and not even before” (Majah, 
4019). Review of the Holy Qur’an and Sunnah shows 
that the real causes of torment are human crimes 
which occur in three stages-at 1) Personal Level, 2) 
Social Level and 3) State Level.38

Allah has created mankind as the best creature of all 
His creations. As a creator, he loves people. But if 
man transgresses the limits, goes against the law of 
Allah, engages in acts contrary to conscience, takes 
part in immoral acts, partakes in terrorism and 
unjust killing, then the Creator is patient and after 
reaching the final limit, inflicts various diseases and 
gives punishments. COVID-19 pandemic is 
undoubtedly a part of them. The whole world is 
helpless today. No one knows when it will end. There 
is no alternative to medical measure to control the 
ongoing pandemic. But it is not the panacea. Medical 
measure will work if Allah wants it to work. So along 
with medical measures, we must follow what our 
religion has instructed us to follow. That is, Muslims 
should seek the help of Allah and follow the path of 
the Holy Qur’an and Sunnah. Similarly, non-Muslims 
should follow their respective religions. All Muslims 
and non-Muslims should refrain themselves from 
unjust, obscene and immoral acts and stay free from 
conflicts. Only then can we hope that Allah will save 
mankind from this deadly disease. If Allah doesn’t 
want to protect us from this disease, then, there is 
no power in the world that can save us from the 
menace.
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Role of Climatic Conditions on the Incidence of Varicella in an Out-patient
Clinic of a Tertiary Care Pediatric Hospital at Dhaka
Mahfuza Hussain1, Md. Nurul Amin2, Md. Ra�qul Islam3

ABSTRACT
Background & objective : Chicken pox or varicella is a disease of both tropical and temperate zones bearing a 
complex-relationship with climatic variables, like temperature, rainfall and relative humidity, wind velocity and 
so on. As no study has, by far, been conducted to relate its occurrence with these climatic variables in 
Bangladesh, this study was intended to explore the effect of weather conditions on the incidence of varicella in 
Dhaka city of Bangladesh.

Methods: The present cross-sectional study obtained data of 172 varicella cases from the records of the daily 
register of Out-patient Department of Dhaka Shisu Hospital, Dhaka between January 2018 to December 2019. 
According to the study protocol a child was diagnosed as having varicella or chicken pox who had a history of 
short febrile illness accompanied by a pruritic vesicular eruption (on the face and trunk)) of the skin and mucous 
membranes which ultimate weeps out and crusts. Total number of cases treated monthly at Out-patient 
Department (OPD) during the period was also recorded. Climatic data were provided by Bangladesh 
Meteorological Department, which among others, included monthly average temperature, relative humidity (RH) 
and amount of rainfall or precipitation. While the outcome variable was monthly number of varicella cases, the 
predictive variables were average temperature, humidity and rainfall during the study period.

Result:  Over 70% of children were 1-10 years old with median age of the children being 5.5 years (range: < 1 
month -14 years). Boys were a bit higher (54%) than the girls (46%). A seasonal pattern of chicken pox was 
seen with clustering of cases between mid-February to mid-April (spring season) with two peaks – one in 
February and another in April, when monthly average temperature, total rainfall and humidity all were at their 
optimum. The peak incidences of chicken pox cases during the spring both in 2018 and 2019 as correlated with 
climatic data of the same period, it is seen that the prevailing weather then was optimum-average temperature 
was 23°C, average precipitation was 20-25% of the total annual precipitation and relative humidity was around 
65%.

Conclusion: The study concluded that majority of the varicella cases occur under ten years of age and boys are 
a little more susceptible to have the infection than the girls. A seasonal pattern of chicken pox is clearly seen with 
clustering of cases between mid-February to mid-April (spring season) with two peaks when monthly average 
temperature, total rainfall and humidity all are optimally favorable for the multiplication of varicella zoster virus.

Key words: Varicella, climatic variables, temperature, rainfall, relative humidity etc. 
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INTRODUCTION: 

Chicken pox (CP) or varicella is a mild, highly 
infectious disease, primarily of children, characterized 
clinically by a pruritic vesicular eruption (on the face 
and trunk) of the skin and mucous membranes which 
ultimate weeps out and crusts.1 It is an extremely 
contagious vaccine-preventable infectious disease, 
caused by the ubiquitous varicella-zoster virus 
(VZV), with cosmopolitan nature.2-5 Over 95% of 
infections with VZV result in symptomatic infection 
known as chickenpox, and more than 90% of 
individuals in temperate countries are infected with 
VZV before the age of 15 years. But infection occurs 
at different ages in different parts of the world. For 
example, over 80% of people are infected by 10 
years of age in the United States, the United 
Kingdom, and Japan.6 Furthermore, a mortality rate 
of 2–3 per 100,000 infected persons has been 
reported.7 From an epidemiological point of view, 
chickenpox is a common epidemic disease of 
childhood in Japan, and shows a marked seasonality, 
namely high prevalence in winter and spring rather 
than in summer.8 

Potential transmission of infectious diseases 
including chickenpox is believed to be affected by 
changes in climate. The increasing evidence for rapid 
global climate change has highlighted the need to 
examine the relationship between weather variability 
and infectious diseases incidence. Several studies 
have already examined the relationship between 
weather variability and the incidence of infectious 
diseases.5,9,10 However, the impact of weather 
fluctuations on varicella is still not well-understood 
and published evidence is inconsistent. For example, 
a study in Hong Kong found no significant association 
between temperature and varicella incidence,11 
contrary to earlier studies in the West Indies12 that 
suggested that temperature was inversely correlated 
with the incidence of varicella. In Japan the 
previously reported chickenpox incidence was found 
to be associated with temperature.4 Studies from 
Mexico13 and Taiwan14 have suggested that 
temperature is positively associated with varicella 
incidence. These differences are probably due to 
variation in weather patterns of the study areas and 

the different variables considered in the models. A 
recent study showed that atmospheric pressure and 
rainfall were positively associated with varicella 
incidence,15 but no other study has supported these 
findings. Furthermore, the relationship between 
varicella incidence and other meteorological 
variables, such as wind velocity and sunshine, 
rainfall, humidity has not yet been studied. 
Therefore, there remains an urgent need to 
investigate these relationships to help prediction of 
future occurrence and to develop early warning 
systems for varicella.

The present study was conducted to explore whether 
reported monthly chickenpox incidences in 
Bangladesh is dependent upon temperature, 
humidity and rainfall. The findings derived from the 
study might be useful to facilitate prediction of 
epidemics and preparation for the effects of climatic 
changes on the epidemiology of chickenpox in 
Bangladesh.

METHODS: 

Topographical feature of the study area:

The climate of Bangladesh is subtropical in the 
center-north and tropical in the south, with a 
pleasantly warm and sunny winter from November to 
mid-February, a short spring between mid-February 
and April, and a long summer-monsoon season from 
May to October. The study was conducted in the 
capital city, Dhaka, which is located in central 
Bangladesh at 23°42′N 90°22′E, on the eastern 
banks of the Buriganga River.

Meteorological condition of the study area:

Dhaka experiences a hot, wet and humid tropical 
climate. Under the Köppen climate classification, 
Dhaka has a tropical wet and dry climate. The city 
has a distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and monthly 
means varying between 18°C (64°F) in January and 
29°C (84°F) in August. Approximately 87% of the 
annual average rainfall of 2,123 millimetres (83.6 
inches) occurs between May and October. The 
wettest month for Dhaka is July with an average of 
367.9 mm of precipitation falling while the driest 
month is December with 8.9 mm falling (Fig. 1-4).16 
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Data collection:
The data of varicella cases were collected from the 
Out-patient Department of Dhaka Shisu Hospital, a 
Tertiary Pediatric Hospital in Dhaka City, over a 
period of 2 years between January 2018 to 
December 2019. The study protocol defined a case of 
varicella as a child with a history of brief febrile 
illness accompanied by a pruritic vesicular eruption 
(on the face and trunk) of the skin and mucous 
membranes (of mouth and conjunctiva) which 
ultimately weeps out and crusts. Once identified, a 
patient was treated either at the OPD setting or was 
admitted in the In-patient isolation ward, depending 
on the severity of the condition. Total number of 
varicella cases were recorded monthly during the 
study period. Meteorological data were provided by 
Bangladesh Meteorological Department, under 
Ministry of Defense of the Government of 
Bangladesh, which among others, included monthly 
average temperature (°C), relative humidity (%) and 
amount of precipitation or rainfall (mm). While the 
outcome variable was the monthly number of 
varicella cases, the predictive variables were average 
temperature, humidity and rainfall during the study 
period. Data were analyzed using SPSS (Statistical 
Package for Social Sciences), version 25.0. The test 
statistics used to analyze the data were descriptive 
statistics. While qualitative data were expressed in 
frequency and percentage, the quantitative data 
were presented as median, standard error of mean 
and range. 

RESULTS: 
Age distribution of the children with chicken pox 
shows that over one-third (36%) of the children 

Fig. 1: Map of Bangladesh showing Climate Elements
(Source:Climate-Bangladesh. National Encyclopedia, 
Bangladesh, Available at: en.banglapedia.org)

Fig. 2: Monthly average minimum maximum temperatures 
of Dhaka, Bangladesh

Fig. 3: Average relative humidity (RH) of Dhaka, Bangladesh

Fig. 4: Monthly average rainfall in Dhaka, Bangladesh
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were 1 – 5 years old and another one-third (34.3%) 
was 5 – 10 years together comprising > 70% of the 
cases with median age of the patients being 5.5 ± 
0.3 years (range: < 1 month – 14 years). Boys 
outnumbered girls by 11:9 (Table I). 

Table II & III and Fig. 5 describe the month-wise 
distribution of chicken pox (CP) cases with respect to 
climatic variables. There were clustering of varicella 
cases between mid-February to mid-April (spring 
season) with two peaks – one in February and 
another in April when monthly average temperature, 
total rainfall and humidity all were at minimum 
compared to those in May to October (rainy season) 
of the year. The clustering of cases was more intense 
in the year 2019 than that in the year 2018 as 
reflected in the graph of the time distribution of the 
varicella cases (Fig. 5). During the period (November 
to April in 2018) mean monthly temperature was 
23.3°C, mean rainfall was 20.7% of the total annual 
precipitation and mean relative humidity was 66.2%. 
During the same period in 2019, the mean monthly 
temperature was 23.1°C, mean rainfall was 25.2% 
of the total annual precipitation and mean relative 
humidity was 63.3%. The proportion of chicken pox 
cases out of total cases treated during the dry 
season (winter, spring and early summer) was 1.7% 
in 2018 and was 3.3% in 2019, which in the rainy 
seasons (May to October) was 0.7% and 0.8% in 
2018 and 2019 respectively (Table IV). 

 

Fig. 5: Chicken pox cases presented in 2018 through 2019
stratified by months

Number
of Cases

Year 
2018

Monthly average
temperature (˚C)

Monthly total
rain fall (mm)

Monthly average
relative humidity (%)

Table II. Seasonal variation of chicken pox cases in 2018
strati�ed by month 

January 01 17.5 0.0 69.4

February 10 23.2 20.0 62.1

March 07 27.3 3.0 60.2

April 15 27.3 309.0 70.0

May 13 27.6 392.0 79.6

June 06 29.4 366.0 82.0

July 00 29.3 354.0 82.2

August 00 29.8 141.0 78.5

September 00 29.8 76.0 77.7

October 02 27.3 45.0 72.7

November 00 24.2 13.0 69.0

December 01 20.3 13.0 66.5

Number
of Cases

Year 
2019

Monthly average
temperature (˚C)

Monthly total
rain fall (mm)

Monthly average
relative humidity (%)

Table III. Seasonal variation of chicken cases in 2019
strati�ed by month 

January 15 20.2 1.0 60.3

February 30 22.0 115.0 63.6

March 17 26.0 39.0 62.1

April 27 28.3 212.0 70.2

May 12 29.8 231.0 73.6

June 03 29.9 242.0 79.4

July 04 29.3 383.0 82.7

August 06 29.9 223.0 79.4

September 01 29.1 161.0 81.0

October 00 27.6 188.0 78.6

November 00 20.2 1.0 60.3

December 02 22.0 115.0 63.6

FrequencyDemographics Percentage

Table I. Distribution of children by their demographic 
characteristics (n = 172)

Age* (years)  

   < 1 18 10.5

  1 – 5  62 36.0

  5 – 10  59 34.3

  ≥ 10 33 19.2

Sex  

  Male  93 54.1

  Female  79 45.9
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DISCUSSION:

The present study was aimed at examining the 
role of meteorological variables on chicken pox 
occurrence in Bangladesh. In this study over 70% 
of children were 1-10 years old with median age of 
the children being 5.5 years (range: < 1 month – 
14 years). Boys outnumbered girls by 11:9. 
Chicken pox is called an ageless disease and there 
is wide variation in age distribution of chicken pox 
cases. Breuer and Fifer6 reported that over 80% of 
people are infected by 10 years of age in the 
United States, the United Kingdom, and Japan. In 
Wuhan the 5-19-year age group accounted for 
60–70% of all cases of chicken pox from 2007 to 
2015 and in Hong Kong the 6–17-year age group 
comprised of 52.4% of all chicken pox cases17, 
while in Japan 78% of all reported chicken pox 
cases during 2009–2011 were in pre-school 
children (0–4 years old).4 However, many people 
have been infected by 20 to 30 years of age in 
China, India, Southeast Asia, and the West Indies. 
Even a 97-year-old woman recently presented 
with 4-day history of vesicular rash, initially at the 
feet but then spread up to the thighs bilaterally, 
abdomen and trunk and was diagnosed as bullous 
pemphigus and cellulitis by the emergency 
department. But later on, varicella zoster virus 
(VZV) infection was confirmed by the dermatology 
team and the positive VZV DNA swabs (Fig. 6).18 
In our countries as well many adult people are 
infected, but as the present study was conducted 
in the pediatric hospital, we did not find any case 
of adult age.  Former to use of the varicella 
vaccine, most cases of chickenpox occurred in 
persons younger than 15 years of age.19 

 

Fig.6: Rash on foot and torso with vesicles present
(Adapted from Mathew et al., 2018)

Our study demonstrated a seasonal pattern of 
varicella occurrence with a higher number of cases 
occurring in the spring season (from mid-February 
to April) with bimodal distribution (one peak in the 
mid-February and another in the mid-April) and a 
few cases in winter (November to January) and 
summer and rainy seasons (May to October). The 
peak incidences of chicken pox cases during the 
spring both in 2018 and 2019 when correlated 
with climatic data of the same period, it is quite 
evident that the prevailing weather then was 
optimum-average temperature was 230C, average 
precipitation was 20-25% of the total annual 
precipitation and average relative humidity was 
65%, which might have favorably influenced the 
multiplication and transmission of Varicella Zoster 
virus. Ullah and associates20 in a seasonality 
analysis of chicken pox in Bangladesh showed that 
the disease increases insidiously from January 
and peaks at May and thereafter it decreases 
rapidly. From August to November the disease is 
almost absent but from January, it again starts 
going up giving a cyclical pattern with unimodal 
distribution. The Encyclopedia of Science & 
Technology also noted that the disease had annual 

(Total CP cases 
in dry  season)/

(Total of all cases 
in dry season)

Year

Proportion  of CP 
morbidity out of 

total morbidity in 
dry season

(Total CP cases in 
rainy season)/ 

(Total of all cases in 
rainy season)

Proportion of CP 
morbidity out of 
total morbidity 
in rainy season

Monthly average  
temp. (˚C) 

in dry/rainy 
season

Monthly total  
rainfall (mm) 
in dry/rainy 

season

Monthly average  
RH (%) in dry/
rainy season

Table IV. Proportional CP morbidity out of total morbidity in dry and rainy seasons

2018 34/2006 1.7% 21/2852 0.7% 23.3/28.9 59.6/229 66.2/78.8

2019 91/2694 3.3% 26/3218 0.8% 23.1/29.2 80.5/238 63.3/79.1
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cycles, peaking in the spring of each year.19 

In the study of Chen et al,21 bimodal cycles of 
reported chickenpox incidences were clearly 
observed in areas of northern Japan such as 
Hokkaido (latitude 43°N) disappeared at lower 
latitudes, and unimodal cycles appeared in Okinawa 
Prefecture, the most southern prefecture in Japan 
(latitude 26°N). This transition of patterns of 
reported chickenpox incidences in Japan was 
considered to be temperature-dependent. Shoji et 
al,22 who showed that the reported cases of 
chickenpox increased at 5°C–20°C (i.e., the 
temperature range at which the chickenpox virus is 
activated) and decreased at temperatures lower than 
5°C and higher than 20°C. In Wuhan, where the 
temperature falls below 5°C in winter and exceeds 
20°C in summer, the occurrence of epidemics is 
bimodal. In contrast, the occurrence of epidemics is 
expected to be unimodal in Hong Kong, where the 
temperature rarely falls below 5°C in winter; 
however, it was actually bimodal.

Based on the findings of the present study and the 
findings of other studies compared and contrasted so 
far, we need to reach a conclusion.  But before 
coming to a conclusive remark, the limitations of the 
study deserve mention.  

Limitations:

• The present study analyzed only two-year 
(2018-2019) data of chicken pox presented in a 
single tertiary pediatric hospital of Dhaka city 
which does not seem to be enough to describe 
the influence of climatic variables on chicken pox 
incidences in whole Bangladesh. It would be 
useful to conduct a time series analysis over a 
longer period of time to determine the effect of 
meteorological variables on the occurrences of 
chicken pox in our country.

• Besides, data collected from the out-patient 
register may not represent the complete picture 
of chicken pox presented in the OPD. There may 
be other pediatricians in the same hospital who 
might have treated chicken pox cases but their 
treatment data might not have been recorded in 
this register. 

•  Additionally, chicken pox patients with mild or 
subclinical forms might not have been diagnosed 
as chicken pox cases.

CONCLUSION:

The study concluded that majority of the chicken pox 
cases acquire the infection by ten years of age and 
boys are a little more prone to acquire the infection 
than the girls. A seasonal pattern of chicken pox is 
seen with clustering of cases between mid-February 
to mid-April (spring season) with two peaks when 
monthly average temperature, total rainfall and 
humidity all remains optimum for the multiplication 
of VZV. A large-scale study, with inclusion of other 
meteorological variables and human behavioral 
factors, is deemed essential to study the seasonal 
variation and transmission dynamics of chicken pox 
in Bangladesh.   

REFERENCES:
1.   Lawrence DG. Varicella – zoster virus, clinical aspects. 

In: Roizman B, Whiteley RJ, Lopez C, eds. The human 
herpesviruses. New York: Raven Press, Ltd., 1993.

2.    Lopez A, Schmid S, Bialek S. Manual for the surveillance 
of vaccine-preventable diseases, chapter 17: Varicella. 
2011. Available at: https://www.cdc.gov/vaccines/ 
pubs/surv-manual/chpt17-varicella.pdf 

3.    Council of State and Territorial Epidemiologists. Position 
statement 09-ID-68. Public health reporting and 
National Notification for Varicella: CSTE; 2009. Available 
at:http://c.ymcdn.com/sites/www.cste.org/resource/ 
resmgr/PS/09-ID-68.pdf. Accessed 6 July 2019.

4.   Harigane K, Sumi A, Mise K, Kobayashi N. The role of 
temperature in reported chickenpox cases from 2000 to 
2011 in Japan. Epidemiol Infect 2015;143:2666–2678. 
doi: 10.1017/S095026881400363X. 

5.   Yang Y, Geng X, Liu X, Wang W, Zhang J. Association 
between the incidence of varicella and meteorological 
conditions in Jinan, eastern China, 2012-2014. BMC Infect 
Dis 2016;16:179. doi: 10.1186/ s12879-016- 1507-1. 

6.  Breuer J, Fifer H. Chickenpox. BMJ Clin Evid 2011; 
2011:0912. 

7.   Boelle PY, Hanslik T. Varicella in non-immune persons: 
incidence, hospitalization and mortality rates. 
Epidemiol Infect 2002;129:599–606. doi: 10.1017/ 
S0950268802007720. 

8.   Shoji M, Tsunoda A, Ishida N. Correlation between the 
occurrence of infantile infectious diseases and the 
weather. Kosankinbyo Kenkyusho Zasshi 1987;38:92- 101.



17

Ibrahim Card Med J 2020; 10 (1&2): 11-17  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L A

R
TIC

LE

9.  Wu PY, Li YC, Wu HD. Risk factors for chickenpox 
incidence in Taiwan from a large-scale computerized 
database. Int J Dermatol 2007;46:362–366. doi: 
10.1111/j.1365-4632.2006.03050.x. 

10.  Chen B, Sumi A, Toyoda S, Hu Q, Zhou D, Mise K, Zhao 
J, Kobayashi N. Time series analysis of reported cases 
of hand, foot, and mouth disease from 2010 to 2013 in 
Wuhan, China. BMC Infect Dis 2015;15:495–499. doi: 
10.1186/s12879-015-1233-0.

11. Chan JY, Tian L, Kwan Y, Chan W, Leung C. 
Hospitalizations for varicella in children and adolescents 
in a referral hospital in Hong Kong, 2004 to 2008: a 
time series study. BMC Public Health 2011;11:366. doi: 
10.1186/1471-2458-11-366.

12.  Garnett GP, Cox MJ, Bundy DA, Didier JM, St CJ. The age 
of infection with varicella-zoster virus in St Lucia, West 
Indies. Epidemiol Infect 1993;110(2):361–72. doi: 
10.1017/S0950268800068308. 

13.  Vergara-Castaneda A, Escobar-Gutierrez A, Ruiz-Tovar 
K, Sotelo J, Ordonez G, Cruz-Rivera MY, Fonseca- 
Coronado S, Martinez-Guarneros A, Carpio-Pedroza JC, 
Vaughan G. Epidemiology of varicella in Mexico. J Clin 
Virol 2012;55(1):51–7.doi:10.1016/j.jcv.2012.06.004. 

14. Wu PY, Li YC, Wu HD. Risk factors for chickenpox 
incidence in Taiwan from a large-scale computerized 
database. Int J Dermatol 2007;46(4):362–6. doi:10. 
1111/j.1365-4632.2006.03050.x. 

15.  Chan JY, Lin HL, Tian LW. Meteorological factors and El 
Nino Southern Oscillation are associated with paediatric 
varicella infections in Hong Kong, 2004–2010. 
Epidemiol Infect 2014;142(7):1384–92. doi: 10.1017/ 
S0950268813002306. 

16.  Weather base. Historical Weather for Dhaka, Bangladesh. 
weatherbase.com. Retrieved 15 December 2008.  

17. JYC C, Leung KM, WWS T, Lee A. Varicella vaccine 
uptake and asscoated fatocrs in children in Hong Kong. 
Epidemiol Infect 2014;142:994–1001. doi: 10.1017/ 
S0950268813001994.

18. Navaratnam AMD, Ma N, Farrukh M, Abdulla A. 
Chickenpox: an ageless disease. BMJ Case Rep 2017; 
2017:bcr-2017-222027.doi:10.1136/bcr-2017-222027. 

19.  Infectious disease. McGraw-Hill Encyclopedia of Science 
and Technology, 2005. Available at: http://en. 
wikipedia.org/wiki/McGrawhill_Encyclopedia_of_Scienc
e_and_Technology.    

20.  Ullah MO, Uddin MJ, Rahman M, Islam MN, Uddin MT.  A 
Study to detect the seasonal effect of chickenpox in 
Bangladesh. Romanian Statistical Review 2009;12: 
61-66.

21.  Chen B, Sumi A, Wang L, Zhou W, Kobayashi N. Role of 
meteorological conditions in reported chickenpox cases 
in Wuhan and Hong Kong, China. BMC Infect Dis 
2017;17(1):538. doi:10.1186/s12879-017-2640-1. 

22.  Shoji, M, Tsunoda, A, Ishida, N. Correlation between the 
occurrence of infantile infectious diseases and the 
weather [in Japanese]. Journal of Tuberculosis and 
Leprosy 1986;38:91–101.



18

Ibrahim Card Med J 2020; 10 (1&2): 18-26
 Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE

INTRODUCTION:
Cardiovascular disease is the most common cause 
of morbidity & morality in persons aged 65 years 

and older, and its incidence increases with age.1 
The terms “elderly” and “older adults” usually 
refer to persons older than 65 years.2,3

Outcome of Elderly Population Undergoing Primary PCI in a Tertiary 
Hospital in Bangladesh
Sahela Nasrin,1 Shitil Ibna Islam,2 F. Aaysha Cader,3 Masuma Jannat Sha�,4 M. Maksumul Haq5

ABSTRACT
Objective: To evaluate in-hospital and 1-year outcomes of primary percutaneous coronary intervention (PPCI) in 
elderly patients with ST-elevation myocardial infarction (STEMI). 

Methods: All patients aged ≥ 65 years presenting with STEMI and undergoing PPCI at Ibrahim Cardiac Hospital & 
Research Institute, Bangladesh from January 2015 to August 2017 were consecutively included in the study based on 
predefined eligibility criteria. Data pertaining to angiographic characteristics, procedural variables, in-hospital and 
1-year outcome variables were recorded and analyzed with the help of descriptive statistics and Chi-square Test. 

Results:  The mean age of the patients was 69.2 ± 5.2 (range: 65-85) years with male to female ratio being 4:1. The 
patients were predominantly diabetic (78%) followed by hypertensive (74%) and dyslipidaemic (70%) smoker (54%). 
Half of the patients presented with anterior myocardial infarction (MI), 30% had inferior MI, 12% with right ventricular 
(RV) extension and 8% with inferolateral extension. About one-quarter (24%) had arrhythmia with complete heart 
block (CHB). The culprit arteries were LAD (50%), followed by RCA (42%) and LCx (8%). Nearly half (46%) had single 
vessel disease, 34% double and 20% triple vessel disease. Majority (80%) received a single stent and 20% required 
two stents with mean diameter and length of the stents were 2.9 ± 0.4 mm and 27.3 ± 7.9 mm respectively. 
Intracoronary eptifibatide was used in 20% cases. In terms of left ventricular ejection fraction (LVEF), 58% and 28% 
had mild and moderate LV systolic dysfunction respectively. The mean duration of hospital stay was 4.0 ± 1.9 days. 
About 18% required repeat hospitalization. Overall, 7(14%) patients died (4 during their stay in the hospital due to 
cardiac cause and 3 during follow up due to non-cardiac causes). At 1 year follow up, in-stent restenosis was seen in 1 
case followed by target vessel revascularization (TVR). The Association between age and outcome revealed that 
advanced age (age ≥ 75 years) was an important predictor of in-hospital and one-year outcome with Relative Risk (RR) 
of having unfavorable outcome was > 5-fold (95% CI: 1.6-19.5) in patients of advanced age than that in patients of 
age < 75 years (p = 0.008). 

Conclusion: Primary PCI is a feasible treatment option for elderly Bangladeshi patients presenting with STEMI with 
fewer in-hospital and 1-year follow up deaths. Adverse cardiovascular events are even less. Advanced age (age ≥75 
years) is an important determinant of adverse cardiovascular events including mortality, probably because of more 
medical co-morbidities associated with advanced age. 
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Older adults are rapidly increasing in the United 
States and by the year 2030, 1 of every 5 
individuals might be older than 65 years.4 In 
Bangladesh due to improved quality of life the 
number of people over 60 years is increasing 
rapidly.5  In 2025, one in every 10 people will be 
60 or above, and in 2050, one in every five people 
will be “elderly”.6 In Bangladesh population aged 
65 or above was reported to be 5.1% (as a 
percentage of total) in 2018 (according to the 
World Bank Development indicators). As average 
life expectancy of Bangladeshi people is increased 
(73.5 years),5 a higher proportion of elderly 
patients are expected to present with STEMI. As 
these patients may present with atypical 
symptoms, the diagnosis of MI may be delayed or 
missed.7 In addition, the elderly would have more 
comorbidities and are less likely to receive 
reperfusion therapy compared with younger 
patients.8,9 Among many factors, age is one of the 
predominant reasons of deferred PCI in elderly 
patients, from the patients’ themselves or from 
patients’ family perspectives.

Elderly patients are at particular risks of bleeding 
and other complications from acute therapies. The 
renal function tends to decrease, & the prevalence 
of comorbidities  becomes high with advanced 
age.10 Particular attention, therefore, must be paid 
to the proper dosing of antithrombotic therapies 
considering renal function, frailty, or 
comorbidities, and radial access should be 
preferred  whenever possible.10 There is no upper 
age limit with respect to reperfusion, especially 
with primary PCI.11 Elderly patients are at high 
risk when they present with STEMI, a condition 
that often accounts for morbidity and death. 
Reasons for the high risk include atypical 
presentation, delays in seeking medical care, 
management by non-cardiologists, and, frequently, 
admission to hospitals that have no 
catheterization facility, which is particularly 
relevant to Bangladesh owing to limited numbers 
of catheterization laboratory facilities.12,13 Mortality 

and morbidity have been shown to significantly 
reduce in elderly population when primary PCI 
was done in appropriate time frame, in 
comparison with thrombolytic therapy or medical 
management alone.14

To the best of our knowledge, there is insufficient 
data about the safety, efficacy and outcome of 
primary PCI in an elderly cohort of patients aged  
≥ 65 years in a Bangladeshi population. Therefore, 
this study was done in older (≥ 65 years) 
Bangladeshi patients undergoing PPCI for STEMI 
to evaluate their in-hospital and 1-year outcome. 

METHODS: 

STEMI patients aged ≥ 65 years who underwent 
primary PCI at Ibrahim Cardiac Hospital & 
Research Institute, Bangladesh from January 
2015 to August 2017 were the study population. A 
total of 50 such patients were consecutively 
included in the study. The clinical, angiographic, 
procedural, in-hospital and 1-year follow-up 
outcomes were collected in a specifically designed 
study database. Patients were followed up to 1 
year via personal or familial telephone contact. 
The following major adverse cardiac events were 
defined: a) mortality (in-hospital and at follow 
up), b) cardiovascular death, as death due to 
cardiovascular causes, including unexplained 
sudden death, c) myocardial infarction if the event 
fulfilled criteria meeting the fourth universal 
definition of myocardial infarction, d) repeat 
revascularization, including any revascularization 
procedure in previously treated culprit lesions, e) 
stent thrombosis, classified according to the 
Academic Research Consortium (ARC) criteria and 
f) bleeding, scored according to the classification 
of the Bleeding Academic Research Consortium 
(BARC) (Bleeding was considered major if it had a 
BARC score > 2), g) stroke. Any of the above 
adverse events including mortality that developed 
among the patients during hospital stay and 
1-year follow up period was considered as 
unfavourable outcome. Statistical analysis was 
done with the help of SPSS (Statistical Package for 
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Social Sciences), version 25.0. The test statistics 
used to analyze the data descriptive statistics and 
Chi-square (χ2) Test. Association between age of 
the patients and outcome was analyzed using 
Chi-square (χ2) Test with level of significance 
being set at 5%. 

RESULT:

Baseline and clinical characteristics of the patients 
are presented in Table I. There were 41(82%) 
males and 9(18%) females. The mean age of the 
patients was 69.2 ± 5.2 (range: 65-85) years. The 
predominant comorbidities were diabetes (78%) 
followed by hypertensive (74%) dyslipidaemic 
(70%) and smoker (54%). The mean duration of 
symptoms was 5.2 ± 2.9 (range: 0.5 -12) hours. 
Forty four percent of the patients presented with 
acute kidney injury (AKI) and 2% with cardiac 
arrest. Serum Glutamic-Pyruvic Transaminase 
(SGPT) level was 47.4 ± 7.3 (range: 12-380) U/L. 
N-terminal pro b-type natriuretic peptide 
(NT-pro-BNP) was raised in 38%, normal in 16% 
and was not done in 46% patients. 

Nearly half (46%) of the patients had single vessel 
disease (SVD), 34% double vessel disease (DVD) 
and 20% triple vessel disease (TVD). The 
infarct-related arteries (IRAs) were LAD (50%), 
RCA (42%) and LCx (8%). Majority (98%) of the 
procedures was done through radial access. Slow 
flow was found in 10% cases. Intracoronary 
eptifibatide was used in 20% patients and 
thrombus extraction was done in 2% patients 
(Table II). Nearly 60% of the patients had mild 
and 28% moderate LV systolic dysfunction (Fig.1).

In terms of diagnosis, 30% had Inferior MI and 
22% had anterior MI, 14% had extensive anterior 
and another 14% anteroseptal MI. Inferior MI with 
Right Ventricular (RV) infarction and inferolateral 
extension were 12% and 8% respectively (Fig.2).

Majority (80%) of the patients required single 
stent to be implanted and 20% required two 
stents. In all cases, a drug-eluting stent (DES) 
was implanted. Both DES and bare metal stent 

(BMS) were implanted in 8% cases where more 
than one stent was required. Mean stent diameter 
was 2.9 ± 0.4) mm (range was 2.25-4.0 mm). 
The mean stent length was 27.3±7.9 (range: 
12-38) mm.

PercentageFrequencyBaseline & clinical 
characteristics

Mean ± SD
(range)

Table I. Distribution of patients by their baseline & 
clinical characteristics 

Age (years) --- --- 69.2  ± 5.2
   (65-85 years)

Sex   

    Male 41 82.0 ---

    Female 9 18.0 ---

Smoking 27 54.0 ---

Diabetes 39 78.0 ---

HTN (Hypertension) 37 74.0 ---

DL (Dyslipidemia) 35 70.0 ---
SOB (shortness

of breath) 11 22.0 ---

Chest pain 49 98.0 ---

Syncope 1 2.0 ---

Cardiac arrest 1 2.0 ---

History of coronary 
artery disease 7 14.0 ---

CKD 10 20.0 ---

Stroke 6 12.0 ---

Duration of 
symptoms (hours) --- --- 5.2  ± 2.9  (0.5 -12)

Hypothyroidism 1 2.0 ---

Chronic obstructive 
pulmonary disease 
(COPD)/Bronchial asthma 7 14.0 ---

Prior MI 1 2.0 ---

Prior PCI 1 2.0 ---

Oedema 1 2.0 ---

    AKI 22 44.0 ---

SGPT (U/L) --- --- 47.4 ± 7.3 (12-380)
   Mean ± SEM

NT-pro BNP  

    normal 8 16.0 ---

    raised 19 38.0 ---

    not done 23 46.0 ---
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Table IV demonstrates in-hospital outcomes of 
patients. Total in-hospital mortality was 4(8%). 
One of them expired during the procedure with 
anterior MI, 1 following PCI on 2nd day due to 
cardiogenic shock, 1 due to reinfarction and the 
last one due to sepsis followed by cardiogenic & 
septicemic shock. Eight percent developed 
cardiogenic shock, 8% required mechanical 
ventilator, 24% had arrhythmia (CHB 12%, VT 
6%, AF 4% and AV block 2:1 2%). Mean duration 
of hospital stay was 4.0 ± 1.9 days (range: 2-11 
days).

In nearly 70% of the cases, further revascularization 
was not needed due to diffuse nature of the 
disease or the lesion was of moderate type. Only 

17.4% underwent further revascularization of 
non-culprit lesions either before discharge in the 
same admission or later with subsequent admission 
& 13% refused to receive stent of the non-culprit 
lesion (Fig. 3). 

Follow up after 1 year was done over telephone 
communication with patients themselves or their 
relations. Follow-up data was available for 45 
patients. Follow up of one patient was not possible 
due to loss of contact. Of the 45 patients followed, 
there was a further 3(6.67%) patients died; all of 
them with non-cardiac causes. Further 
hospitalization was needed in 17.78% cases. 
In-stent restenosis (ISR) was observed in 
1(2.22%) patient followed by TVR. Ischemic 
stroke developed in 2(4.44%) patients (Table V).

The hypothesis that advanced age is likely to 
cause unfavorable outcome in patients undergoing 
primary PCI was tested with crosstab (Chi-square) 
analysis. The analysis revealed that advanced age 
(age ≥ 75 years) was an important predictor of 

FrequencyAngiographic & procedural variables Percentage

Table II.  Angiographic and procedural variables  

No of vessel involved  
     Single vessel disease (SVD)  23 46.0
     Double vessel disease  (DVD) 17 34.0
     Triple vessel disease (TVD) 10 20.0
IRA   
     LAD  25 50.0
     LCx  4 8.0
     RCA  21 42.0
Access  
     Radial 49 98
     Femoral 1 2
Intracoronary epti�batide 10 20.0
Slow Flow 5 10.0
Pre dilatation 43 86.0
Post dilatation 10 20.0
Temporary pacemaker (TPM) 6 12.0
Thrombus extraction 1 2.0

Fig 2: Distribution of patients by their diagnosis

Fig I: Distribution of patients by their ejection fraction%

Percentage Mean ± SD (range)FrequencyStent

Table III. Distribution of patients by their Stent

Stent number   
     Single 40 80.0 ---
     Double 10 20.0 ---
Stent type   
     DES only 46 92.0 ---
     BMS only 0 0.0 ---
     DES & BMS both 4 8.0 ---
Diameter of stent mm --- --- 2.9  ± 0.4  (2.25-4)
Length Stent mm --- --- 27.3 ± 7.9  (12-38)
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in-hospital and one-year outcome with Relative 
Risk (RR) of having unfavorable outcome was > 
5-fold (95% CI: 1.6–19.5) greater in patients of 
advanced age than that in patients of age < 75 
years (p = 0.008) (Table VII). 

DISCUSSION:  

The most appropriate reperfusion strategy for 
older patients is primary angioplasty that is 
performed within an acceptable time frame.14,7 
However, the prognosis is still worse among 
elderly than among younger patients.15-20  In the 
present study, we used DES in 100% cases. Both 
DES and BMS were used for a single lesion in 
8.0% cases where more than one stent was 
required. This was due to financial constraints, as 

PercentageFrequencyIn hospital
outcome

Mean ± SD
(range)

Table IV. In-hospital outcomes 

In hospital mortality 4 8.0 ---

Time of death   

During procedure 1 2.0 ---

After procedure 3 6.0 ---

Arrhythmia   

CHB  6 12.0 ---

AV block 2:1 1 2.0 ---

VT  3 6.0 ---

AF  2 4.0 ---

Hypotension 4 8.0 ---

Acute Left Ventricular

Failure (ALVF) 17 34.0 ---

Cardiogenic shock 4 8.0 ---

Bleeding/ hematoma 0 0.0 ---

Ventilator required 4 8.0 ---

Length of hospital stay 

in days (n=46) --- --- 4.0 ± 1.9 (2-11)

FrequencyFindings Percentage

Table V. Distribution of patients by follow-up �ndings at
1 year (n=45)

Death at follow-up 3 6.67

     Causes of death: Non cardiac 3 6.67

Subsequent hospitalization  8 17.78

Chest pain 2 4.44

SOB 4 8.89

Stroke 2 4.44

ISR 1 2.22

TVR 1 2.22

Creatinine  

     normal 28 60.9

     Raised creatinine 7 15.2

     not done 10 23.9

LV systolic dysfunction  

     No LV systolic dysfunction 9 19.6

     Mild LV systolic dysfunction  16 34.8

     Moderate LV systolic dysfunction 3 6.5

     Echo not done 17 39.1

Group
Age (years)*

 Table VI. Association between age and primary PCI outcome

≥ 75 6(66.7) 7(17.1) 
5.7 (1.6– 19.5) 0.008

<75 3(33.3) 34(82.9) 

Unfavorable
 (n = 9)

Favorable
(n = 41)

p-valueRelative Risk
(95% CI of RR)

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyze the data.

Fig 3: distribution of patients undergoing revascularization
of non-culprit lesions



23

Outcome of Elderly Population Undergoing Primary PCI in a Tertiary Hospital in Bangladesh Nasrin et. al.

O
R

IG
IN

A
L A

R
TIC

LE

patients could not afford a second DES. The 2017 
ESC Guidelines for the management of STEMI, 
have stipulated implantation of DES over BMS with 
a Class I (level of evidence A) recommendation.

No access-site complications or haematomas were 
observed in the present study, because the radial 
access was the predominant (98%) access-site 
used. This approach is well-supported by guideline 
recommendations.10 More than half cases was 
done through radial route in the study done by 
José et al21 without experiencing much of the 
complication related to access site. Especially in 
case of PPCI, radial access is superior to femoral 
access,22-25 despite the fact that this approach 
could be more difficult in elderly patients, 
particularly in women due to subclavian tortuosity. 
The latter cases may necessitate cross-over to 
alternate access. These factors exert important 
potential impacts on clinical outcomes.26

Thrombus aspiration was done in 1 patient in our 
series, due to huge thrombus load as well as to 
facilitate distal perfusion. Thrombo-aspiration was 
done in more than half of the cases in José et al’s 
study.21 It was not a predictor of adverse events in 
their study. Systematic application of this strategy 
failed to improve prognosis.27,28 However, its 
selective use might offer some advantages, 
particularly for the high-risk populations, such as 
elderly patients. An important determinant after 
PPCI is inadequate reperfusion which is associated 
with poor prognosis.29,30 

Subgroup analysis of Primary Angioplasty in 
Myocardial Infarction-I (PAMI-I) revealed no 
increased risk of stroke and intracranial 
hemorrhage in the elderly patients, in their PCI 
group.31 This is also true for our population, where 
no such events were reported. In our 1 year follow 
up only 2 (4.3%) patients developed ischaemic 
stroke, which is not related to the procedure.

In our study, approximately 30% of cases 
presented with a symptom onset of > 6 hours. 
This feature was almost similar to that of 

Hernández et al.21 In their study approximately 
30% of the patients presented with chest pain of 
> 6 hours duration. This finding was important 
because a delayed presentation of > 6 hours was 
identified as a predictor of events in their study.

Eight percent (8%) of our population had 
cardiogenic shock. The incidence of cardiogenic 
shock was 11.5% in the study of Hernández et 
al.21 Gharacholou and associates31 showed that 
older patients undergoing PPCI have lower rates 
of procedural success, and are more likely to 
suffer from post-procedural complications.  They 
had 4.8% mortality in 65-74 years and 13.1% 
mortality in the age group of ≥75 years at 90 days 
follow up. According to the authors, age is the 
strongest predictor of mortality at 90 days.31 In 
our analysis advanced age (age ≥ 75 years) was 
found as a predictor of in-hospital and one-year 
outcome with RR of developing unfavorable 
outcome was > 5-times (95% CI: 1.6–19.5) 
higher in patients of advanced age than that in 
patients of age < 75 years (p = 0.008).  Our 
in-hospital mortality rate was 8%. A subgroup 
analysis of PAMI-I trial also showed a fewer 
in-hospital deaths and a significant reduction in 
death or recurrent MI in patients aged ≥ 65 years 
who underwent immediate PCI.31 Although our 
study did not include a comparison with 
fibrinolytic therapy, mortality following PPCI was 
very much consistent with that of PAMI-1.

The 1-month mortality seen in the registry done 
by Hernández et al.21 was 12.2%. 2-year mortality 
rate of the registry done by Hernández et al.21 was  
24.2%, with a notable contribution of non- 
cardiovascular mortality. This mortality rate was 
higher than that observed in the general 
population but is within the range published by 
other registries of this population.15,16,19,20,32-34 
Mortality rate was increased by 6.67% in our 
population during the 1-year follow up period, all 
of which were due to non-cardiac causes. A review 
by Vimalraj et al reported non-cardiac causes as 
the predominant cause of death after all types of 
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PCI in the very elderly population.35 The elderly may 
experience higher mortality from STEMI due to 
severe comorbidities, advanced coronary artery 
disease (CAD), as well as mechanical and electrical 
complications of acute myocardial infarction 
(AMI).32,33 

The patients in our study were predominantly 
diabetic (78%) and hypertensive (74%) with 34% 
developing ALVF, and 8.0% cardiogenic shock, 
which might have contributed to adverse outcomes. 
Rigorous selection criteria gave certain advantages 
to the acute phase elderly infarction survivors over 
the general population for adverse cardiac events. It 
was revealed in a large Swedish study in the follow 
up of subsequent year.15 

The role of complete revascularization was 
important. In our study 34% had DVD, 20% had 
TVD. However, only 17.4% underwent further 
revascularization of non-culprit lesions either before 
discharge in the same admission or later with 
subsequent admission. Hernández21 showed that 
55.4% of their patients had multivessel disease. In 
their study a sizable proportion of patients 
underwent revascularization of non-culprit lesions in 
the acute phase or as a subsequent procedure 
during admission. Over one-third (35.3%) had 
significant residual disease at discharge. According 
to COMPLETE trial- complete revascularization 
(before or after the index hospitalization) after 
primary PCI for STEMI is beneficial and superior to 
culprit-only revascularization in reducing death or 
MI.30 There was no major bleeding during 
hospitalization or during 1 year follow up in our 
study. Hernández21 reported the incidence of major 
bleeding to be 0.5% at one month and 2.4% at 2 
year follow up. ISR was observed in 2.2% cases 
during follow up, followed by target vessel 
revascularization (TVR). The incidence of repeat 
revascularization was low in Hernández’s study,21 
despite most of the patients receiving BMS. The 
incidence of stent thrombosis was 3.1%. although 
we didn’t have any incidence of stent thrombosis 
possibly due to deployment of DES in most cases.

The present study showed that the in-hospital 
survival rate of PPCI was 92%. The overall 
mortality rate (in-hospital mortality plus 1-year 
mortality) in the present study was 14%. Abdullah 
showed that their survival rate of PPCI patients 
was 86% at month 1, followed by 83.9% at month 
6, and 81.2% at month 12.36 So from these 
evidences it could be postulated that patients 
treated with PPCI for STEMI have good prognosis 
if they survive the initial months. Before drawing 
conclusion, the following limitations deserve 
mention. 

Limitations: 

The sample size was too small to generalize the 
findings to reference population and the study was 
conducted a single center. Besides, we could not 
include the data of patients’ adherence to drugs, 
as one year follow up was done over telephone.

CONCLUSION: 

Primary PCI is a feasible treatment option for 
elderly Bangladeshi patients presenting with 
STEMI with fewer in-hospital and 1-year follow up 
deaths. Adverse cardiovascular events are even 
less. Advanced age is an important determinant of 
adverse cardiovascular events including mortality, 
probably because of more medical co-morbidities 
associated with advanced age. 
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Awareness of Rural People about Prevention of Non-Communicable Diseases
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ABSTRACT
Background & Objective: Non-communicable diseases, particularly diabetes, hypertension and ischemic heart diseases have 
created an epidemic situation worldwide. Bangladesh is also in the grip of the menace. The only way to get rid of the menace 
is prevention of these diseases which demands awareness against the diseases. This study was undertaken to assess the level 
of knowledge of adult people of Puthia Upazila regarding prevention of the seclected non-communicable diseases (NCDs).  

Methods: The study was carried out in the Department of Community Medicine Rajshahi Medical College, Rajshahi over a 
period of 2 months from April 2018 to May 2018. All adult people (18 years onwards) residing in the rural area of Puthia Upazila 
were the respondents (study population) in this study. The survey invited the adult individuals to participate in the study. A 
total of 1001 individuals voluntarily responded to participate in the study. Of them 648(64.7%) were free from the NCDs and 
were interviewed to assess their level of knowledge on prevention of selected NCDs. A self-administered questionnaire 
containing the variables of interest for evaluating knowledge was used. 

Result: Two-thirds (68.2%) of the respondents were 30–50 years old with mean age of the respondents being 44.3(range: 
25-90) years. Males outnumbered females by 11:9. Over half (54%) informed that they had little knowledge and 10.7% were 
familiar with the NCDs. Around half held the view that diabetes, hypertension, ischemic heart diseases and stroke were 
NCDs/chronic diseases. Approximately 70% told that the NCDs were on a rising trend. Regarding causes of chronic diseases, 
the respondents told excess intake of fat and sedentary life-style (67.9%), intake of excess CHO (54.2%), indulgence in 
smoking (68.2%), less intake of vegetables and fruits (57.4%), excess or additional salt intake (50.5%) and family history of 
NCD (44.1%). Regarding prevention of NCDs, around 70% were in favor of adopting healthy dietary behaviour and avoiding 
too much fatty food, followed by regular exercise (71.2%), avoiding or giving up smoking (70.8%) and avoiding or giving up 
taking extra salt (57.9%). 

Conclusion: The study concluded that the people of Puthia Upazilla are aware more or less about the selected NCDs (diabetes, 
hypertension, ischemic heart diseases and stroke). They are also aware that these diseases are increasing. Around two-thirds 
of the people are aware about the risk factors of these non-communicable diseases and the ways to prevent them. 

Key words: Awareness, rural people, prevention and Non-Communicable Diseases (NCDs) etc
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INTRODUCTION:
Non-communicable diseases (NCDs) are the major 
public health challenges in current health scenario 
worldwide.1 NCDs are the leading global causes of 
death, causing more deaths than all other causes 
combined. Globally almost 41 million deaths are 
caused by NCDs each year, which is equivalent to 
71% of all deaths. Almost 15 million people die from 
NCDs annually between the ages of 30-69 years; 
over 85% of these "premature" deaths occur in low- 
and middle-income countries.2 More than 463 million 
adults are living with diabetes, and this figure is 
projected to be 700 million by the year 2045.3 
Hypertension is the commonest cardiovascular 
disorder, posing a major public health challenge to 
populations in which socioeconomic and 
epidemiological transition is going on. WHO reported 
an estimated1. 13 billion people have hypertension 
worldwide, most (two-thirds) living in low-and 
middle-income countries.4 Currently NCDs like 
diabetes, cardiovascular diseases, cancer & chronic 
respiratory disease are major public health concern 
of developing countries.  Almost 60% deaths, in 
Bangladesh, are due to NCDs (17% cardiovascular 
and 11% chronic respiratory diseases, 10% cancers, 
9% injuries, 3% diabetes and 10% other NCDs).5 In 
developing countries like Bangladesh, the burden of 
NCDs is even more challenging.1

Although NCDs are emerging modern epidemic 
worldwide, awareness against it is very poor. So are 
treatment and control measures taken. Risk factors 
like tobacco use, physical inactivity, unhealthy diet, 
alcohol consumption, raised blood pressure (BP), 
and excess adiposity are mostly responsible for 
NCDs.6 Despite lifestyle and behavioral modifications 
being recognized as a cost-effective strategy for 
controlling NCDs in the community, there are some 
barriers that prevent people from adopting a healthy 
life-style, which can be overcome by constant 
encouragement and appropriate education to the 
people.7 In a qualitative study8 at Upazila (Sub- 
district level) Health Complex, participants described 
that NCD corners have contributed substantially to 
increase awareness against NCDs, deliver NCD care 
& provide referral services. However, they identified 

numerous challenges including lack of specific 
guidelines and standard operating procedures, lack 
of trained human resources, inadequate laboratory 
facilities, logistics and medications and poor 
recording and reporting systems.

With recognition of the challenges of implementing 
an NCD control program in a resource-poor country 
like Bangladesh, a study to assess the social, 
cultural, and behavioral factors could be an 
implementation research priority. The findings 
generated from the study may expedite the ongoing 
NCD control program of Govt. of Bangladesh. That 
purpose, the present community-based study was 
undertaken to assess the level of awareness of rural 
people of Bangladesh toward prevention and early 
detection of common NCDs. The information and 
evidence gathered are expected to identify some of 
the social barriers to successful implementation of 
NCD control program in rural areas of Bangladesh.

METHODS:

This descriptive cross-sectional study was carried 
out in the Department of Community Medicine 
Rajshahi Medical College, Rajshahi over a period of 2 
months from April 2018 to May 2018. The survey 
invited adult individuals (18 or > 18 years old) to 
participate in the study. A total of 1001 individuals 
voluntarily responded to participate in the study. Of 
them 107(10.7%) were diabetic, 246(24.6%) were 
hypertensive or had ischemic heart diseases.The rest 
648(64.7%) were free from these conditions and 
were selected for interview. A self-administered 
questionnaire containing the variables of interest for 
evaluating knowledge on prevention of chronic or 
non-communicable diseases (the diseases that 
cannot be transmitted directly from one person to 
another) was used. Keeping compliance with Helsinki 
Declaration for Medical Research Involving Human 
Subjects 1964, last amended in 2013, all the 
subjects selected for the study were informed prior 
to data collection and verbal consent was obtained 
from them. The sociodemographic characteristics of 
the respondents studied were age, sex, marital 
status, educational level and family income, while 
the perception about the disease included variables 
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FrequencyAge* (years) Percentage

Table I. Distribution of respondents by their age (n = 648)

< 30 33 11.3

30 – 40 313 48.3

40 – 50 129 19.9

50 – 60 100 15.4

>60 73 5.1

* Mean age = (44.3 ± 12.3) years; range = (25 – 90) years.

Fig.1: Sex distribution of the respondents (n = 648)

Male
282(44%)

Female
366(56%)

like general knowledge about NCDs, knowledge on 
specific NCDs, causes of NCDs and ways to prevent 
them. Weight and height data of all respondents 
were recorded to calculate BMI and to categorize the 
respondents as underweight (BMI < 18.5 kg/m²), 
normal BMI (BMI 18.5-24.9 kg/m²), overweight 
(BMI 25.0–29.9 kg/m²), obese (BMI 30-39.9 kg/m²) 
and morbidly obese (BMI ≥ 40kg/m²). Collected 
data were processed and analyzed using software 
SPSS (Statistical Package for Social Sciences), 
version 17.0. Statistical analyses were done using 
descriptive statistics. The data presented on 
categorical scale were expressed as frequency and 
corresponding percentage, while the data presented 
on continuous scale were presented as mean, 
median and standard deviation from the mean. 

RESULTS:

Age distribution of the respondents shows that 
nearly half (48.3%) of the respondents were in their 
3rd decade of life followed by 19.9% in 4th, 15.4% in 
5th and 11.3% in 2nd decade of life. Only 5% 
respondents were elderly (> 60 years old). The 
mean age of the respondents was 44.3 years (range: 
25-90 years) (Table I). Out of 648 respondents, 
366(56%) were females and the rest 282(44%) 
were males with female to male ratio being roughly 
11:9 (Fig.1). Over 50% of the respondents were 
housewife. Farming (17.1%) and business (14.2%) 
were 3rd & 4th occupations respectively. The median 
monthly income of the respondents was Taka 10000 
with lowest and highest incomes being Taka 1000 
and 10000 respectively. Majority (91.2%) of the 
respondents was married. Primary level educated 
formed the main bulk (41.5%) followed by SSC 
(30.6%), HSC (5.9%), graduate & masters (4.2%). 
A sizable portion of the respondents (30.6%) was 
illiterate as well (Table II). Over 55% of the 
respondents were of normal BMI, 30.9% overweight, 
8.6% obese, 4.8%. underweight. Morbidly obese 
was rare (0.6%) (Fig. 2).

Asked about how much they knew about 
NCD/chronic diseases, over one-third (35.3%) 
informed that they were unaware of these diseases 
or just heard the term, 54% informed that they had 

little knowledge and 10.7% were familiar with the 
diseases (Table III). Around half (50%) of the 
respondents held the view that diabetes, 
hypertension, ischemic heart diseases or stroke were 
NCDs. The rest informed that they did not know 
(Table IV). Asked about whether chronic diseases 
were increasing, approximately 70% nodded that 
they think so. Of the rest, 4.5% opined that they 
were not increasing and 25.7% told that they knew 
nothing about it (Table V). In response to another 
question, what causes chronic diseases, the 
respondents told intake of excess carbohydrate 
(54.2%), excess intake of fat and sedentary 
life-style (67.9%), smoking habit (68.2%), less 
intake of vegetables and fruits (57.4%), excess or 
additional salt intake (50.5%) and family history of 
NCDs (44.1%) (Table VI). Asked about how chronic 
disease could be prevented, the respondents 
emphasized on adopting healthy dietary behavior 
(69.6%), avoiding too much fatty food (72.5%), 
followed by regular exercise (71.2%), avoiding or 
giving up smoking (70.8%) and taking extra salt 
(57.9%) (Table VII).
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Percentage Mean ± SDFrequencyOther 
demographics 

Table II. Distribution of respondents by other demographics

Occupation    

     Service 56 8.6 ---

     Housewife  332 51.3 ---

     Farmer  111 17.1 ---

     Business  92 14.2 ---

     Others  57 8.8 ---

Median income (Taka) --- --- 10000 ± 8163

   (1000-100000)

Marital status    

     Married  591 91.2 ---

     Unmarried  29 4.5 ---

     Divorced  4 0.6 ---

     Widow  20 3.1 ---

     Widower 4 0.6 ---

Education    

     Illiterate  196 30.6 ---

     Primary  269 41.5 ---

     SSC  101 15.6 ---

     HSC 38 5.9 ---

     Graduate & Masters 27 4.2 ---

     Non-formal 14 2.2 ---

Fig. 2: Distribution of respondents by their BMI (n = 648)
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Table III. Distribution of respondents by knowledge about
NCD (n = 648)

Nothing or only heard the term   229 35.3

Little knowledge 350 54.0

Familiar 69 10.7

FrequencyKnowledge on trend of chronic diseases Percentage

Table V. Respondents’ knowledge on trend of chronic
diseases (n = 648)

Increasing  452 69.8
Not increasing  29 4.5
Don’t know 167 25.7

FrequencyKnowledge on speci�c NCDs Percentage

Table IV. Respondents’ knowledge on selected chronic 
diseases (n = 648)

DM  
   Yes  360 55.6
   No  69 10.7
   Don’t know 219 33.7
HTN  
   Yes  365 56.3
   No  63 9.7
   Don’t know 220 34.0
IHD  
   Yes  319 49.2
   No  70 10.8
   Don’t know 259 40.0
Stroke   
   Yes  273 42.1
   No  68 10.5
   Don’t know 307 47.4

FrequencyCauses of chronic disease Percentage

Table VI. Respondents’ knowledge on causes of chronic diseases (n = 648)

Excess intake of CHO  
    Yes  351 54.2
    No  74 11.4
    Don’t know 223 34.4
Excess intake of fat  
    Yes  440 67.9
    No  58 9.0
    Don’t know 150 23.1
Sedentary Life-style  
    Yes  437 67.4
    No  58 9.0
    Don’t know 153 23.6
Smoking  
    Yes  442 68.2
    No  63 9.7
    Don’t know 143 22.1
Less intake of vegetables & fruits  
    Yes  372 57.4
    No  67 10.3
    Don’t know 209 32.3
Excess intake of salt  
    Yes  327 50.5
    No  76 11.7
    Don’t know 245 37.8
F/H of NCD  
    Yes  286 44.1
    No  103 15.9
    Don’t know 259 40.0
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FrequencyWays of preventing
chronic diseases Percentage

Table VII. Respondents’ knowledge on ways to preventing 
of chronic diseases (n = 648)

Healthy dietary behaviour  
Yes  451 69.6
No  21 3.2
Don’t know 176 27.2
Avoiding too much fatty food  
Yes  470 72.5
No  20 3.1
Don’t know 158 24.4
Taking regular exercise  
Yes  461 71.2
No  19 2.9
Don’t know 168 25.9
Avoiding or giving up smoking   
Yes  459 70.8
No  14 2.2
Don’t know 175 27.0
Avoiding or giving up extra salt  
Yes  375 57.9
No  22 3.4
Don’t know 251 38.7

DISCUSSION:

In the present study almost half of the respondents 
wasearly-middle aged (30-40 years old) with mean 
age being 44.3 ± 12.3 (range: 25-90) years which is 
almost similar with the findings of Nujhat et al9 and 
Ojo et al10 who showed mean age of their respondents 
to be 41.9 ± 15.7 and 43.6 ± 7.7 years respectively. 
Females outnumbered males by 11:9. Studies 
conducted in Bangladesh, Uganda and India also 
found female respondents to be higher than male.9-11

In the present study more than half (51.3%) of the 
respondents was housewife and over 40% were 
primary level educated, whereas a similar study in 
Uganda showed farming to be the main occupation 
and secondary level educated to form the majority.10 
The present study revealed that 40% of the 
respondents were overweight or obese. Consistent 
with this finding, Nujhat and associates9 in a recent 
study showed that 43% of the rural people of 
Bangladesh selected for their interview were 
overweight and obese in terms of BMI. In our study 
one-third (35.3%) was completely unaware of NCDs 

or just heard the term, 54% had little knowledge and 
the rest were more or less knowledgeable about 
NCDs. An Indian study found that more than 80% of 
the study participants had heard of the words 
diabetes, hypertension and coronary heart disease 
as NCDs.11 In Ojo’s10 study majority (94.1%) of the 
respondents was aware that NCDs could not spread 
between people through contact. Most of the 
respondents in the study of Srivastava et al11 
considered lifestyle to play a role in the development 
of NCDs and less than 40% of the respondents were 
aware of the role of nutrition in the development of 
NCDs. Knowledge and practice for NCD prevention 
were found to be poor. Nujhat9 showed that 46.8% 
and 64.4% were not aware of risk factors of 
developing hypertension and diabetes respectively.  

In response to a question whether diabetes, 
hypertension, ischemic heart diseases or stroke were 
NCD/chronic diseases, around half was of the opinion 
that they were NCDs, which is consistent with the 
findings of Ojo et al10 who reported that 63.2% of the 
respondents were aware about diabetes, 61.8% 
about heart diseases, 52.9% about stroke, 70.6% 
about high blood pressure. Nearly 90% of the 
respondents held the view that cardiovascular 
diseases are becoming more common in Uganda.

A study conducted in Karnataka, India about NCDs 
awareness among rural secondary schools 
adolescents demonstrated that approximately 63% 
of the respondents had no idea about prevention of 
NCDs. Over one-third (37%) students felt NCDs are 
preventable and only 0.3% had good level of 
knowledge regarding the lifestyle risk factors. 
Knowledge regarding communicability of these 
lifestyle-related diseases was good among students. 
About two-thirds (65.6%) of the students knew that 
they were non-communicable and one-third (34.4%) 
had misconception about the NCDs. Daily 
consumption of fast food was low (6.8%). Majority 
(93.2%) of the students was used to playing outdoor 
games daily like kabaddi, cricket, volleyball, 
badminton, kho-kho etc. considered as healthy 
behavior for their health. As many as 68.5% of the 
students were accustomed to consuming fruits and 
vegetables daily.12
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In response to what causes of NCDs, the 
respondents mentioned intake of carbohydrate-rich 
diet (55%), intake of too much fat and adopting 
sedentary life-style (68%), indulgence in smoking 
(68.2%), less intake of vegetables and fruits 
(57.4%), and used to taking additional salt (50.5%) 
along with family history of NCDs (44.1%). 
Regarding chronic disease prevention, majority was 
in favor of adopting healthy dietary behavior, 
avoiding too much fatty food, regular exercise, 
avoiding or giving up smoking and having extra salt.

CONCLUSION:

This study concluded that the rural people of Puthia 
Upazilla are more or less aware about the selected 
non-communicable diseases (diabetes, hypertension, 
ischemic heart diseases and stroke). They are also 
aware that these diseases are increasing. Around 
two-thirds of the people are aware about the 
causes/risk factors of these NCDs and the ways to 
prevent them. Although their practice status to 
prevent these NCDs is not investigated, it is 
recommended that health education should be 
geared up to encourage them turn their knowledge 
into practice.  
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Expression of Ki-67 and Its Association with Histological Type, Grade
and Stage of Colorectal Carcinoma
Sultana Israt Jahan1, Shah Md. Badruddoza2, S. M. Asafudullah3, Md. Nurul Amin4

ABSTRACT
Background & objective: The role Ki-67 as a prognostic marker has been studied in many cancers in many studies. 
However, only few studies reported the prognostic role of Ki-67 in colorectal carcinoma (CRC) with contradictory 
opinions. The present study was undertaken to assess the Ki-67 proliferation index (PI) in tissue sections of CRC and 
to investigate the relationship between the proliferative activity and histological type, grade and stage of the tumour.

Methods: The present cross-sectional descriptive study was conducted in the Department of Pathology, Rajshahi 
Medical College, Rajshahi over a period of two years from September 2017 to August 2019. All clinically suspected 
cases of CRC and later confirmed by histopathology were the study population. A total 44 such cases were included in 
the study. Tissue sections from 44 formalin-fixed and paraffin-embedded tumor specimens were examined at the 
Department of Pathology of Rajshahi Medical College, Rajshahi. The cases were histologically classified, graded (WHO) 
and staged according to TNM and modified Dukes’ staging system. Ki-67 proliferation index was calculated 
immunohistochemically using the monoclonal antibody MIB-1, and were studied under light microscope. Expression of 
Ki-67 was calculated as a percentage of labeled nuclei per 500 cells counted in consecutive five high-power fields in the 
most reactive areas of the slides. The staining results were categorized into groups using a cut-off value of Ki-67 
determined by ROC curve analysis.

Results: In the present study the cases with high Ki-67 PI were significantly associated with high grade colorectal 
carcinoma (p = 0.005). TNM Stage-II and Stage-III tumours were more likely to be associated with high Ki-67 PI than 
those with low Ki-67 PI (p < 0.001). A significant association was observed between Ki-67 immuno-expression and 
modified Dukes’ staging of the tumours with Stage C being highly associated with high Ki-67 PI (p < 0.001). But 
histologic tumor type (mucinous and non-mucinous) was not found to be associated with Ki-67 proliferation index. 
Based on Receiver Operating Characteristic (ROC) curve analysis tumors with nuclear immunoreactivity ≥ 25% were 
considered as high proliferation index (PI) and < 25% as low PI. The Ki-67 at a cut-off value of >25% had high 
sensitivity (85.7%) in differentiating high grade CRC from the low-grade tumors but its specificity was moderate 
(67.6%) with overall diagnostic accuracy being 70.5%.

Conclusion: The study concluded that cases with high Ki-67 PI are significantly associated with high grade CRC (poorly 
differentiated) than the cases with low grade CRC (well and moderately differentiated). TNM Stage-II & Stage-III and 
modified Dukes’ stage C also more often tend to be associated with high Ki-67 PI than with low Ki-67 PI.

Key words: Colorectal carcinoma, Ki-67 proliferation activity, histologic grade, stage and type of tumours, sensitivity, 
specificity etc.
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INTRODUCTION:

Colorectal cancer (CRC) is the third most common 
cancer in men (10 percent of total cancers in men), 
and the second most common in women worldwide 
(9.2 percent of total cancers in women). In more 
developed regions, approximately 55% of cases 
occur. There is wide geographical variation in the 
incidence of CRC around the world, but the 
geographical pattern in men and women is quite 
similar all over the world.1 In Bangladesh, 6.5% and 
2.5% of all cancers in males and females 
respectively are CRCs.2 

Histopathological examination is the gold standard 
diagnostic approach for CRC, and the strongest 
prognostic factors are the type, grade and stage of 
the tumour. However, the prognosis among 
individual patients with CRC at an equivalent stage is 
very heterogeneous. In this context, improved 
prognosis and patient survival can be achieved by 
using immunohistochemistry studies with proliferation 
marker Ki-67, a proliferating antigen in the nuclear 
cell.3 Malignant tumor growth is highly variable, and 
this probably reflects the direction of their clinical 
course. However, proliferation is a key feature of 
progression of tumour. Ki-67 is a specific marker for 
cell proliferation and is a proliferation- associated 
nuclear antigen that is expressed in all cycling cells 
except G0 resting cells, and represents cells in 
particular in the S/G2+M phase. MIB-1 is a 
monoclonal antibody, which recognizes Ki-67 nuclear 
antigen in the formalin-fixed paraffin embedded 
tissue sections. The expression of Ki-67 is calculated 
as the percentage of tumor cells positively stained by 
the antibody, with the most specific criterion of 
positivity being nuclear staining.4 

The quantification of Ki-67 expression by 
Immunohistochemistry (IHC), known as Ki-67 
proliferation index (PI), is done to estimate the 
growth fraction of tumour. A marked variation in the 
amount of Ki-67 expression within different types, 
grades and stages of same tumour is seen indicating 
that Ki-67 staining is useful in the assessment of 
individual tumour prognosis.  The role of Ki-67 has 
not been established in determining the prognosis of 
GIT cancer yet. Only few studies exist on the 
prognostic role of Ki-67 in colorectal carcinoma. This 

study was designed to evaluate the Ki-67 expression 
in colorectal carcinoma (in terms of Ki-67 
proliferation index (PI) in tissue sections) and to 
investigate the relationship between the proliferative 
activity and histological type, grade and stage of the 
tumour. The findings derived from the study would 
help in choosing proper management option in a 
particular tumour for better outcome.

METHODS:

This cross-sectional analytical study was carried out 
in the Department of Pathology, Rajshahi Medical 
College (RMC), Rajshahi in collaboration with the 
Department of Surgery, RMC Hospital, Rajshahi and 
Armed Forces Medical College, Dhaka Cantonment, 
Dhaka over a period of two years from September 
2017 to August 2019. A total of 44 resected 
specimens of CRC, confirmed by histopathological 
examination, were included in the study. Tissue 
processing and staining were done according to 
standard protocol followed at Rajshahi Medical 
College. Sections were studied under light 
microscope and classified microscopically. The cases 
were histologically graded and staged according to 
TNM and modified Dukes’ staging system. 

Immunohistochemistry was done in Armed Forces 
Institute of Pathology (AFIP), Dhaka. For 
immunohistochemistry, 3-4 micrometer thick 
sections of formalin fixed, paraffin-embedded tissues 
were used. The sections were incubated with a 
MIB-1 monoclonal antibody in appropriate dilutions. 
Standard immunohistochemical method was applied 
for subsequent staining. Brown nuclear staining was 
considered positive for Ki-67. The positive nuclear 
staining was observed in the epithelial cells of 
normal colonic mucosa and in the lymphoid cells and 
they served as internal positive control. Expression 
of Ki-67 was calculated as a percentage of labeled 
nuclei per 500 cells counted in consecutive five 
high-power fields in the most reactive areas of the 
slides. Cells with questionable nuclear staining were 
discounted. Necrotic or thick areas and severely 
overlapping tumour cells were avoided during 
evaluation. The staining results were categorized 
into groups according to the percentage of Ki-67 
positive tumor cells and the cut-off value for 
categorization was determined by ROC curve analysis. 
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All statistical analyses were performed using the 
Statistical Package for Social Science (SPSS), 
version 20 for windows. Associations of Ki-67 with 
histopathologic type, grade, and stage were 
determined with the help of Chi-square (χ2) Test. The 
level of significance was set at 5% and p-value 
<0.05 was considered significant. Accuracy of the 
Ki-67 in grading CRC was determined by comparing 
the findings of the Ki-67 with those of 
histopathology. The components of accuracy test 
(sensitivity, specificity, positive and negative 
predictive values) were computed by respective 
formulae for the tests.

RESULTS:

Demographic characteristics:

The predominant age group was 40 – 60 years 
(63.6%) followed by < 40 years (25%) and 60 or 
>60 years (11.4%). The mean age of the study 
subjects was 46.3 ± 12 (range: 21-80) years. Fifty 
percent were male and 50% female (table I).

Morphological/Anatomical characteristics:

The median size of the tumour was 20.0 ± 2.7 cm 
with smallest and largest tumours being 2 and 80 cm 
respectively. Nearly one-third (31.8%) of the 
tumours was located in left colon followed by 27.3% 
in right colon, 25% in transverse colon and 15.9% in 
rectum (table II).

Histopathological characteristics:

In terms of differentiation, 25% were well- 
differentiated, 59.1% moderately differentiated and 
15.9% poorly differentiated. Over one-third (36.4%) 
were mucinous type and 63.6% were non-mucinous 
type. Over half (56.8%) was at modified Dukes’ 
stage B and 42.2% were at stage C. TNM staging of 
the tumour shows that 45.5% were at Stage-I, 11.3% 
at stage-II and 43.2% at Stage-III (Table III).

Determining cut-off value of Ki-67 in predicting 
high grade colorectal carcinoma:

Before predicting the accuracy of Ki-67 in 
differentiating high grade from low-grade CRCs, an 
optimum cut-off value for Ki-67 was determined 
using a Receiver Operating Characteristic (ROC) 
(Fig.1). The best cut-off value for high sensitivity 

without much compromise with specificity obtained 
from the tables IV & V was 22.5 with an area under 
the curve being 0.780[(95% CI=0.581-0.979), 
p=0.020]. The area under the curve indicates that 
78% of the high-grade tumours could be correctly 
diagnosed with Ki-67 PI 22.5% or more in CRC 
patients. As in the present series there was no other 
value of Ki-67 between 22.5 and 27.5 but 25, it was 
taken as the best cut-off value for predicting high 
grade CRCs.

Distribution of Ki-67 among CRC patients:

Based on the ROC curve analysis, the test variable 
Ki-67, was divided into two groups. Ki-67 ≥ 25% 
were considered as high proliferation index (PI) and 
< 25% were considered as low PI. Accordingly, 
26(59.1%) subjects had Ki-67 < 25% (low PI) and 
18(40.9%) had > Ki-67 ≥ 25% (high PI) (Table VI).

Association of Ki-67 PI with grading, staging 
and histologic type of the CRCs:

Over 60% of the cases with high Ki-67 PI (Ki-67 PI  
≥25%) had moderately differentiated (G2) and 
33.3% had poorly differentiated tumours (G3) as 
compared to 57.7% and 3.8% respectively of the 
cases with low Ki-67 PI (Ki-67 PI < 25%. The cases 
with high Ki-67 PI were significantly associated with 
high grade colorectal carcinoma (poorly differentiated) 
than the cases with low Ki-67 PI (p=0.005). No 
significant difference was observed between Ki-67 
immuno-expression and histologic type of the 
tumours, although mucinous type of tumours was a 
bit higher in cases with high Ki-67 PI (p = 0.772). A 
significant association was observed between high 
Ki-67 PI and modified Dukes’ staging of the tumours 
with Stage C being frequently associated with high 
Ki-67 PI cases (p < 0.001). Association between 
TNM staging and Ki-67 PI shows that Stage-II & 
Stage-III tumours tend to be associated with high 
Ki-67 PI more often than those with low Ki-67 PI (p 
< 0.001) (table VII). 

Accuracy of Ki-67 in differentiating high grade 
CRC from the low grade:

The accuracy of Ki-67 in diagnosing high grade CRC 
is shown in table VIII. The sensitivity of the test in 
differentiating high grade CRC from the low-grade 
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FrequencyHistopathological characteristics Percentage

Table III. Distribution of cases by histopathological
characteristics (n = 44)

Di�erentiation  
   Well (G1) 11 25.0
   Moderate (G2) 26 59.1
   Poor (G3) 7 15.9
Histologic type  
  Mucinous adenocarcinoma 16 36.4
  Non-mucinous adenocarcinoma 28 63.6
Modi�ed Duke's staging  
  B 25 56.8
  C 19 43.2
TNM staging  
  Stage-I 20 45.5
  Stage-II 05 11.3
  Stage-III 19 43.2

FrequencyDemographics Percentage

Table I. Distribution of cases by Demographic characteristics (n=44)

Age* (years)  
   < 40 11 25.0
   40  60  28 63.6
   ≥ 60 05 11.4
Gender  
   Male  22 50.0
   Female 22 50.0

*Mean age = 46.3 ± 12.1years; range = 21-80 years.

FrequencyKi -67* (%) Percentage

TableVI. Distribution of Ki-67 among CRC patients (n = 44)

≥ 25 18 40.9
< 25 26 59.1

FrequencyAnatomical
characteristics Percentage Median ± SEM 

(range)

Table II. Distribution of cases by morphological/anatomical 
characteristics (n=44)

Tumor size (cm) -- -- 20.0 ± 2.7(2-80)
Location / Site   
Right colon     12 27.3 --
Transverse colon 11 25.0 --
Left colon 14 31.8 --
Rectum 7 15.9 --

*Mean age = 46.3 ± 12.1years; range = 21-80 years.

Fig. 1 showing area under the ROC curve

Test Result Variable(s):   Ki-67

Table IV. Area Under the Curve

0.780 0.101 0.020 0.581 0.979

Area      Std. Errora     p-valueb       Lower Bound        Upper Bound

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

95% Con�dence Interval of 
Area under the Curve

The test result variable(s): Ki-67 has at least one tie between the 
positive actual state group and the negative actual state group.
a. The smallest cut-o� value is the minimum observed test value 
minus 1, and the largest cut-o� value is the maximum observed 
test value plus 
1. All the other cut-o� values are the averages of two consecutive 
ordered observed test values.

Test Result Variable(s):   Ki-67

Table V. Coordinates of the Curve

4.00 1.000 1.000
7.50 0.857 0.486
12.50 0.857 0.459
17.50 0.857 0.432
22.50 0.857 0.324
27.50 0.714 0.324
35.00 0.714 0.270
45.00 0.571 0.216
55.00 0.429 0.108
65.00 0.286 0.027
72.50 0.286 0.000
77.50 0.143 0.000
81.00 0.000 0.000

Positive if Greater 
Than or Equal Toa Sensitivity 1- Speci�city

tumours was 85.7% and specificity of the test in 
correctly detecting those who were low grade (well- 
and moderately-differentiated) was 67.6%. The 
positive and negative predictive values of the test 
were 33.3% and 96.2% respectively, while the 
percentages of false positive and false negatives 
were 66.7% and 3.8% respectively. The overall 
diagnostic accuracy was 70.5%.
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Accuracy test components Percentage

Table VIII: Distribution of patients by diagnostic accuracy (n = 44)

Sensitivity 85.7

Speci�city 67.6

PPV 33.3

NPV 96.2

% false +ve 66.7

% of false -ve 3.8

Diagnostic accuracy 70.5

Ki-67 (%)
Histologic 
characteristics

Table VII: Association between histologic characteristics and Ki-67 PI 

Di�erentiation   
   Well (G1) 1(5.6) 10(38.5) 
   Moderate (G2) 11(61.1) 15(57.7) 0.005
   Poor (G3) 6(33.3) 1(3.8) 
Histologic type   
   Mucinous  7(38.9) 9(34.6) 0.772
   Non-mucinous     11(61.1) 17(65.4) 
Modi�ed Dukes’ staging   
   B 4(22.2) 21(80.8) < 0.001
   C 14(78.8) 5(19.2) 
TNM Staging   
   Stage-I 1(5.6) 19(73.1) 
   Stage-II 3(16.7) 2(7.7) < 0.001
   Stage-III 14(77.7) 5(19.2) 

High PI (≥25)
(n = 18)

Low PI <25)
(n = 26)

p-value

*Data were analyzed using Chi-square (χ2) Test.
Figures in the parentheses denote corresponding percentage.

Discussion:

Colorectal carcinoma is a major cause of morbidity 
and mortality worldwide.5 Cellular proliferation is 
fundamental to maintain tissue homeostasis and is 
important in oncogenesis. More recently, advances in 
understanding tumour biology have led to the 
development of targeted therapy, allowing progress 
in the treatment of CRC6 and quantification of cell 
proliferative activity in neoplasia is currently the 
subject of considerable interest as assessment of 
tumour cell proliferation may predict tumour 
behaviour.7 The Ki-67 is a nuclear antigen expressed 
in highest concentration in all stages of the cell cycle, 
but not in resting cells and it is widely used in routine 
pathology as a proliferation marker to measure the 
growth fraction in human tumours. MIB-1 is a 

monoclonal antibody that recognizes a fixation 
resistant epitope of Ki-67 antigen; and has allowed 
retrospective examination and estimation of the 
proliferative fraction of neoplasia.8 This study was 
designed to evaluate the immune-expression of 
Ki-67 PI in formalin-fixed, paraffin-embedded tissue 
sections of colorectal carcinomas and to investigate 
the relationship between the proliferative activity of 
colorectal carcinoma with histological type, grade, 
and stage of the tumour. 

In the present study the cases with high Ki-67 
proliferation index were significantly associated with 
high grade colorectal carcinoma than the cases with 
low grade CRC (p = 0.005). Advanced stage 
tumours (TNM Stage-II & Stage-III and modified 
Dukes' Stage C) tend to be associated with high 
Ki-67 PI more often than those with low Ki-67 PI (p 
< 0.001). But histologic type of tumour was not 
found to be associated with Ki-67 proliferation 
index. Similar findings were reported by other 
studies8,9 in which the Ki-67 PI appeared to increase 
with decreasing degree of differentiation of 
carcinoma. Another highly significant relation 
observed between Ki-67 PI and histological type of 
CRC (p = 0.005), in which the proliferative activity 
was higher in non-mucinous tumours than in 
mucinous and signet ring carcinoma, which 
contrasts with the findings of the present study. The 
reverse finding is also reported by some other 
studies. Ahmed and colleagues10 found 
over-expression of Ki-67 proliferation protein in 
62% cases with significant associations between 
Ki-67 proliferation index and histologic type (p = 
0.005) and tumour grade (p = 0.018); but no 
significant relation was observed with the other 
clinicopathological parameters such as age, gender, 
tumour’s size, site, depth,  stage, nodal status, and 
vascular invasion (p > 0.05).10 The findings obtained 
from Ahmed’s study indicate that proliferating index 
was low in poorly differentiated tumours (Grade III) 
than well or moderately differentiated carcinomas 
(Grade I and Grade II). This is in contrast with the 
findings of the present study. A similar study from 
Japan,11 also demonstrated that the positive rate of 
Ki-67 PI in poorly differentiated adenocarcinoma 
and mucinous carcinomas was significantly lower 
than in well differentiated and moderately 
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differentiated adenocarcinomas, suggesting that 
proliferative activity is low in cancers with poor 
differentiation.

Worldwide, CRC showed a wide range of Ki-67 PI, 
ranging from 13-90%,7-9,11 indicating a variation in 
proliferative activity. Explanation for this 
wide-ranged variation in the proliferative activities 
of CRC, as measured by MIB-1 antibody, among 
studies could be due to a difference in epitope 
preservation, in staining procedures, in methods of 
evaluation or quantification of Ki-67 immunostaining 
and in study population. Lanza et al12 showed 
mucinous carcinoma exhibit higher levels of Ki-67 
reactivity than non-mucinous adenocarcinomas. 
Also, it was observed that Ki-67 PI was significantly 
related with the advanced TNM tumour-stage which 
is consistent with findings of the present study. 
Other studies showed that tumours in advanced 
stage with subserosa or deeper invasion have a low 
Ki-67 proliferating index than tumours in an early 
invasive stage,11 while some investigators showed 
the reverse.8 This is supported by several 
studies,13-15 who reported no relation between Ki-67 
immunoreactivity and various clinicopathological 
and prognostic variables in cases of colorectal 
carcinomas.

Finally, a well-designed study with large sample size 
(n=1800) showed high Ki-67 expression to 
associate with low tumour stage (p < 0.0001) and 
nodal status (p = 0.031), but not with tumour grade 
(p = 0.863), histological tumour type (p=0.154) or 
tumour localisation, and was an independent 
prognosticator of favourable survival (p=0.012).16 
These differences in relationship of Ki-67 with CRC 
grade, type and stage might be due to considerable 
heterogeneity in colorectal carcinomas17,18 and 
differences in sample size. Therefore, the findings of 
the present study should be interpreted with 
caution, particularly in case of generalization, as the 
study was done on a small sample size.

Summarizing the findings of the present study and 
discussion thereof, it is evident that 
immunohistochemical technique for detecting Ki-67 
PI is simple and applicable to surgical specimens 
and reproducibility with MIB-1 antibody 
immunostaining is excellent even when paraffin 

embedded tissue sections are used. Ki-67 immune 
overe xpression is a frequent finding in CRC cases, 
but it is not enough to monitor Ki-67 proliferation 
index alone for prognosis in colorectal cancer as it 
was not significantly related to variable 
clinicopathologic parameters apart from histological 
stage and grade of tumour. 

CONCLUSION: 

From the results of the study, it can be concluded 
that the CRC patients with high  Ki-67 PI were 
significantly associated with high grade colorectal 
carcinoma (poorly differentiated) than the subjects 
with low Ki-67 PI. Advanced stage tumours (TNM 
Stage-II & Stage-III and modified Dukes' Stage C) 
also more often demonstrates its association with 
high Ki-67 PI than with low Ki-67 PI. But histologic 
type (mucinous and non-mucinous) tumor was not 
found to be associated with Ki-67 proliferation 
index.

As the present study data show that high Ki-67 PI in 
CRCs is associated with worse clinical outcome, it’s 
over expression seems to indicate a cellular state of 
high proliferative activity. These findings strongly 
argue in favour of it’s clinical utilization as an 
independent prognostic biomarker that may 
contribute to the prognostic evaluation of patients 
with CRC and can also be used as a potential 
therapeutic target for cancer therapy. Ki-67 
immunohistochemistry may have a clinical 
application in the selection of patients with 
colorectal cancers who might benefit from 
radiotherapy and/or chemotherapy. Blocking of 
Ki-67 either by microinjection of antibodies or 
through the use of antisense oligonucleotides leads 
to the arrest of cell proliferation. Specifically, 
antisense oligonucleotides and antibodies against 
Ki-67 have been shown to inhibit the progression of 
the cell cycle.
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Comparison of Ocular Lens Thickness of Type-2 Diabetic Retinopathy Patients
with Non-diabetic Control, Measured by High Resolution Ultrasonography
Khalada Parvin Deepa,1 Nusrat Ghafoor,2 Nawshin Siraj,3 Md. Ziaul Haque,4 Md. Ubaidul Islam,5 Most. Razina Jubaida.6

ABSTRACT
Background & objective: The aim of this study was to verify whether the ocular lens of type-2 diabetic retinopathy 
patients was thicker (measured by high resolution Ultrasonography) than those of non-diabetic individuals.The study 
also evaluated the differences in lens thickness (LT) between right and left eyes of diabetic retinopathy patients, and 
the differences in LT between proliferative and background retinopathy cases.

Methods: This case-control study was conducted on 68 subjects (34 cases and 34 controls) aged 20-60 years in the 
Department of Radiology and Imaging, BIRDEM Hospital from March 2015 to February 2016. Adult patients suffering 
from type-2 diabetic retinopathy confirmed by slit-lamp examination were selected as cases, while apparently healthy 
subjects were taken as control. Patients with history of heart failure, ocular surgery, acute eye conditions, such as, 
conjunctivitis, scleritis, cataract or any other co-morbidities were excluded. Ocular mean lens thickness was measured 
by high resolution ultrasonography and was compared between case and control groups by Un-paired t-Test.

Results: The study showed that type 2 diabetic patients had significantly thicker lenses than their non-diabetic 
counterparts (in right eye:case 4.1 ± 0.3 mm versus control 3.7±0.1 mm, p<0.001 and in left eye:case 4.2 ± 0.3 mm 
vs. control 3.7±0.1 mm, p<0.001). The study also revealed that proliferative retinopathy cases had thicker lenses than 
any other diabetic retinopathy groups (p < 0.05) and there was also statistically significant difference of HbA1c level 
between proliferative and background type II diabetic retinopathy cases (p<0.05) 

Conclusion: The study concluded that lens thickness is increased in type-2 diabetic retinopathy patients than that in 
non-diabetic healthy controls.The proliferative diabetic retinopathy cases possess thicker lens than the background 
retinopathy cases.  

Key words: Lens thickness, type-2 DM, diabetic retinopathy, non-diabetic healthy control, high resolution ultrasonography etc.

INTRODUCTION

Diabetes mellitus (DM) is a leading cause of death 
and disability worldwide.1 Global prevalence of 
diabetes was about 8% in 2011 and is predicted to 
rise to 10% by 2030. Nearly 80% of people with

diabetes live in low and middle-income countries.2 
The International Diabetes Federation in a meta- 
analysis showed that the prevalence of diabetes 
among adult population of Bangladesh had 
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increased substantially from 4% in 1995-2000 to 
9% in 2006-2010. The Federation estimated that 
about 7.1 million people have been diagnosed as 
diabetic in Bangladesh and almost an equal 
number remains undetected.3

Diabetic retinopathy is an ocular manifestation of 
DM, a systemic disease, which affects up to 80 
percent of all patients who have had DM for 20 
years or more.4 Diabetic retinopathy affects blood 
vessels in the light-sensitive tissue, called retina 
that lies in the back of the eye. It is the most 
common cause of vision loss among people with 
diabetes5 resulting from microvascular retinal 
changes. Hyperglycemia-induced intramural 
pericyte death and thickening of the basement 
membrane lead to incompetence of the vascular 
walls.6 Diabetic retinopathy may progress through 
four stages: mild non-proliferative/background 
retinopathy, moderate non-proliferative/background 
retinopathy, severe non-proliferative/background 
retinopathy and proliferative diabetic retinopathy.7

The normal human eye appears as a circular 
hypoechoic structure when imaged with the help 
of a high-resolution B-scan ultrasound probes 
(ranging from 7.5 to 50 MHz). The normal lens is 
an anechoic structure, bounded anteriorly and 
posteriorly by anterior and posterior capsules, 
which appear as thin echogenic lines.8 So 
high-resolution B-scan ultrasound probes are 
used for higher quality imaging of the ocular 
anterior segment and have proven to be useful in 
detecting many pathologies, including lesions of 
the iris and ciliary body, sulcus-to-sulcus 
measurements, angle measurements, and imaging 
lenses (Fig. 1).9,10,11 In adult life normal mean lens 
thickness (MLT) is 3.16-3.76 mm with relatively 
little change in equatorial diameter. Since the eye 
is a fluid-filled structure, it provides a perfect 
acoustic window for USG, producing images with 
excellent detail. Ocular biometry by USG has been 
considered to be more precise and reliable than 
optical measurement. Therefore, it has been 
considered as a reference standard for the in vivo 
biometric measurement of the human lens.12 

Fledelius and Miyamoto in a previous study 
reported a thicker lens in diabetics than in 
non-diabetics, and the lens thickness of diabetic 
retinopathy cases correlates with duration of 
diabetes.13

To the best of our knowledge, there are no 
available studies evaluating lens thickness in 
diabetic patients in Bangladesh by using high 
resolution USG. The present study, therefore 
examined the lens thickness in type-2 diabetic 
retinopathy patients and non-diabetic healthy 
controls and made a comparative evaluation of 
the lens thicknesses between diabetic retinopathy 
patients and non-diabetic individuals measured by 
high resolution ultrasonography.

METHODS:

This case-control study was attempted in the 
Department of Radiology and Imaging, BIRDEM 
Hospital from March 2015 to February 2016. Adult 
patients (aged 20-60 years) suffering from type-2 
diabetes with retinopathy confirmed by slit-lamp 
examination were selected as case (n = 34), while 
apparently healthy adult subjects were included 
as control (n = 34). Patients with history of any 
ocular surgery, acute eye condition, as 
conjunctivitis, scleritis, cataract and type-2 
diabetic retinopathy patients with any other 
co-morbidities and heart failure were excluded 
from the study. The equipments used for this 

Fig 1. - Ultrasound anatomy of eye (Source: bediet al9)



42

Ibrahim Card Med J 2010; 10 (1&2): 40-44  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE

study were Aloka prosound-6 & Hitachi Aloka f 37 
machine with a multi-frequency linear transducer 
of 7.5 mhz. B-Mode ultrasonography examination 
was performed with patients in supine position. 
Patients were scanned through closed eye, 
applying small amount of sonographic gel to the 
probe. The probe was positioned gently on the 
eyelid in the transverse projection. Depth was 
reduced to include the posterior aspect of the lens 
and was zoomed in to fill the screen. The lens was 
kept in center of screen. Maximum lens thickness 
was measured in mid-point of lens from anterior 
capsule to posterior capsule.

Data were analyzed by SPSS (Statistical Package 
for Social Sciences), versions 17.0 and test 
statistics used to analyze the data were 
descriptive statistics (mean and SD from the 
mean) and Unpaired t-Test. Unpaired t-Test was 
used to compare the lens thickness between case 
and control groups. The level of significance was 
set at 5% and p-value < 0.05 was considered 
statistically significant.

RESULT:

The mean age of the case group was 49.1 ± 9.3 
years (range: 20-60 years), while that of the 
control group was 46.9 ± 9.6 years (range: 20-63 
years). No significant difference was observed 
between the two groups in terms of age (p = 
0.346). In the case group 18(53%) were male and 
the rest were female with male to female being 
11:9, while in control group, 20(59%) were male 
with male to female ratio being roughly 3:2. In 
case group hypertension was the major 
co-morbidity (44.1%). Nearly 45% of the patients 
were hypertensive, 20.6% dyslipidaemic and 
11.8% had other co-morbidities (Table I). Among 
the case group 19(56%) were suffering from 
proliferative type and 15(44%) from background 
type of diabetic retinopathy (Fig 2).

The mean HbA1c level in proliferative type was 
9.6±0.5% (range:8.9-10.2%) & that in background 
type was 7.7 ± 0.3% (range: 7.1-8.2%). There 
was statistically significant difference in HbA1c 
level between proliferative and background type 

of diabetic retinopathy (p < 0.001) (Table II). The 
MLT of right eye in control group was 3.7 ± 0.1 
mm (range: 3.3-3.9 mm), and that in type II 
diabetic retinopathy patients was 4.1 ± 2.9 mm 
(range: 3.7-4.6 mm). The mean difference of lens 
thickness of right eye in the two groups was 
significantly different (p < 0.001). The lens of left 
eyes in case group was significantly thicker than 
that in the control group (4.2 ± 0.3 vs. 3.7 ± 0.1 
mm, p < 0.001) (Table III). The mean lens 
thicknesses of right and left eyes in type II 
diabetic proliferative retinopathy patients were 
significantly greater than those in background 
type of retinopathy patients (4.4 ± 0.2 mm vs. 3.9 
± 0.1 mm, p < 0.001 and 4.4 ± 0.2 mm and 3.9 
± 0.2, p < 0.001 respectively) (Table IV).

Mean ± SDHbA1C (%)# t-value*Range p-value

Table II. Comparison of HbA1C level between two types of
diabetic retinopathy cases

Proliferative type(n=19) 9.6±0.5 8.9-10.2 
13.684 <0.001

Background type(n=15) 7.7 ± 0.3 7.1-8.2  

#Data were analyzed using Unpaired t-Test and were presented as
Mean ± SD.

Background
19 (44%)

Prolifera�ve
15 (56%)

Fig 2: Pie diagram showing stages of diabetic retinopathy (n=34)

FrequencyCo-morbidity Percentage

Table I. Distribution of the cases by presence of co-morbidities

Hypertension 15  44.1

Dyslipidaemia 7  20.6

Others* 4  11.8

None 8  23.5
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DISCUSSION:

The aim of this study was to verify whether the 
ocular lens of type-2 diabetic retinopathy patients 
was thicker than those of non-diabetic individuals 
measured by high resolution USG. In our study the 
lens was shown to be thicker in the diabetic 
retinopathy patients compared to that the 
non-diabetic healthy individuals had (p < 0.001). In 
a subset of case group analysis only, the proliferative 
retinopathy cases appear to have thicker lens than 
the background retinopathy groups in both right and 
left eyes (p < 0.001). A previous ultrasound study 
has reported a thicker lens in diabetics than in 
non-diabetics, and the lens thickness of diabetic 
retinopathy cases was found to well-correlate with 
duration of diabetes.13 A study, where diabetic 
patients was divided into no retinopathy, background 
retinopathy, proliferative retinopathy and control. 
The lens thickness of these four groups was 
significantly hetrogeneous (p < 0.05). Significant 
differences persisted among them with highest 
thickness being in proliferative retinopathy even 
after adjusting for age and duration of diabetes (p < 
0.05); The mean lens thicknesswas shown to 
correlate significantly with diabetes duration as 
well.14 Another study reported that the lenses type1 
DM were generally thicker (3.86 ± 0.60 mm) 

compared to those of a healthy control (3.58 ± 0.18 
mm) of similar age (p < 0.05), whereas the lenses of 
type2 diabetic group were even more thicker (4.35 ± 
0.59 mm) than those of their control counterpart of 
similar age (p < 0.05).15 indicating that lenses are 
more affected in type2 diabetics than those in type1 
diabetics.

A population-based study conducted in Denmark 
demonstrated a statistically significant positive 
correlation between duration of IDDDM and lens 
thickness, as assessed by the twin control method  
(r=0.58, p = 0.018 and r = 0.69, p = 0.005 for right 
and left eyes, respectively).16 On the other hand, 
regardless of the type of diabetic treatment, only 
diabetic retinopathy, apart from age, was a 
significant parameter affecting lens biometry in late 
onset diabetes.17 Age-related increases in axial lens 
thickness, cortical thickness and nuclear thickness 
are accelerated after the onset of diabetes.18 The 
expansion of the sagittal width of the lens is also 
accelerated in diabetic patients.18 A study of diabetic 
patients with controlled blood glucose reported no 
correlation between HbA1C and MLT14 indicating that 
when diabetic treatment begins, and blood sugar is 
controlled, the lens resumes its normal thickness.19 
In contrast, another study reported that FBS (fasting 
blood sugar), postprandial blood sugar, and HbA1C 
had no significant influence on lens thickness.20 In 
our study, among the diabetic patients, there was no 
significant difference between right and left MLTs, 
which bears consistency with the findings of Pierro et 
al.14 We used high resolution ultrasound biometry to 
measure lens thickness in our study, which is easily 
available, less expensive and non-invasive than 
other optical measurements.  Other investigators 
used USG to evaluate lens thickness in diabetics also 
reported a positive correlation between glycemic 
status and lens thickness (r = 0.58, p = 0.018 and 
r=0.69, p=0.005 for right and left eyes, 
respectively).16  The limitation of the present study is 
that the correlation of lens thickness with different 
parameters of glycemic status, patients’ age and 
duration of diabetes were not addressed. Besides, 
when sub-set analysis was done between background 
and proliferative retinopathy patients, the sample 

Types of Retinopathy
Lens thickness (mm)#

Table IV: Comparison between lens thickness of right and left
eyes by stages of diabetic retinopathy

Right Eyes 4.4± 0.2 3.9± 0.1 <0.001
Left Eyes 4.4 ± 0.2 3.9 ± 0.2 <0.001

Proliferative
(n=19)

Background
(n=15)

p-value

#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD.

Group
Lens thickness (mm)#

Table III: Comparison of lens thickness ofeyes between case 
and control groups

Right Eyes
 4.1±2.9  3.7±1.3

 (3.7-4.6) (3.3-3.9) 
<0.001

Left Eyes
 4.2±0.3  3.7±0.1

 (3.8-4.8) (3.4-3.9) 
<0.001

Case
(n = 34)

Control
(n = 34)

p-value

#Data were analyzed using Unpaired t-Test and were presented 
asmean ± SD. Values in the parentheses denote range.
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size was reduced to bare minimum, which might 
have affected the validity of the findings.  

CONCLUSION

From the findings of present study it can be 
concluded that ocular lens thickness (measured by 
high resolution ultrasonography) is increased in 
type-2 diabetic patients with retinopathy than their 
non-diabetic counterparts. Therefore, routine ocular 
follow up by high resolution ultrasound is essential to 
help early detection of lenticular thickness changes 
which may predispose to cataract formation and its 
attendant risk of visual impairment. B-mode high 
resolution ultrasonography is a relatively cheap, 
available, painless and nonhazardous, non-invasive 
ocular imaging tool. It can be routinely used in 
type-II diabetic patients with retinopathy for lens 
thickness measurement which may help concerned 
physicians and ophthalmologists to take appropriate 
measures for treating and following up the patients 
for early diagnosis of ocular complications, which 
might have preventive implications.
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ABSTRACT

Background & Objective: The present study was done to provide information about the morphometric measurement 
of lateral ventricles of human brain in relation to age and sex in northern Bangladeshi people.

Methods: This cross-sectional study was conducted in the Department of Anatomy, Rajshahi Medical College, Rajshahi 
over a period one year from July 2014 to June 2015. All patients attending at Radiology & Imaging Department of 
Rajshahi Medical College Hospital and at different private hospitals and clinics of Rajshahi city and had normal MRI scan 
of brain were the study population. A total of 60 individuals of both sexes and age ranging between 18-50 years were 
included in the study. Having obtained ethical clearance from the Ethical Committee and verbal consent from the 
patients, the data collection was commenced. Patients were asked to lie on the MRI table in supine position with head 
fixed and coil placed around the head. MRI was done with MRI machine (Airis II Hitachi 0.3 Tesla) and images were 
taken by T1WI, T2WI, STAIR, FLAIR. Images were taken from axial, sagittal and coronal planes with sequence slice 
thickness being 7 mm. From the images of axial slices, six proper slices were selected. 

Result: Age distribution of the subjects with respect to sex shows that nearly two-thirds (63.3%) of the female 
subjects were 30 or younger than 30 years old, whereas 50% of the male subjects were early middle-aged (p = 0.110). 
The mean lengths of frontal horn of right and left lateral ventricles in male subjects were significantly greater than 
those in female subjects (p = 0.002 and p = 0.001 respectively). Likewise, the right and left ventricular bodies in male 
subjects were significantly longer than those of their female counterparts (p = 0.033 and p = 0.012 respectively). The 
length of frontal horn of the lateral ventricles was found to increase with age up to 40 years in both right and left 
ventricles and then it began to decrease. The mean lengths of frontal horn of right and left lateral ventricles at ages 
≤ 30, 31-40 and > 40 years were 27.25, 28.74 and 26.0 mm and 27.57, 28.93 and 27.19 mm respectively. While the 
three measures of length of frontal horn of right lateral ventricles were significantly heterogeneous (p = 0.049), the 
three measures of length of frontal horn of left lateral ventricles were not significantly different (p = 0.141).The mean 
lengths of body of right and left lateral ventricles at different ages were 40.40, 43.98, 45.11 mm and 41.06, 44.52 and 
45.21 mm respectively (p = 0.001 andp = 0.001 respectively).

Conclusion: The present study concluded that the lateral ventricles vary in size within certain limit according to age, 
sex and laterality. All the parameters of lateral ventricles (lengths of frontal horn, length of ventricular body) were 
significantly larger in males than those in females. While the length of frontal horn of the lateral ventricles (of both 
sides) increases in size up to the age of 40 years and thereafter regresses, the length of ventricular body bears a linear 
relationship with age throughout life-span.

Key words: Lateral ventricles, morphometric study, brain, MRI, healthy adults, northern zone of Bangladesh etc. 
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INTRODUCTION : 

The ventricular system is a set of communicating 
cavities within the brain. These structures are 
responsible for the production, transport and 
removal of cerebrospinal fluid, which bathes the 
central nervous system. There are four cerebral 
ventricles: the paired lateral ventricles, the third and 
the fourth ventricles. The two lateral ventricles, 
located within the cerebrum, are relatively large and 
C-shaped, roughly wrapping around the dorsal 
aspects of the basal ganglia. The successive 
generation of neurons gives rise to the 6-layered 
structure of the neocortex, constructed from inside 
out during development. Each lateral ventricle 
extends into the frontal, temporal and occipital lobes 
via the frontal (anterior), temporal (inferior), and 
occipital (posterior) horns respectively. The "body" 
and "atrium" are situated between the anterior and 
posterior horns. The lateral ventricles both 
communicate via the interventricular foramina of 
Monro with the third ventricle (found centrally within 
the thalamus). The third ventricle communicates via 
the cerebral (located within the mid brain) with the 
fourth ventricle, found within the hindbrain (Fig.1A). 
The three foramina to the subarachnoid space permit 
cerebrospinal fluid (CSF) produced in the ventricles 
to surround the brain stem, cerebellum, and cerebral 
cortex. The fourth ventricle is also continuous with 
the central canal, allowing CSF to bathe the inner 
surface of the spinal cord as well.1

The ventricular system develops from the single 
cavity formed from the hollow neural tube. Early in 
development, the cavity within the neural tube 
(which forms the ventricular space) in different 
regions within its wall differentiate to form choroid 

plexus, a modified vascular structure which produce 
CSF (Fig.1B). With the progress of development, the 
space within the spinal cord turns into central canal. 
As the brain and spinal cord grow, this space makes 
up the majority of the nervous system by volume 
(ventricles of brain and central canal of the spinal 
cord).2

Glydensted3 studied the brains of 100 normal adults 
with Computed Tomography and found that the left 
lateral ventricle was larger than right lateral ventricle 
in both sexes and both lateral ventricles are larger in 
males than in females. The linear measurement of 
lateral ventricles demonstrated positive correlation 
to size of the cranium, while width of the third 
ventricle was independent of size of the skull. Galwer 
and associates4 found that there is a degree of 
asymmetry in the lateral ventricular contour. 

 

Study of CAT scans of the ventricles in the late 1970s 
revolutionized the study of mental disorder. 
Researchers found that individuals with schizophrenia 
had (in terms of group averages) enlarged ventricles 
compared to healthy subjects, although the 
enlargement of the ventricles is a cause or a result of 
schizophrenia has not yet been ascertained.5,6 
Several studies7,8,9 have clearly shown an increase in 
the CSF spaces in dementia, especially in Alzheimer's 
& Parkinson's disease. According to Corsellis10 and 
Creasey and Rapoport11 this was due to reduction in 
the size of nerve cells. Haaga (1994) reported 
ventricular enlargement to be a more sensitive 
indicator of cortical atrophy due to increasing age and 
dementias. Studies12,13 have shown larger lateral 
ventricles in epilepsy and depression.

Fig. 1A: ventricular system of the brain

Fig. 1B: Ventricular system of the brain
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According to Schochet14 the brain undergoes many 
gross and histopathologic changes with advancing 
age, and in various dementias, with regression of 
brain tissue leading to ballooning of the third 
ventricle and rounding of the angles of the lateral 
ventricles. LeMay15 attributed this ballooning of the 
third ventricle to a regression of the median nuclei of 
the thalami and a progressive diminution of the 
massa intermedia that joins them. There was 
alteration in the brain matter morphology and size 
and shape of ventricular system in chronic 
alcoholics.16,17 Morphometric analysis of ventricular 
system is also helpful in the diagnosis and 
classification of hydrocephalus and in the 
assessment and follow-up of enlargement of 
ventricular system during therapy (ventricular 
shunts).18 Medora and associates19 studied the 
morphometric measurement of ventricular system of 
brain by CT which has clinical correlation in 
diagnosis, treatment and surgical interventions. 

Pneumoencephalography and ventriculography are 
the older techniques of visualizing the ventricular 
system by injecting air through lumbar puncture 
under local anaesthesia.20 Ventricular system can 
also be studied by two dimensional ultrasonic studies 
especially in children.21 In recent years, CT scan and 
MRI have replaced the older methods of studying 
ventricular system. Now a days, magnetic resonance 
imaging (MRI) has superseded the use of CAT in 
research into the role of ventricular abnormalities in 
various diseases. The present study was intended to 
provide more information regarding the size of 
normal lateral ventricles of brain in various age and 
sex group of Bangladeshi people residing in northern 
zone by MRI scan which is presently the most 
appropriate noninvasive technique of morphometric 
assessment of lateral ventricle.

METHODS:

This cross-sectional study was conduct the 
Department of Anatomy, Rajshahi Medical College, 
Rajshahi  over a period on year from July 2014 to 
June 2015. All patients attending at Radiology & 
Imaging Department of Rajshahi Medical College 
Hospital and at different private hospitals and clinics 
of Rajshahi city and had normal MRI scan of brain 
were the study population. All the individuals of both 

sexes and age, ranging between 18-50 years were 
included in the study. However, head injuries, 
cerebral ischemia or haemorrhagic infarction, 
intracranial space occupying lesion, previous 
intracranial surgeries were excluded. A total of 60 
such individuals were consecutively included. Having 
obtained ethical clearance from the Ethical 
Committee and verbal consent from the patients, the 
data collection was started. Then detailed history 
(name, age, sex and other systemic diseases) was 
taken from the patients followed by physical 
examination. Before entering into MRI room, all 
metallic materials were removed. The patients were 
asked to lie on the MRI table in supine position with 
head fixed and coil placed around the head. 
Movement of the patient was not allowed to avoid 
image artifact. MRI was done with MRI machine 
(Arise II Hitachi 0.3 Tesla) and images were taken by 
T1WI, T2WI, STAIR, FLAIR. Images were taken from 
axial, sagittal and coronal planes with sequence slice 
thickness being 7 mm. From the images of axial 
slices, six proper slices were selected. 

Statistical analysis was performed using SPSS 
(Statistical Package for Social Sciences), version 
20.0. The results were reported as frequency with 
corresponding percentage, mean and standard 
deviation (SD) from the mean. Chi-square (χ2) Test 
was used to see the association between two 
categorical variables, while Unpaired t-Test and 
ANOVA statistics were used to compare any 
continuous variables between two groups and three 
groups/categories respectively. The level of significance 
was set at 5% and p-values <0.05 was considered 
statistically significant.

RESULTS: 

Age distribution of the subjects with respect to sex 
shows that nearly two-thirds (63.3%) of the female 
subjects were 30 or younger than 30 years old, 
whereas 50% of the male subjects were early 
middle-aged (p = 0.110). The mean ages of the male 
and female subjects were 34.2 and 29.8 years 
respectively (Table I).

The mean lengths of frontal horn of right and left 
lateral ventricles in male subjects were significantly 
greater than those in female subjects (p = 0.002 and 
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p = 0.001 respectively). Likewise, the right and left 
ventricular bodies in male subjects were significantly 
longer than those of their female counterparts 
(p=0.033 and p = 0.012 respectively (Table II). 
Table III shows that the length of frontal horn of the 
lateral ventricles increases with age up to 40 years in 
both right and left ventricles and then it begins to 
decrease. The mean lengths of frontal horn of right 
lateral ventricles at ages 30 or <30, 31-40 and > 40 
years were 27.25, 28.74 and 26.0 mm respectively 
and were significantly heterogeneous (p = 0.049).  
The mean lengths of frontal horn of left lateral 
ventricles at the same age intervals were 27.57, 
28.93 and 27.19 mm respectively, although they 
were not significantly different (p = 0.141).

Table IV shows that the mean lengths of body of 
right and left lateral ventricles at ages 30 or < 30, 
31-40 and > 40 years were 40.40, 43.98, 45.11 mm 
and 41.06, 44.52 and 45.21 respectively indicating 
that lengths increase linearly with the increase in 
age. The three measures of length of body of right 
and left lateral ventricles were significantly different 
(p = 0.001 and p = 0.001 respectively).

*

DISCUSSION:

The human nervous system is the most complex, 
widely investigated & less adequately understood 
physical system known to mankind.19 According to 
Taveras and Wood22 the lateral ventricular contours 
are relatively constant except occipital horns. 
Alteration in the brain with ageing has been focused 
in many investigations.A degree of asymmetry in 
two lateral ventricular contours is common, partly 
because of anatomical difference and partly because 
of obliquity of the head.23 Considering the 
asymmetry of the two lateral ventricles, the amount 
of cerebrospinal fluid also alters because of the 
change in volumetric capacity. The volumetric 
changes in the lateral ventricles have been found in 
diseases like Schizophrenia.24 This morphometric 
study of lateral ventricles was conducted based on 
measurements of MRI of brain which were then 
correlated with different age and sex groups, with a 
view to obtain the parameters of normal healthy 
adults in our population.

In the present study, half (50.0%) of the study cases 
was 18-30 years old with mean age of the patients 
being 31.5±9.6 years (range: 18 to 50 years). Male 
subjects were a bit older than their female 
counterparts with mean ages of males and females 

Sex
Age (years)*

Table I. Age distribution between male and female sexes 

≤ 30 11(36.7) 19(63.3) 
31 – 40 15(50.0) 8(26.7) 0.110
>40 4(13.3) 3(10.0) 
Mean ± SD# 34.2±9.9 29.8±8.7 

Male
(n=30)

Female
 (n=30)

p-value

Figures in the parentheses indicate corresponding %;* χ2 was 
done to analyze the data.
#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD. 

Sex

Table II. Findings of di�erent parameters of lateral ventricles 
according to sex

Length of frontal horn of right lateral 
ventricle (mm) 28.82±2.56 26.54±2.9 0.002

Length of frontal horn of left lateral 
ventricle (mm) 29.31±2.53 26.79±2.44 0.001

Length of right ventricular body (mm) 43.33±3.25 41.52±3.13 0.033

Lengthof left ventricular body (mm) 44.43±3.46 42.32±3.22 0.012

Male
(n=30)

Female
 (n=30)

p-valueParameters of 
lateral ventricles#

#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD. 

Length of frontal horn of lateral ventricles (mm)Age
(years)

Table III. Association between age and length of frontal horn 
of lateral ventricles

≤ 30 27.25 ± 2.70 27.57 ± 2.48
31 – 40 28.74 ± 2.89 28.93 ± 2.89
>40 26.00 ± 3.32 27.19±3.15
p-value 0.049 0.141

Right Left

#Data were analyzed using ANOVA statistics and were presented 
as mean ± SD. 

Length of body of lateral ventricles (mm)Age
(years)

Table IV. Association between age and length of body of 
lateral ventricles

≥ 30 40.40 ± 3.38 41.06±3.64
31-40 43.98 ±1.75 44.52 ± 1.83
>40 45.11± 0.69 45.21 ± 1.15
p-value 0.001 0.001

Right Left

#Data were analyzed using ANOVA statistics and were presented 
as mean ± SD. 
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were 34.2 and 29.8 years respectively. The frontal 
horns of right and left lateral ventricles in male 
subjects were significantly longer than those in 
female subjects (p = 0.002 and p = 0.001 
respectively), which were on an average 1-1.5 mm 
less than those found in the study of Medora and 
Prashanth19 (measured by CT scan) and on an 
average 1-2 mm less than those reported by 
Mallika25 by CT scan. Although, there is no clear-cut 
explanation of the difference between the two 
studies, except that the present study was done by 
MRI, where several slices were taken and the best 
section was selected. Moreover, the sample size of 
present study was only 60, whereas the sample size 
in the study of Mallika25 was 200 and that in the 
study of Medora and Prashanth19 was 1000. It was 
also observed that the length of frontal horn of the 
right lateral ventricles increases with age up to 40 
years and then it started decreasing and the changes 
in different age categories within group were 
significantly different (p=0.049).  The mean lengths 
of frontal horn of left lateral ventricles also assumed 
a similar pattern of change from 27.57 mm at age 
≤ 30 years, 28.93 mm between ages 31-40 years 
and 27.19 mm after 40 years of age, although the 
difference was not statistically significantly 
(p=0.141).

In our study, the ventricular bodies of both the 
lateral ventricles in male subjects were relatively 
long compared to those in females (p = 0.033 and 
p=0.012 respectively). This finding was in 
agreement with that of Mallika.25 Irrespective of sex, 
the mean length of right and left ventricular body 
was significantly different in different age groups 
(p=0.001). In our study increase in the length of 
body of both lateral ventricles showed a linear trend 
with age, which fairly compares with study of 
Mallika.25

In the present study, the mean lengths of right and 
left ventricular body was about6 mm less than that 
found in the study of Mallika, because in present 
study, the measurement of ventricular body was 
taken by deducting the length of frontal horn from 
the length measured from the tip of the frontal horn 
to atrium. But in the study of Mallika, done by CT 
scan, the measurement was taken from 

interventricular foramen to atrium. In contrast, 
Medora and Prasanth19 showed that the lengths of 
right and left ventricular body to be 5-6 mm less 
than those found in the present study. This variation 
might be due to difference in sample sizes betweem 
the two studies, because their study was carried out 
on 1000 patients.

CONCLUSION:

The present study concluded that the lateral 
ventricles vary in size within certain limit according 
to age, sex and laterality. All the parameters of 
lateral ventricles (length of frontal horn, length of 
ventricular body) were significantly larger in males 
than those in their female counterparts. While, the 
length of frontal horn of the lateral ventricles 
increases in size up to the early middle-age and 
thereafter shrinks, the length of ventricular body 
bears a linear relationship with age. The present 
study serves as baseline parameter regarding the 
size of normal lateral ventricles of human brain 
which would help to detect its normal variation in 
different ethnic groups and abnormal variations in 
different pathological conditions.
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ABSTRACT

Background & Objective: The purpose of the study was to evaluate the clinical presentation and severity of 
community acquired pneumonia in adults.

Methods: The present cross-sectional study was conducted in Sir Salimullah Medical College & Mitford Hospital, Dhaka 
over a period of 1 year. Patients admitted with the symptoms and signs suspected of pneumonia and confirmed by 
clinical examination and necessary investigations were the study population. The baseline characteristics, patients’ 
behavioural factors, presenting complaints, co-morbidities, examination findings and investigations were recorded. 
Data were processed and analyzed using software SPSS (Statistical Package for Social Sciences), version 11.5. The test 
statistics used to analyze the data were descriptive statistics.

Result: In the present study, a large proportion of patients were 50 years or more than 50 years with mean age of the 
patients being 46.4 ± 13.3 years. A male predominance (58%) was observed in the series. Over half (56%) of the 
patients was smoker and 8% were alcoholic. Fever (90%) and purulent sputum (70%) were the common complaints. 
The second most common complaints were chest pain and haemoptysis (each of 44%). Thirty eight percent of the 
patients had dyspnoea and a very few had other symptoms. Eighteen percent of the patients had COPD, another 18% 
had diabetes and 4% had cardiac insufficiency. About one-quarter (24%) of the patients had agitation stupor, 88% 
bronchial breathing and 68% crackles. Right lower lobe (31%) and right middle lobe (26%) were commonly affected 
by pneumonia of the patients detected with a chest X-ray. Assessment of severity pneumonia by CURB-65 score shows 
that 83% of the patients had mild (score 0 – 1) CAP, 12% had moderate (score 2) and 5% had severe CAP (score 3 or 
more).Over two-thirds (68.5%) of the patients exhibited positive sputum for Gram’s stain.

Conclusion: The study concluded that CAP is more likely to occur in older males with preexisting comorbidities like 
diabetes and COPD. Fever and purulent cough are the predominant presentation of CAP followed by chest pain and 
haemoptysis. Pneumonic consolidation on chest X-ray and +ve gram stain are diagnostic of CAP, while raised total 
count of WBC with neutrophilic leucocytosis are supportive to it.  Assessing pneumonia severity by CURB-65 scoring 
system revealed that severe pneumonia (score 3 or more) is now a rarity.  Patient evaluation should focus on severity 
of illness, patient age, comorbidities, clinical presentation, epidemiologic setting, and previous exposure. The majority 
of patients with CAP are treated empirically based on the most common pathogen(s) associated with the condition. 

Key words: Community acquired pneumonia, clinical presentation, severity, adult etc.

Clinical Presentation and Severity Assessment of Community Acquired
Pneumonia in Adults Admitted to a Teaching Hospital
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INTRODUCTION:

Pneumonia is defined as an acute respiratory 
illness associated with recently developed 
radiological pulmonary shadowing which may be 
segmental, lobar or multilobar. The context in 
which pneumonia develops is highly suggestive of 
the likely organism(s) involved. Therefore, 
pneumonia is usually classified as community or 
hospital acquired or those occurring in 
immunocompromised hosts1 Over the past one 
decade or two, however, patients presenting to the 
hospital are often found infected with multidrug- 
resistant (MDR) pathogens previously associated 
with hospital-acquired pneumonia. Factors 
responsible for this phenomenon include the 
development and widespread, indiscriminate use of 
potent oral antibiotics, earlier transfer of patients 
out of acute-care hospitals to their homes or 
various low care facilities, increased use of 
outpatient antibiotic therapy, general aging of the 
population and more extensive immunomodulatory 
therapies. Despite being the cause of significant 
morbidity and mortality, pneumonia is often 
misdiagnosed, mistreated and underestimated.2

Community-acquired pneumonia (CAP) is a term 
used to describe one of several diseases in which 
individuals who have not recently been hospitalized 
develop an infection of the lungs (pneumonia).2 
Community-acquired pneumonia occurs throughout 
the world and is a leading cause of illness and 
death. In United Kingdom an estimated 5-11/1000 
adults suffer from CAP each year, accounting for 
around 5-12% of all lower respiratory tract 
infections. The incidence varies with age, being 
much higher in the very young and very old, in 
whom the mortality rates are also very higher.1 CAP 
is usually spread by droplet infection and most 
cases occur in previously healthy individuals. The 
clinical presentation varies according to the 
immune state of the patient and the infectious 
agent.3 CAP occurs because the areas of the lung 
which absorb oxygen (alveoli) from the 
atmosphere become filled with fluid and cannot 
work effectively. CAP often presents with difficulty 
in breathing, fever, chest pain and a cough. Causes 

of CAP include bacteria, viruses, fungi and 
parasites. CAP can be diagnosed by symptoms and 
physical examination alone, though X-rays, 
examination of the sputum and other tests are 
often used.4 But for the purpose of management of 
CAP, disease severity assessment is crucial. It 
guides therapeutic options, such as, the need for 
hospitalization or ICU admission, suitability for 
discharge home, the extent of investigation and 
choice and route of antimicrobial agent.5,6

A disease severity assessment tool proposed by the 
British Thoracic Society (BTS) and modified by Neill 
and associates7 relies on four easily measurable 
clinical features.The tool was developed mainly as 
a means of identifying patients with severe CAP at 
high risk of mortality. The presence of two or more 
of the following features-mental confusion, 
respiratory rate ≥30/min, diastolic blood pressure 
≤60 mmHg and blood urea >7 mmol/L(CURB-65) 
-predicted mortality with an overall sensitivity and 
specificity of about 80%.8 As manifestation of CAP 
is protean, misdiagnosis and maltreatment of CAP 
is not unlikely. Therefore, differential diagnosis 
should be considered in all patients with acute 
respiratory symptoms. In this study the various 
presentations of CAP, disease severity of hospital 
admitted CAP patients by the CURB-65 scoring 
system were discussed so that clinicians are keen 
for developing suspicion, early diagnosis and 
treatment of pneumonia.

METHODS:

This cross-sectional study was carried out in Sir 
Salimullah Medical College & Mitford Hospital, 
Dhaka over a period of 1 year from June 2011 to 
May 2012. Patients with symptoms and signs 
suspected of pneumonia and confirmed by 
presence of consolidation on chest X-ray and/or 
presence of bacteria in the sputum were the study 
population. Patients aged >18 years, presented 
with clinical features suggestive of pneumonia, 
presence of consolidation on chest skiagram were 
included in the study. However, patients with 
pre-existing pulmonary tuberculosis, solid organ or 
haematological malignancies and HIV infection 
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were excluded. A total of 100 subjects who met the 
enrolment criteria were consecutively included in 
the study.

Having obtained ethical clearance from the Ethical 
Committee and verbal consent from the patients, 
the data collection began. The CAP was diagnosed 
with the presence of two or more of the 4 
features-mental confusion, respiratory rate ≥30/ 
min, diastolic blood pressure ≤ 60 mmHg and 
blood urea >7 mmol/L (CURB-65).8 Statistical 
analysis was carried out using Statistical Package 
for Social Sciences, version 11.5 for Windows 
(SPSS Inc., Chicago, Illinois, USA). Categorical 
data were presented as frequency and percentage 
and continuous data as mean±SD. While 
categorical data were compared between groups 
using Chi-square (χ2) Test, continuous data were 
compared between groups using Independent 
sample t-Test. For all analytical tests, the level of 
significance was set at 5% and p-value < 0.05 was 
considered significant. 

RESULTS:

Over one-third (38%) of the patients was below 40 
years of age, 12% between 40 – 50 years and 50% 
50 or > 50 years old with mean age of the patients 
being 46.4 ± 13.3 (range: 25-70) years. Patients 
were predominantly male (58%) with male to female 
ratio being roughly 3:2. A large proportion of patients 
was housewife, followed by labourer (36%), 
businessman (12%) and farmer (10%). About 
three-quarters (74%) of the patients were poor 
(monthly income between Taka 3000-5000) with 
average monthly income being Taka 4960 ± 1271 
(Table I). Over half (56%) of the patients was smoker 
and 8% alcoholics. Fever (90%) and purulent sputum 
(70%) were the common complaints of the patients. 
The second most common complaints were chest 
pain and haemoptysis (each 44%) followed by 
dyspnoea (38%). A few had other complaints as well 
(Table II). Eighteen percent of the patients had 
chronic obstructive pulmonary disease (COPD), 
another 18% had diabetes and 4% cardiac 
insufficiency (Fig. 1).

The mean pulse, systolic blood pressure and 
diastolic blood pressures, temperature and 
respiratory rate were 95 ± 18 beats/minute, 109 ± 
14 mmHg and 67 ± 12 mmHg, 101.0 ± 1.2 °F and 
24 ± 5 breath/minute respectively. About one- 
quarter (24%) of the patients had agitation stupor, 
88% bronchial breathing and 68% crackles (Table 
III). Chest X-ray revealed involvement of right 
lower lobe (31%) and right middle lobe (26%) to 
be relatively common followed by right upper lobe 
(14%) left lower lobe (9%) and right upper and 
middle lobe (5%) (Table IV).

Investigations findings demonstrated that the 
mean total count of WBC, neutrophil, lymphocyte, 
esinophil, monocyte, basophil and blood urea were 
13850 ± 4278 /cu-mm of blood, 79.7 ± 5.9%, 14.8 
± 4.7%, 2.4 ± 0.4%, 3.0 ± 1.1%, 0.04 ± 0.01% 
and 5.5 ± 0.5 mmol/L respectively. Of the 100 
patients 70 provided sputum for bacteriological 
examination. Of them 48 (68.5) were found 
positive for Gram stain bacteria (Table V). 
Assessment of severity pneumonia by CURB-65 
score shows that 83% of the patients had mild 
(score 0-1) CAP, 12% had moderate (score 2) and 
5% had severe (score 3 or more) (Table VI)

PercentageFrequencyDemographic characteristics

Table I. Distribution of patients by their demographic 
characteristics (n = 100)

Age (yrs)*  

<40 38 38.0

40-50 12 12.0

≥50 50 50.0

Sex  

Male 42 42.0

Female 58 58.0

Occupation  

Business 12 12.0

Farmer 10 10.0

Labor 36 36.0

Housewife 42 42.0

Monthly income (Taka) *  

3000 – 5000 74 74.0

6000 – 8000 26 26.0

* Mean age = (46.4 ± 13.3) years; range = (25 – 70) years.
* Mean income = (4960 ± 1271) Taka.
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DISCUSSION:
Despite many advances in medical science, the 
mortality rate from community-acquired pneumonia 
(CAP) has changed little in the past four decades. 
Death and adverse outcomes from CAP result from a 
complex interplay between the pathogen and the 
host. Newer information about the effect of 
pneumonia on comorbidity and underlying diseases, 
especially long term, suggests that this is an 
important additional axis that differs from the 
traditional triangular concept of pathogen, host 
defense, and antibiotic treatment. 

In this study a large proportion of patients were 50 or 
more than 50 years with mean age of the patients 
being 46.4 ± 13.3 years. Male patients outnumbered 
(58%) females with male to female ratio being 
roughly 3:2. Over half (56%) of the patients was 
smoker. Fever was the predominant (90%) complaint 
followed by purulent sputum (70%), chest pain 
(44%), haemoptysis (44%) and dyspnoea (38%). In 
terms of comorbidity, 18% had COPD, another 18% 
diabetes and 4% cardiac insufficiency. Physical 
examination showed that about one-quarter (24%) of 
the patients had agitation stupor, 88% bronchial 
breathing and 68% crackles. Chest X-ray revealed 
that about one-third of the patients had right lower 
lobe involvement (31%) followed by right middle lobe 
(26%) right upper lobe (14%) left lower lobe and 
right upper and middle lobe.

PercentageFrequencyBehavioral factors & 
presenting complaints

Table II.  Distribution of patient’s behavioral factors &
Presenting complaints (n = 100)

Patients’ behavioral factors  

   Smoking habit 56 56.0

   Alcohol consumption 08 8.0

Presenting complaints  

   Fever 90 90.0

   Purulent sputum 70 70.0

   Chest pain 44 44.0

   Haemoptysis 44 44.0

   Dyspnoea 38 38.0

   Others 04 4.0
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Fig.1: Distribution of patients by co-morbidities (n = 100)

Mean ± SDFrequency %Examination �ndings 

Table III. Distribution of patients examination �ndings (n = 100)

Pulse - 95 ± 18

Systolic BP - 109 ± 14

Diastolic BP - 67 ± 12

Temperature - 101.0 ± 1.2

Agitation stupor 24(24.0) -

Bronchial breathing 88(88.0) -

Crackles 68(68.0) -

Respiratory rate - 24.1 ± 4.6

PercentageFrequencySite of pneumonic consolidation

Table IV.  Distribution of patients by pneumonic consolidation (n = 100)

Right lower lobe 31 31.0

Right middle lobe 26 26.0

Right upper lobe 15 15.0

Left lower lobe 14 14.0

Left upper lobe 09 9.0

Right upper & middle lobe 05 5.0

Mean ± SDFrequency %Investigations

Table V.  Distribution of patients investigations (n = 100)

Total WBC - 13850 ± 4278
Neutrophil - 79.7 ± 5.9
Lymphocyte - 14.8 ± 4.7
Esinophil - 2.4 ± 0.4
Monocyte - 3.0 ± 1.1
Basophil - 0.04 ± 0.01
Blood urea - 5.5 ± 0.5
Sputum for Gram stain (n = 70) 48(68.50) -

PercentageFrequencyCURB-65 score

Table VI. Assessing severity of pneumonia using CURB-65 score (n = 100)

0 – 1  83 83.0
2 12 12.0
3 or more 05 5.0
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The classic findings of pneumonia (consolidation) 
caused by S. Pneumoniae is the presence of 
consolidation in the right lower lobe.9 Assessment of 
severity of pneumonia using CURB-65 scoring system 
demonstrated that majority (83%) of the patients’ 
pneumonia were of mild nature (score 0 – 1) and were 
treatable as outpatient basis, 12% had score 2 and 
were considered as candidate for hospital supervised 
treatment and 5% had score 3 or more who were 
managed as cases of severe pneumonia in In-patient 
Department. Cunha10 in his study showed that 
patients with community-acquired pneumonia (CAP) 
due to typical bacterial CAP pathogens present with 
pulmonary symptoms, while patients with CAP due to 
atypical CAP pathogens present with a variety of 
pulmonary and extrapulmonary findings (e.g., CAP 
plus diarrhoea). Patients with bacterial CAP typically 
present with fever, usually with a productive cough 
and often with pleuritic chest pain. Andrews and 
associates11 reported that common clinical symptoms 
of CAP include cough, fever, chills, fatigue, dyspnea, 
rigors, and pleuritic chest pain. Depending on the 
pathogens implicated, a patient’s cough may be 
persistent and dry, or it may produce sputum. Other 
presentations may include headache and myalgia. 
Certain etiologies, such as legionella, also may 
produce gastrointestinal symptoms. Noreddin & 
Elkhatib12 showed that patients who require hospital 
treatment for CAP are typically elderly persons; 
persons with underlying COPD, such as chronic 
bronchitis (not emphysema) and individuals with 
severe CAP related to underlying cardiopulmonary 
function, immune status, or pathogen virulence. In 
another study Lieberman et al13 reported that 
individuals with symptoms of CAP require further 
evaluation. Physical examination by a health provider 
may reveal fever, tachypnea, hypotension, tachycardia 
and/or changes in the amount of oxygen in the blood. 
Palpation and percussion to identify dull areas which 
do not resonate can identify areas of the lung which 
are consolidated. Examination of the lungs with the 
aid of a stethoscope can reveal several things a lack of 
normal breath sounds or the presence of rales. When 
the lungs are auscultated it can also indicate 
consolidation. Increased vibration of the chest when 
speaking (tactile fremitus) and increased volume of 

whispered speech during auscultation of the chest 
can also reveal consolidation. 

Of the 100 patients, sputum was feasible to collect 
from 70 patients for bacteriological investigations. Of 
them 48(68.5%) exhibited positive for Gram stain. 
Marrie & Huang14 found that Gram stain of sputum is 
reliable and diagnostic if performed on a 
well-collected specimen without many squamous 
epithelial cells (saliva/contamination) and a 
predominant organism is present. Gram stain shows 
few or no predominant organisms in patients with 
atypical CAPs. Bradley also in a recent study 
demonstrated that X-rays of the chest, examination 
of the blood and sputum for infectious 
microorganisms and blood tests are commonly used 
to diagnose individuals with suspected CAP based 
upon symptoms and physical examination. The use 
of each test depends on the severity of illness, local 
practices, and the concern for any complications 
resulting from the infection. Ambulatory CAP is the 
most common among young adults and is usually 
due to atypical CAP pathogens (e.g., Mycoplasma 
pneumoniae).15 People with underlying lung disease 
are more likely to develop CAP. Diseases such as 
emphysema or habits such as smoking result in 
more frequent and more severe bouts of CAP.16

All patients with CAP should have the amount of 
oxygen in their blood monitored with a machine 
called a pulse oximeter. This helps determine how 
well the lungs are able to work despite infection. In 
some cases, analysis of arterial blood gas may be 
required to accurately determine the amount of 
oxygen in the blood. Complete blood count (CBC) 
may reveal polymorphonuclear leucocytosis 
indicating an infection. Chest X-rays and chest 
computed tomography (CT) can reveal areas of 
opacity representing consolidation. In some cases, 
chest CT can reveal a CAP which is not detected on 
chest X-ray. However, CAP may not be seen on 
X-rays, because the disease is either in its initial 
stages or involves a part of the lung not easily seen 
by X-ray. X-rays can often be misleading, as many 
other diseases can mimic CAP such as heart 
problems or other types of lung damage.



56

Clinical Presentation and Severity Assessment of Community Acquired Pneumonia in Adults Admitted to a Teaching Hospital Hossain et. al.

O
R

IG
IN

A
L 

A
R

TI
C

LE

CONCLUSION:

From the findings of the study, it can be concluded 
that older males are more vulnerable to develop 
pneumonia. Fever and purulent cough are the 
predominant symptoms of CAP followed by chest pain 
and haemoptysis with COPD and diabetes be the 
predisposing factors. Presence of pneumonic 
consolidation on chest skiagram and positive gram 
stain are diagnostic of CAP, while raised total count of 
WBC with neutrophilic leucocytosis are supportive to 
it.  Assessing pneumonia severity by CURB-65 scoring 
system revealed that severe pneumonia (score 3 or 
more) is now a rarity. Patient evaluation should focus 
on severity of illness, patient age, comorbidities, 
clinical presentation, epidemiologic setting and 
previous exposure. The majority of patients with CAP 
are treated empirically based on the most common 
pathogen (s) associated with the condition. Further 
study is recommended to compare the findings of the 
present study.
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Perception and Practices of Nurses about Diabetic Foot Care
Jharna Rani Das1

ABSTRACT 

Background & objective: Diabetic-foot care or diabetic foot ulcer (DFU) care is a vital aspect of care for diabetic 
patients. It is conceived that nurses placed in a diabetic hospital are knowledgeable and efficient in the 
management of diabetic ulcer care. But how efficiently they are providing this service has not yet been formally 
evaluated. The present study was undertaken to evaluate the nurses’ “diabetic foot care behavior” at the BIRDEM 
(Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders), Dhaka.

Methods: This study was carried out on nurses having at least one year of experience in “diabetic foot” care 
(preventive, curative and rehabilitative services) in BIRDEM General Hospital (the largest Diabetic Footcare 
Hospital in Bangladesh) between July 2019 to December 2019. A total of 207 Senior Staff nurses or nurses 
working in the surgical wards or in the outpatient departments (OPDs) were consecutively included in the study. 
A pre-structured questionnaire was used to assess the knowledge, attitude, and practices of nurses pertaining to 
diabetic foot care. The questionnaire, among others, included variables like age, gender, professional experience, 
and qualifications. The knowledge section comprised 15 items focusing on risk factors, descriptions, and the 
management of diabetic ulcers. The options provided for each question were “True,” or “False,”. A score of ‘1’ was 
given for each correct answer and ‘0’ for each wrong answers. All the 15 responses were then summed up to find 
the integrated score obtained by the respondents. The summed-up score was then converted into percentage of 
score obtained. The knowledge level of the respondents was evaluated in terms of Likert scale 0-4, where ‘0’ 
means poor knowledge (knowledge score ≤ 60%) and ‘4’ means highly satisfactory level of knowledge 
(knowledge score 91-100%) and ‘1’, ‘2’ and ‘3’ means fair (knowledge score 61-70%), average (knowledge score 
71-80%) and satisfactory knowledge (knowledge score 81-90%) respectively.

Results: About 50% of the respondents were 40 or > 40 years old with mean age of the respondents being 
37.4±10.4 years. The respondents were predominantly female (80%) married (75.4%). Approximately 80% of 
the respondents had diploma (basic nursing degree) degree alone, 14.5% obtained graduate (BSc Nursing) 
degree as well. Over half (51.1%) of the respondents had > 10 years of professional experience with average 
years of experience being 14.6 ± 0.7 years, but two-thirds (68.1%) had < 5 years and only 13% had > 10 years 
of wound-care experience. Nearly 40% had specific training on wound care. One-third (34.3%) of the nurses were 
placed in Internal Medicine Unit, 33.8% in Surgery Unit, 14.4% in Emergency Unit. Over two-thirds (68.6%) of 
the nurses were service nurses, 18.4% were supervisor, 3.9% were intensive care nurses and 8.2% were 
polyclinic nurses. The respondents’ level of knowledge was evaluated in terms Likert scale 0 – 4 (as described in 
the Methods section). Accordingly 30% of the respondents had poor, 8% fair, 47.1% average 2.9% satisfactory 
and 12% highly satisfactory level of knowledge. 

Conclusion: The study concluded that nurses generally possess an inadequate level of knowledge pertaining to 
DFUs, despite a positive attitude towards learning or acquiring knowledge about DFU and its care. A 
comprehensive educational program focusing on evidence-based practice is deemed necessary to ensure better 
clinical practices by the nurses. 

Key words: Perception, practice, nurses, diabetic-foot care etc. 
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INTRODUCTION:

Diabetes is an incurable, multifactorial disorder 
associated with chronic hyperglycemia and 
troublesome disruptions in carbohydrate, fat and 
protein metabolisms emanating from deficiencies 
or disruptions in insulin secretion or insulin 
inaction.1 Diabetes is one of the most frequently 
diagnosed metabolic disorders and is now at 
pandemic magnitude with 1.4 million adults 
diagnosed each year. The number of diabetics 
diagnosed will be more than double by 2030.2 
According to the International Diabetes Federation 
(IDF),3 the South-East Asian Region consisting of 
Bangladesh, India, Sri Lanka, and Nepal is the 
home of more than 72 million adults with 
diabetes, which is expected to exceed 135 million 
by 2035.3,4 The disease usually presents with a 
multitude of chronic complications, which include, 
amongst others, neuropathy, coronary artery 
disease, cerebrovascular disease, and peripheral 
vascular disease.5 The high prevalence of diabetes 
has increased the importance of perception of its 
risk factors and complications. Approximately 
10% of the patients have either one or both of 
peripheral neuropathy (PN) and peripheral 
vascular disease (PVD) when they are diagnosed 
with the condition,6 which may act as risk factors 
for diabetic foot disease. Diabetic foot refers to an 
area of necrosis or gangrene distal to the ankle in 
a diabetic patient.7 

Diabetic foot complications are common concerns 
in diabetes management and are the leading 
cause of amputation in hospitals. The management 
of diabetic foot ulcers poses a challenge to the 
medical and nursing staff in a wound care center. 
Since diabetes is a chronic disease, cost 
associated with its management is very high.8 The 
disease inflicts immense socioeconomic burden 
and markedly reduce the quality of life of the 
suffering patients.9 It is of utmost need that the 
patients and healthcare professionals alike to 
have a comprehensive knowledge of foot care to 
prevent diabetic foot complications. Nurses should 
be able to impart quality care to their patients and 
be effectively able to control the progression of 

the disease. The preventive strategy offered by 
nurses should ideally initiate from the 
identification of the patients and clinical 
examinations followed by briefing the patients with 
risk guidelines and appropriate care procedures.10 

This work is currently being done by the nurses 
placed in the diabetic hospitals, like BIRDEM 
General Hospital. But how efficiently they are 
providing this service has not yet been formally 
evaluated. There is a paucity of data about 
wound-care practices among health care 
professionals in general and nurses in particular. 
Hence, the present study was intended to 
evaluate the knowledge, attitudes, and practices 
of nurses towards diabetic foot, at the BIRDEM 
General Hospital with ultimate aim to assess their 
“diabetic foot care behavior”.

METHODS:

This descriptive study was conducted over a 
period of 6 months from July 2019 to December 
2019 in the BIRDEM General Hospital (the largest 
Diabetic Footcare Hospital in Bangladesh), Dhaka 
on nurses having at least one year of experience 
in diabetic foot care or diabetic ulcer care 
(preventive, curative and rehabilitative services). 
Senior Staff nurses or nurses working in the 
surgical wards or in the outpatient departments 
(OPDs) and possess at least one year of clinical 
experience in diabetic ulcer care were consecutively 
included in the study. However, nurses who did 
not give voluntary consent to participate in the 
study were excluded. A total 207 nurses were 
included as respondent. Prior to commencement 
of study, approval was obtained from the Ethical 
Review Committee (ERC). 

Non-probability convenient sampling was used 
and a pre-structured questionnaire was used to 
assess the knowledge, attitudes, and practices of 
nurses pertaining to diabetic foot care. The 
questionnaire was made bilingual (English and 
Bangla-the common language spoken by the 
general populace) to increase comprehension. A 
field testing was conducted to adapt the 
questionnaire to the field situation. The 
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questionnaire, divided in three sections, was 
derived from a similar study conducted on nurses 
working at two teaching hospitals in Pakistan11 
with slight modification to adapt to the need of the 
present study.

The data pertaining to general characteristics of 
nurses were obtained mainly through the first 
section of the questionnaire. It included variables 
like age, gender, professional experience, and 
qualifications. The purpose of the second section 
of the research instrument is to assess the level of 
knowledge possessed by nurses about diabetic 
foot ulcers and their management. The knowledge 
section comprised of 15 items focusing on risk 
factors, descriptions, and the management of 
diabetic ulcers. The options provided for response 
of each question were “True,” or “False,”. A score 
of ‘1’ was given for each correct answer and ‘0’ for 
each wrong answers. All the 15 responses were 
then summed up to find the integrated score 
obtained by the respondents. The summed-up 
score was then converted into percentage of score 
obtained out of total knowledge score. The 
knowledge level of the respondents was then 
evaluated in terms of Likert scale 0-4, where ‘0’ 
means poor knowledge (knowledge score ≤ 60%) 
and ‘4’ means highly satisfactory level of 
knowledge (knowledge score 91-100%) and ‘1’, 
‘2’ and ‘3’ means fair (knowledge score 61-70%), 
average (knowledge score 71-80%) & satisfactory 
knowledge (knowledge score 81-90%) respectively.

Data were collected using a structured 
questionnaire (research instrument) containing all 
the variables of interest. Collected data were 
analyzed using SPSS (Statistical Package for 
Social Sciences) for Windows, version 25 (SPSS, 
Inc, Chicago, IL). The test statistics used to 
analyze the data were descriptive statistics 
(frequency, mean, and SD).  

RESULTS:

About 50% of the respondents were 40 or > 40 
years, 37.7% < 30 years and 12.6% 30 – 40 
years old with mean age of the respondents being 
37.4 ± 10.4 years. Female nurses formed the 

majority (81.2%) with female to male ratio being 
4:1. Over three-quarters (75.4%) of the 
respondents were married. Approximately 80% of 
the respondents had diploma degree alone, 
14.5% obtained graduate (BSc Nursing) degree 
along with Diploma degree and 6.3% had other 
associate degrees as well (Table I). Over half 
(51.1%) of the respondents had > 10 years of 
professional (nursing) experience with average 
years of experience being 14.6 ± 0.7 years, while 
only 13% of them had > 10 years and two-thirds 
(68.1%) had < 5 years of wound-care experience 
with average experience being 4.6 ± 0.4 years. 
Nearly 40% had specific training on wound care. 
Nurses stratified by their placement at the time of 
interview shows that 34.3% were placed in 
Internal Medicine Unit, 33.8% in Surgery Unit, 
14.4% in Emergency Unit. Over two-thirds 
(68.6%) of the nurses were service nurses, 
18.4% were supervisor, 3.9% were intensive care 
nurses and 8.2% were polyclinic nurses (Table II).   

As a part of assessing the perception (knowledge) 
of the nurses about “Foot-care”, the respondents 
were asked to write “True” or “False” against the 
15 statements described in the questionnaire. The 
frequency of right and wrong responses with 

Percentage Mean ± SDFrequencyDemographic variables

Table I. Distribution of respondents by their demographic
characteristics (n = 207)

Age (years)   

   < 30 78 37.7 

   30 – 40  26 12.5 37.4 ± 10.4

   ≥ 40  103 49.8 

Sex   

   Male 39 18.8 

   Female 168 81.2 

Marital status   

   Married 156 75.4 

   Unmarried 51 24.6 

Education   

   Diploma alone 164 79.2 

   BSc Nursing 30 14.5 

   Associate degree 13 6.3
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corresponding percentages are presented below:   In an opinion-seeking questionnaire, there were 
five options against each question. The recorded 
opinions were presented in table IV. In a question 
whether diabetic ulcer treatment is more 
important than to prevent it, over two-thirds 
(68.1%) strongly agreed to the statement, 4.8% 
agreed, 20.3% disagreed and 6.8% strongly 
disagreed. Majority (93.2%) of the respondents 
strongly agreed that diabetic ulcers to be 
assessed regularly, 4.8% disagreed and a few 
strongly disagreed (1.9%). Asked about whether 
diabetic ulcer care is too time-consuming 40% 
strongly agreed, 4.8% agreed, 42.5% disagreed, 
4.8% strongly disagreed and some 7.8% neither 
agreed nor disagreed. Over 30% strongly agreed 
that diabetic-ulcer care is low a priority task for 
them, 31.9 and 33.8% disagreed and strongly 
disagreed respectively to the notion. Approximately 
45% of the respondents disagreed and 22.8% 
strongly disagreed to the statement that they 
would “avoid caring diabetic ulcers even if they 
had opportunity to caring for diabetic ulcers”. 
However, 28% of the respondents agreed to the 
statement. More than 60% strongly agreed and 
10.6% agreed that they had enough time to 

Percentage Mean ± SDFrequencyProfession-related
variables

Table II. Distribution of respondents’ profession-related
variables (n = 207) 

Nursing experience (years)   

   < 5 52 25.1 

   5 – 10  48 23.2 14.6 ± 0.7

   > 10 107 51.7 

Wound-care experience (years)   

   < 5 141 68.1 

   5 – 10  39 18.8 4.6 ± 0.4

   > 10 27 13.1 

Wound care training   
Placement Unit   

   Internal Medicine 71 34.3 

   Surgery 70 33.8 

   Emergency Department 30 14.5 

   Intensive Care 22 10.6 

   Obstetrics/Neonatal 10 4.9 

   Other Units 4 1.9 

Position   

   Service nurse 142 68.6 

   Supervisor 38 18.4 

   Intensive care nurse 8 3.9 

   Trainee nurse 2 1.0 

   Polyclinic nurse 17 8.2 

Right responsen (%) Wrong responsen (%)Statements 

Table III. Distribution of nurses by true responses to the following statements (n = 207)

Neuropathy is the predominant factor responsible for diabetic ulcers 131(63.3) 76(36.7)

Sensory neuropathy results in unnoticed skin damages, which lead to the formation of ulcers 185(89.4) 22(10.6)

Autonomic neuropathy is associated with dry skin, which predisposes to ulcer formation 99(47.8) 108(52.2)

Diabetic neuropathic ulcers are typically found on weight-bearing areas of the foot 187(90.3) 20(9.7)

Diabetic ischemic ulcers are less painful than diabetic neuropathic ulcers 101(48.8) 106(51.2)

Neuropathy can be excluded if the foot skin is cool and pulses are absent 181(87.4) 26(12.6)

The risk of amputation is higher when diabetic foot ulcer is associated with limb ischemia 97(46.9) 110(53.1)

Presence of slough is not an indication of infection in diabetic ulcers 81(39.1) 126(60.9)

Presence of osteomyelitis impairs the healing of diabetic ulcers 181(87.4) 26(12.6)

Wound healing progress is unsatisfactory if the wound bed appears pink 75(36.2) 132(63.8)

Mechanical o�oading should be advised to facilitate ulcer healing 103(49.7) 104(50.3)

Hyperbaric oxygen therapy is recommended for ulcer healing even in a well perfused foot 187(90.3) 20(9.7)

Infected, highly exuding wounds should be cleansed daily 203(98.1) 4(1.9)

Iodine dressings are e�ective for wounds with clinical signs of infection 191(92.3) 16(7.7)

Hydrogel dressings are useful to rehydrate the wound bed and control the moisture in wounds 177(85.5) 30(14.5)



61

Ibrahim Card Med J 2020; 10 (1&2): 57-65  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L A

R
TIC

LE

PercentageFrequencyStatements

Table IV. Distribution of nurses by their opinion to the following statements

Diabetic ulcer treatment is more important than ulcer prevention  
Strongly agree 141 68.1
Agree 10 4.8
Disagree 42 20.3
Strongly disagree 14 6.8

Is it necessary to assess diabetic ulcers regularly  
Strongly Agree 193 93.2
Disagree 10 4.8
Strongly disagree 4 1.9

Diabetic ulcer care is too time-consuming for you to carry out  
Strongly Agree 83 40.1
Agree 10 4.8

Neither agree nor disagree 16 7.8
Disagree 88 42.5
Strongly disagree 10 4.8

In comparison to other nursing care services, diabetic ulcer care is a low priority task for you  
Strongly Agree 63 30.4
Agree 6 2.9
Neither agree nor disagree 2 1.0
Disagree 66 31.9
Strongly disagree 70 33.8

If you have the opportunity, would you like to avoid caring for diabetic ulcers  
Strongly Agree 58 28.0
Agree 11 5.3
Neither agree nor disagree 2 1.0
Disagree 93 44.9
Strongly disagree 43 20.8

Do you have enough time to advise each patient individually on how to look after their ulcers  
Strongly Agree 126 60.9
Agree 22 10.6
Neither agree nor disagree 16 7.7
Disagree 38 18.4
Strongly disagree 5 2.4

Is it not your responsibility to educate patients with diabetic ulcers on how to reduce recurrences  
Strongly Agree 93 44.9
Agree 56 27.1
Disagree 46 22.2
Strongly disagree 12 5.8

Should you think about pain when cleaning diabetic ulcers  
Strongly Agree 139 67.1
Agree 22 10.6
Disagree 44 21.3
Strongly disagree 2 1.0

Do you like to care for diabetic ulcers in your practice  
Strongly Agree 170 82.2
Agree 29 14.0
Neither agree nor disagree 4 1.9
Disagree 4 1.9

Are you satis�ed caring for diabetic ulcers  
Strongly Agree 144 69.6
Agree 49 23.7
Disagree 14 6.8
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advise each patient individually on how to look 
after their ulcers. In contrast, 20.8% disagreed or 
strongly disagreed to the statement. About 45% 
and 27% of the respondents strongly agreed and 
agreed respectively that “educating the patients 
with diabetic ulcers on how to reduce recurrences 
were their responsibility”. However, 22.2% and 
5.8% disagreed & strongly disagreed respectively 
to the statement. Two-thirds (67.1%) of the 
respondents strongly agreed and 10.6% agreed 
that they should think about pain when cleaning 
diabetic ulcers, which some respondents (22.3%) 
disagreed. Majority (96.2%) strongly agreed or 
simply agreed that they are interested to take 
care of “diabetic-foot” in their professional life. In 
response to a question whether the respondents 
were satisfied taking care of diabetic ulcers, 70% 
nodded they were so. The respondents’ level of 
knowledge was evaluated in terms Likert scale 0-4 
(as described in the Methods section). Accordingly 
30% of the respondents had poor, 8% fair, 47.1% 
average 2.9% satisfactory and 12% highly 
satisfactory level of knowledge. The mean 
knowledge score was 72.4 ± 12.9% (Fig.1).

 

 

DISCUSSION:

In the present study female respondents formed 
the main bulk with female to male ratio being 4:1. 
The present data revealed a wide gender gap, 
with females comprising a major portion of the 
interviewed nurses. This pattern of gender 
disparity has been observed in many nursing 
studies worldwide12  and the reason of this 
disparity might be that the nursing profession is 

preferred by the females. Furthermore, 
approximately 53% of the nurses were older than 
30 years of age.

Although the nurses were more experienced in 
general nursing care, they were not enough 
skilled in specialized care of “diabetic foot” or 
“diabetic ulcers” as our data indicate that more 
than half (51.1%) of the nurses possessed more 
than 10 years of experience in general nursing 
care, but only 13% of them had wound care 
experience of more than 10 years. However, 40% 
of our nurses had specific training wound care. A 
similar study conducted in Pakistan showed that 
46.8% of the nurses possessed wound care 
experience of more than 5 years, but not even 1% 
of their sampled population had received formal 
wound care training.11 A similar finding was 
reported by a Swedish study where nurses lacked 
comprehensive wound care training despite a 
decade of professional experience.13 A study in 
Ethiopia revealed that more than 90% of 
participants did not have any wound care 
training.12 This is a worrisome finding because a 
lack of training can serve as a potential barrier for 
nurses to translate their bookish knowledge on 
ulcer care into practice.14 

As respondents’ level of knowledge about 
“diabetic foot ulcers (DFUs)” was evaluated, it was 
revealed that 47.1% had average, 38% below 
average (30% poor and 8% fair) 15% had 
satisfactory or highly satisfactory (2.9% good and 
12% excellent) level of knowledge with mean 
knowledge score being 72.4%. A survey 
conducted in BIRDEM General Hospital, 
Bangladesh in 2014 revealed that the mean 
knowledge score of nurses concerning the 
prevention of diabetic foot ulcers was only 
52.6%.15 As the current study finding showed a 
much higher mean knowledge score than the 
study conducted in the same hospital 6 years 
back, it clearly indicates improvement in 
knowledge of the nurses about diabetic foot ulcer 
care. However, the current level of knowledge 
revealed by our study is inappreciable because the 
nurses employed in BIRDEM General Hospital are 

Fig. 1: Distribution of respondents by their level of knowledge
about diabetic ulcer 
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expected to possess comprehensive knowledge on 
diabetic foot ulcer” care, for the hospital is 
specialized in “diabetes care”. In Macdonald’s 
study, a higher proportion of the participants 
(54%) was adequately knowledgeable (knowledge 
score ranged from 80-100%).16

In the present study 80% of the respondents had 
basic degree (Diploma) alone, 14.5% secured 
graduate (B Sc Nursing) and 6.3% had other 
associate degrees as well along with basic degree. 
Over two-thirds (68.1%) had < 5 years of wound- 
care experience and nearly 40% had specific 
training on wound care. In Billal’s11 study only 
14.0% of the nurses had a basic degree, whereas 
53.2% of the participants had wound care 
experience of 5 or < 5 years. It can also be argued 
that basic nursing degrees and diplomas are not 
centered around updated information pertaining 
to ulcer care.14

An individual analysis of the knowledge domains 
revealed that majority of the nurses possessed a 
good knowledge of ulcer care, although they 
demonstrated a poor level of knowledge about 
ulcer characteristics and its complications. The 
assessment of knowledge on individual 
assessments can reflect the primary focus of 
nursing curricula at tertiary care hospitals. The 
assessment of knowledge on individual items 
helps assess the primary features of the nurses’ 
routine practices. Only 40% percent of the nurses 
were aware that slough presence is indicative of 
infection in diabetic ulcers. Routine practices have 
been found to influence nurses’ clinical acumen 
and are not commonly updated. This complacency 
in clinical practice can be attributed to the general 
lack of knowledge in the nursing workforce.17

A question intended to evaluate the risk 
assessment for amputations in diabetic foot ulcers 
was answered incorrectly by 53% of the nurses, 
which is quite consistent with the findings of Billal 
et al.11 An even poor knowledge of risk assessment 
was reported in a Nigerian study where 73% of 
participants had incorrect responses.14 This is in 
contrast to a multicenter study conducted in 
Sweden, which reported high scores for risk 

assessments in pressure ulcers.13 It is eminent 
that nurses specialize in evidence- based practice 
to comprehensively prevent and manage diabetic 
foot ulcers. Over half (50.3%) of the nurses were 
unaware of the significance of mechanical 
offloading for the healing of DFUs, which indicates 
that evidence-based practice has not been 
emphasized in the nursing curriculum. The study 
on nurses’ knowledge conducted by Sharmistha et 
al15 in Bangladesh also agreed that their clinical 
settings did not primarily focus on evidence-based 
care.

Several studies have reported a significant link 
between wound care training and the knowledge 
possessed by nurses.12 An Ethiopian study on 
pressure ulcer prevention observed higher levels 
of knowledge in nurses who had received formal 
wound care training.12 A possible explanation 
could be greater clinical exposure acquired 
through training, which facilitates learning. We did 
not conduct analytical tests to find the 
associations of nurses’ knowledge with gender, 
professional qualifications, and age. Various 
nursing studies have explored nurses’ self- 
perception of knowledge and the common sources 
used by them to enhance their knowledge. In 
Billal’s11 study more than 70% of the nurses 
identified their knowledge as satisfactory. A 
potential explanation could be that nurses might 
not be aware of the limitations in their current 
knowledge, which may have created a false sense 
of confidence upon themselves.18 

The present study recognized a positive attitude 
among nurses towards ulcer care. Several studies 
have also recognized similar attitudes among 
nurses towards ulcer care.12 It has been 
established that attitude is an important factor in 
determining the intention of an individual.17 A 
positive attitude, for instance, can markedly 
increase preventive measures for a disease.19 
Nevertheless, it is important to recognize 
contrasting results. A clinical study done in Saudi 
Arabia reported unsatisfactory scores for nurses’ 
attitude with 45% of the participants having belief 
that prevention of ulcers is a time-consuming 
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process.20 A shortage of staff can push ulcer care 
and prevention down the priority list, which is 
reflected in the present study, for one-third of our 
nurses perceived DFU care as a low-priority task. 

CONCLUSION: 

The study concluded that nurses generally 
possess an inadequate level of knowledge 
pertaining to DFUs, despite a positive attitude 
towards learning or acquiring knowledge about 
DFU and its care. Only one in six (15%) nurses 
had satisfactory or highly satisfactory level of 
knowledge about DFUs, although they are placed 
in a specialized Diabetic Hospital since long. A 
comprehensive educational program focusing on 
evidence-based practice is deemed necessary to 
ensure better clinical practices by the nurses. 
Evidence-based clinical practice relies heavily on 
research. Nurses should be made aware of the 
importance of research in their professional 
practice and be equipped with opportunities and 
technical know-how to conduct research of their 
own.
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ABSTRACT 

Background & objective: Among the gynaecological cases admitted in tertiary care hospitals, abortion occupies the 
highest position. But detailed studies about the pattern of abortion admitted in the hospitals are limited. The present 
study was intended to find the proportion of abortion cases to total admitted cases and describe the types, clinical 
presentation and consequences of abortions.

Methods: This study was carried out among a cross-section of abortion patients admitted in the Department of 
Obstetrics and Gynaecology, Dhaka Medical College Hospital. A total of 100 women admitted with a history of abortion 
between January and June, 2003 were consecutively included in the study. On admission, blood sample was sent for 
blood grouping & cross-matching and estimation of haemoglobin. Additional investigations like routine blood test, TC, 
DC, urine for R/E were done in septic abortion cases. High vaginal swab was collected from all cases but only in 5 
patients, it was possible to carry out culture and sensitivity test. All cases were admitted and followed up to discharge 
for studying their consequences.

Result: Majority (61%) of the patients was admitted in their third decade of life. The included cases were 
predominantly poor (68%), Muslim (97%) and urban residents (78%). Over half (54%) of the patients were illiterate. 
Sixty percent patients were multipara, 21% primipara and 19% nullipara. Two patients were unmarried. One-quarter 
had previous history of 1-4 abortions. Of the 100 cases of abortions, over three-quarters (77%) were of spontaneous 
abortions and 23% were of induced abortions. Two-thirds (66%) of the cases presented with incomplete abortions, 
which among others, included incomplete MR (13%). Septic abortion was 12%; of which 10% were induced and 2% 
spontaneous abortions, complicated to septic abortions. Missed abortion was 10%, inevitable 10% and threatened 
6%. Out of 100 cases, 86% required operative intervention which included dilatation, evacuation and curettage 
(95.2%), subtotal hysterectomy, repair of perforation, hysterotomy and colpotomy. Two threatened abortions cases 
continued their pregnancy. One threatened abortion, five missed abortion, one septic abortion and six inevitable 
abortion cases spontaneously expelled their product of conceptus. Seventy-nine patients received whole blood 
transfusion to compensate for haemorrhage. Over 80% were discharged from the hospital within 5 days. 
Complications (except anaemia) of abortion were found in 49% cases. One case of septic abortion with endotoxic 
shock and severe anemia died of the disease. 

Conclusion: Complications of abortion are preventable if the patients are made aware about the grave consequences 
of abortion and appropriate health services are extended at field levels. 

Key words: Abortion, types of abortion, clinical presentation of abortions and consequences of abortion etc.
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INTRODUCTION:

The World Health Organization (WHO) defined 
abortion as the expulsion or extraction of a fetus 
(embryo) weighing less than 500 gm, equivalent to 
approximately 20-22 weeks gestation.1 According to 
English law, abortion denotes the termination of a 
pregnancy before twenty-eight weeks’ of gestation, 
that is, before the fetus is viable.2 But in our 
country, the facilities of resuscitation have not yet 
been developed to the level at which a preterm baby 
of 28 weeks gestation can survive. Therefore, we 
still consider the term abortion up to 28th week of 
pregnancy. The incidence of clinically obvious 
abortion is 10-15%.2 But loss of very early embryo 
is certainly higher than this figure. Some studies 
have estimated the incidence to be 31%.3 Global 
estimates suggest that every year about 500,000 
women die from complications of pregnancy and 
childbirth, and most of them occur in the developing 
countries.4 WHO has attributed the death of 
200,000 women annually to unsafe abortion 
accounting for 25 to 50% of all maternal deaths.5

Despite nontherapeutic abortion is officially illegal in 
Bangladesh, this is widely practiced both in urban 
and rural areas. In Bangladesh, approximately half 
of the admissions to gynaecology units of major 
urban hospitals are for complications of abortion.6 
One-quarter of all pregnancy-related deaths are 
caused by illegally induced abortion.7 Of the 
admitted cases with acute morbidity, >50% were 
admitted due to abortion.8 

Total patients admitted in Gynaecological unit of 
Dhaka Medical College Hospital during the year 
2002 were 2736; of them, 1300(47.5%) cases were 
complications of abortion. However, this does not 
reflect the actual figure, for the patients coming to 
the hospital are mostly illiterate and from poor 
socioeconomic background. Patients from affluent 
society usually attend the private clinics. Early 
measure in the management of abortion cases can 
minimize the rate of death or subsequent 
complications. In our country, there are publications 
on septic or induced abortion but a very few works 
have been done on overall abortion cases admitted 
in a tertiary care hospital. We, therefore, took 

interest to work on types of abortion and its 
consequences in Dhaka Medical College Hospital, 
which covers all types of abortion in our daily 
practice. The study aims to 1) find the proportion of 
abortions cases out of total admitted cases, 2) 
describe different types of abortions with their 
clinical presentation and consequences and 3) 
analyze the characteristics of the patients 
undergoing abortions in relation to their 
demographics (age, marital status, parity, 
education, religion, residence, socioeconomic 
status) and contraceptive behaviour.

METHODS:

This descriptive study was carried out in the 
Department of Obstetrics & Gynecology, Dhaka 
Medical College Hospital over a period 6 months 
from January to June 2003. All the cases were 
admitted and were followed up to discharge for 
studying their consequences. On admission, blood 
sample was sent for blood grouping and 
cross-matching in all cases. Haemoglobin was 
estimated in 57 cases, who stayed in the hospital for 
more than one day. Additional investigations like 
routine blood test, TC, DC, urine for R/E were done 
in septic abortion cases. High vaginal swab was 
collected from all cases but only in 5 patients, it was 
possible to carry out culture and sensitivity test. 
Plain X-ray abdomen was done in 5 patients to find 
out perforation of uterus or presence of foreign body 
or to see the presence of free gas shadow under 
diaphragm or signs of intestinal obstruction. Four 
cases of septic abortions were suspected of having 
urinary tract infection and their urine was sent for 
culture and sensitivity test. Serum electrolyte 
determination was possible in few cases of septic 
abortion only. Ultrasonogram was done in all cases 
of missed abortions, threatened abortions and in 5 
cases of septic abortions. 

Treatment of the patients: 

Mode of treatment varied with the types of abortion 
and condition of the patient, and the complications 
present at the time of admission and/or developed 
subsequently. Different modes of treatment given 
for different abortions are given below:
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Incomplete abortions:

Hypovolaemic shock with severe per vaginal 
bleeding was managed with intravenous fluid 
immediately after admission with inj. oxytocin 20 
units/500 ml of dextrose saline. Blood transfusion 
given as early as possible through another channel. 
Intravenous inj. hydrocortisone was also used. 
Evacuation of the uterus was done simultaneously 
with resuscitation. Inj. ermetrine was used just 
before curettage. After volume replacement and 
stoppage of bleeding, if condition of the patients 
improved, injectable antibiotics were given for 2 
days, followed by oral antibiotics. Patients of 
incomplete abortion with anaemia & no serious 
complication was managed as usual. Evacuation & 
curettage was done on patients with active per 
vaginal bleeding and open cervical os immediately 
after admission. Under deep sedation and with 
oxytocin drip, evacuation & curettage was done. 
Patients who had no active per vaginal bleeding and 
cervical os was closed, were subjected to D&C under 
general anaesthesia. Oxytocin drip was used during 
operation and inj. ergometrine was used just before 
curettage. Antibiotics (amoxicillin and 
metronidazole) were given to all patients from the 
day of admission with parenteral forms to the day of 
operation followed by oral antibiotics.

Septic abortions

Septic abortion cases were initially treated with 
nothing by mouth, continuous nasogastric suction, 
intravenous fluid and electrolytes, antibiotics (Inj. 
Amoxicillin, Gentamycin and Metronidazole). 
Continuous catheter drainage was done to record 
the urine output. Antibiotics were modified later on 
as per report of cultured sensitivity of high vaginal 
swab or urine culture, if necessary. After 
resuscitation of the patients, D&C was done in all 
cases except two cases who had injury to the 
uterus.

Missed abortions

D&C was done under general anaesthesia with 
oxytocin drip during operation which continued for 
1-2 consecutive days with increasing dose of 

oxytocin. Patients with partial expulsion of product 
of conceptus required evacuation & curettage. Inj. 
Amoxicillin and Inj. Metronidazole were given to all 
the patients undergoing D&C on the day of operation 
followed by oral antibiotics. 

Inevitable abortions

All patients of inevitable abortions on admission 
received intravenous fluid and antibiotic injections. 
Patients who delivered their product of conceptus 
spontaneously did not require augmentation, but 
who did not do so required augmentation by 
oxytocin drip. If placenta was retained, it was 
removed under general anesthesia. After the day of 
expulsion of the product of conception, oral 
antibiotics were started and the patients discharged 
from hospital with antibiotics, iron and vitamins and 
other advice.

Threatened abortions

All patients of threatened abortions were treated in 
the same manner as was done in cases of inevitable 
abortion.

Habitual abortions

Habitual abortion cases were treated as was treated 
incomplete abortion cases. They were advised to 
have some investigations done and to attend at OPD 
with the report of investigations.  

RESULTS:

Over 60% of the patients were admitted in their 
third decade of life. Followed by 21% in 31-40 years 
and the rest 18% in 15-20 years. The patients were 
invariably married and ethnically Muslim, 
predominantly urban residents (78%) (mostly 
slum-dwellers) and generally poor (68%). Over half 
(54%) of the patients were illiterate. 14% were 
primary level educated, 28% high school and the 
rest 4% SSC or higher level educated. Two patients 
were unmarried (Table I). Spontaneous abortion 
cases formed the main bulk (77%) followed by 
induced abortion (23%). All the patients of induced 
abortion had unwanted pregnancies and of them 13 
presented with incomplete MR. The proportion is 
statistically significant (p < 0.001) (Table II). Sixty 
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percent patients were multipara, 21% primipara and 
19% nullipara. Nearly half (46%) of the patients 
ever used contraceptives. One-quarter (24%) of the 
patients got admitted within few hours to 1 day, 
28% within 2-5 days and 29% after 10 days of the 
onset. Over half (52%) of the patients had 6-12 
weeks of pregnancy, 25% 13-16 and 23% > 16 
weeks of pregnancy. In 75% cases, there was no 
history of previous abortion and in 24% cases there 
was history of  1-2 previous abortions. More than 
80% stayed in the hospital for 1-5 days, 12% 6-10 
days and 6% > 10 days (Table III).

  

Table-IV shows the detailed classification of 
abortion cases. Two-thirds (66%) of the cases 
presented with incomplete abortions, which 
among others, included incomplete MR (13%). 
Septic abortion was 12%; of which 10 were 
induced and 2 were spontaneous, later turned into 
septic abortions. Missed abortion was 10%, 
inevitable and threatened each was 6%. In terms 
of mode of presentation, majority (92%) of 
patients presented with per vaginal bleeding 
(92%) and 56% with pain in the abdomen. 
Various complications (from mild, negligible to 
severe life-threatening complications) developed. 
In 60% of the cases cervical os was open, in 34% 
cases it was closed and in rest 6% cases per 

PercentageFrequencyDemographic features

Table I. Distribution of respondents by their demographic 
features (n=100)

Age* (years)   

   15-20 18 18.0 

   21-30 61 61.0 

   31-40 21 21.0 

Marital status   

   Married 98 98.0 

   Unmarried 2 2.0

Education   

   Illiterate 54 54.0 

   Primary school 14 14.0 

   High school 28 28.0 

   Above SSC 4 4.0 

Religion   

   Muslim 97 97.0 

   Hindu 3 3.0 

Residence   

   Rural 22 22.0 

   Urban 78 78.0

Socioeconomic status   

   Below average 68 68.0 

   Average 31 31.0 

   Above average 1 1.0 

Percentage p-valueaFrequencyMajor types

Table II.  Major types of abortion (n = 1 00)

Spontaneous 77 77.0 < 0.001*
Induced 23 23.0 

aZ test; ***Highly signi�cant.

PercentageFrequency
Pregnancy pro�le & 
abortion history

Table III. Distribution of patients by their pregnancy pro�le 
& abortion history  

Parity   

   Nullipara 19 19.0 

   Primipara 21 21.0 

   Multipara 60 60.0 

Use of contraceptives   

   Ever used 46 46.0 

   Not used 54 54.0

Interval between onset of abortion 

and admission to hospital   

   Few hours to 1 day 24 24.0 

   2-5 days 28 28.0 

   6-10 days 9 9.0 

   >10 days 29 29.0 

Not mentioned 10 10.0 

Duration of pregnancy (weeks)   

   6-12 52 52.0 

   13-16 25 25.0 

   > 16 23 23.0 

History of abortion   

   None 75 75.0 

   1-2 24 24.0 

   3-4 1 1.0 

Duration of hospital stay   

   Few hours (patient expired) 1 1.0 

   1-5 days 81 81.0 

   6-10 days 12 12.0 

   > 10 days 6 6.0 
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vaginal examination was not done. Over 90% had 
mild to moderate anaemia. Rest of the patients 
had different types of complications, like shock, 
haemorrhage, infection, injury to the uterus or 
cervix and incomplete D&C cases with PID (Table 
IV). 

Majority (86%) of the cases required operative 
intervention which included dilatation, evacuation 
and curettage (95.2%), subtotal hysterectomy 
(1.2%), repair of perforation (1.2%) and 
hysterotomy (1.2%). In addition to D&C, one 
patient needed colpotomy. Two threatened 
abortions cases continued their pregnancy. One 
threatened abortion, five missed abortion, one 
septic abortion and six inevitable abortion cases 
spontaneously expelled their product of conceptus 
(Table IV). Out of 100 cases, 13% had Hb 
between 3-40 gm/dl, 21% 40-50 gm/dl and 23% 
50 gm/dl or more before deciding for blood 
transfusion. Blood transfusion was required in 
79% cases (Table V). 

DISCUSSION:

Over the six months period of this study, it was 
found that abortion comprises more than 50% of 
all gynaecological admissions in Dhaka Medical 
College Hospital, though the annual figure is a 
little low (47.5%). This agrees with earlier reports 
that abortion related cases constitute a large 
share of the total gynaecological admissions in the 
teaching hospitals in Bangladesh.7 Seventy-seven 
percent of all the cases were spontaneous and 
23% induced abortion. About two-thirds (66%) of 
the abortion cases were incomplete abortion 
which is almost comparable to an earlier report of 
74% incomplete abortion from Sylhet MAG 
Osmani Medical College Hospital.9 Among the 

PercentageFrequencyAbortion-related pro�le

Table IV. Distribution of patients by their abortion-related
pro�le (n = 1 00)

Classi�cation of abortion (n = 100)  
Incomplete 66 66.0
Septic 12 12.0
Missed 10 10.0
Inevitable 6 6.0
Threatened 6 6.0

Clinical presentation of the patients (n = 100*)  
Per vaginal bleeding (mild to severe) 92 92.0
Pain in the abdomen (mild to severe) 56 56.0
Fever 11 11.0
Foul smelling per vaginal discharge 10 10.0
Abdominal distension 4 4.0

Condition of the cervix (n = 100)  
Cervical os open 60 60.0
Cervical os closed 34 34.0
Per vaginal examination not done  6 6.0

Consequences of abortion (n = 100*)  
Shock 11 11.0

Haemorrhagic 10 10.0
Endotoxic 1 1.0

Haemorrhage 14 14.0
Attended with severe per vaginal bleeding 10 10.0
Injury to the uterus and cervix (induced abortion) 2 2.0
Incomplete D&C 2 2.0

Infection 11 11.0
Evidence of PID at the time of discharge 2 2.0
Anaemia (mild to moderate) 91 91.0
Death 1 1.0
Treatment (n = 100)  

Conservative treatment 14 14.0
Operative treatment  86 86.0

Types of operative treatment (n = 86) 82 82.0
Dilatation, evacuation and curettage 82 95.2
Subtotal hysterectomy 1 1.2
Repair of perforation 1 1.2
Colpotomy 1 1.2
Hysterotomy 1 1.2

*Total will not correspond to 100% for multiple responses

PercentageFrequencyHb status and need of 
blood transfusion

Table V. Distribution of patients by haemoglobin status need 
of blood transfusion

Hemoglobin status of the

patients before treatment  

   31-40 13 13.0

   40-50 21 21.0

   ≥ 50 23 23.0

   Not done 43 43.0

Blood transfusion  

   Required 79 79.0

   Not required 21 21.0
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incomplete abortion, one patient had habitual 
abortion. Two patients were unmarried. Septic 
abortion in this series was 12 percent which also 
reflects a low incidence of sepsis compared to a 
previous report by Nilufar in 1990 (14.5%).10 It 
indicates a changing pattern of inducing abortions 
including more use of antibiotics by the untrained 
abortionists. 

Of the 66 patients of incomplete abortions, ten 
patients came with hypovolaemic shock with 
severe per vaginal bleeding. Intravenous fluid was 
started immediately after admission with Inj. 
Oxytocin 20 units/500 ml. Blood transfusion was 
given as early as possible through another 
channel. Intravenous Inj. Hydrocortisone was 
used. Evacuation of the uterus was done 
simultaneously with resuscitation. Inj. Ermetrine 
was used just before curettage. After volume 
replacement and stoppage of bleeding, condition 
of the patients improved. Injectable antibiotics 
were given for 2 days, followed by oral antibiotics. 
Ten patients came with excessive per vaginal 
bleeding. They were treated as above. One patient 
developed excessive per vaginal bleeding during 
evacuation and curettage. Two units of whole 
blood was transfused during the operation till the 
patient became stable. Rest of the patients of 
incomplete abortion had no serious complication 
with anaemia being the common feature. They 
were treated as usual. Out of 66 incomplete 
abortion patients, 13 were admitted due to 
incomplete menstrual regulation. 

Ten percent cases of this study were of missed 
abortion, six percent inevitable and six percent 
threatened abortions. The overall incidence of 
clinically recognizable spontaneous abortion 
before 20 weeks of gestation was 12%. To 
determine the cause of spontaneous abortion, 
patient's previous obstetric history is very 
important. In primigravida and women with a 
history of consistently successful pregnancies, the 
incidence of abortion is low, whereas, women with 
unsuccessful histories of completing pregnancies 
bear a much higher risk of abortion in the next 
pregnancy (24%) as well. More than half (52%) of 

the patients in this study were seen at the first 
trimester and most of them had spontaneous 
abortions. Those patients with induced abortion 
had pregnancy mostly advanced to second 
trimester. One study showed that about half of the 
abortions were done in young, unmarried women 
in the developed countries but in the developing 
countries, abortion is most common among 
married women with 2 or more children.11 Twelve 
cases in this series were septic abortions-10 
induced and 2 spontaneous, later complicated to 
septic abortion. In spite of restriction by law, 
induced illegal abortion is taking place in large 
numbers in our country. A review article published 
in 1993 characterized induced abortion in Latin 
America as an epidemic with 3-5 million 
performed each year.12 Another study estimated 
that 550,000 women are hospitalized each year as 
a result of complications from induced abortion in 
Brazil, Chile, Columbia, the Dominican Republic, 
Mexico and Peru.13 The procedure is adopted 
either by the women themselves in secret as done 
by the unskilled abortionists which constitute the 
risk of life and health. In this series, all 10 cases 
of induced abortions were carried out by the 
abortionists who used sticks to bring about the 
termination of the pregnancy. One previous study 
showed that nearly half of the complicated 
abortions were induced by inserting a foreign 
body, such as stick or root into the uterus and 
leaving these till either abortion or complication 
ensued.6 In the present study, one patient 
admitted with septic abortion with complications 
of endotoxic shock with severe anaemia expired 
within four hours of admission. However, this does 
not reflect the overall death rate due to abortion, 
because most of the patients in this series were 
cases of spontaneous abortion with minimum 
complication. In a study by Nilufar, mortality rate 
was much higher (10%).10 In this series, two 
unmarried patients attended with abortion, which 
does not seem to reflect the actual picture of 
abortion in Dhaka city, for most unmarried cases 
of abortion attend the private clinics or chambers 
in order to maintain secrecy.
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Majority (91%) of the patients suffered from mild 
to moderate degree of anaemia observed at the 
time of discharge from hospital. Apart from 
anaemia, about half (49%) of the patients in this 
series had some form of complications. In this 
study, it has been observed that though the 
incidence of spontaneous abortion is much higher, 
their management was not so complicated or time 
consuming. Most of the cases could be discharged 
within 48 hours of their admission after a simple 
operation like D&C with a short course of antibiotic 
therapy. Except some cases of spontaneous 
abortion, all cases were managed successfully 
without any complication. Two cases of 
spontaneous abortions attended with septic 
complication, 10 patients attended with 
hypovolaemic shock due to haemorrhage. They 
recovered after immediate blood transfusion.

Management of septic abortions was not so 
simple. These patients had to stay in the hospital 
for a longer period of time. Their management 
constituted whole blood transfusion, long time 
antibiotic therapy after high vaginal swab culture 
and sensitivity test. One patient of septic abortion 
in this series required subtotal hysterectomy and 
another required repair of perforation due to 
injury to the uterus. Two patients had signs of PID 
at the time of discharge. 

Thus, the septic abortion, a preventable condition, 
is still a hazard to our health service affecting not 
only the individual patient or their family, rather 
the whole nation. In this study, 46% of the 
patients had used contraceptives at some time of 
their life, which may be compared to 
contraceptive prevalence in our country (about 
45% of eligible couples). The number of 
unintended pregnancy was 23%; of them 9 
patients were irregular user of contraceptive pills 
or condom and 14 patients did not at all use any 
contraceptives. In a study carried out in Peru 
during the period of 1991-1992. Out of 1093 
women, 20 percent had unintended pregnancy. 
Among them, 35% were contraceptive non-user 
and 26% were due to failure of traditional 
methods, 2% had an unintended pregnancy while 

using modern methods and 4% shortly after 
discontinuing the use of modern methods.14 In 
developed countries like Russia, Japan, Eastern 
European countries, Israel and the United States, 
the highest total legal abortions range from 1 to 
>5 abortions per woman during their reproductive 
years. Developing countries from where reliable 
data are unavailable (South Korea, China, Cuba 
and Singapore), have 1-2 abortions per woman of 
child-bearing age.15

In Bangladesh, the rate of unplanned pregnancy is 
50% and unwanted pregnancy rate is 25%. So, 
unsafe abortion continues to cause an increased 
rate of maternal morbidity and mortality. 
Contraceptive use is the first line of defense 
against unwanted pregnancy and illegal abortion. 
Therefore, safe and effective fertility control, 
including abortion performed by adequately 
trained health workers in both in and outpatient 
facilities, might be the most appropriate first step 
in preventing pregnancy-related deaths in 
Bangladesh.16 Like any other scientific studies, the 
present study was not without limitations. Before 
going to conclude the study the limitations that 
deserve mention should be highlighted:

Limitations:

1.  All the patients had to be managed in the 
hospital with limited facilities of investigation 
and management.

2.   Our hospital facilities are limited for all needed 
laboratory investigations. So, many vital 
investigations which were urgently needed for 
more seriously ill patients could not be carried 
out.

3. CVP or arterial blood pH could not be 
determined in any patients. 

4. β-hCG and histopathology or autopsy of 
product of conceptus or serological tests were 
not done routinely.

CONCLUSION:

Abortion is a very common gynaecological 
problem in Bangladesh with spontaneous abortion 
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being the predominant. The sufferers of abortion 
cases were generally married, multipara, illiterate, 
predominantly urban residents and belonged to 
poor socioeconomic class. As about half of the 
gynaecological patients are abortion cases, their 
management greatly hampers the admission and 
management of other gynaecological patients in 
our hospitals with limited bed and other 
resources. Though the national family planning 
programme is providing contraceptive services 
throughout the country, thousands of couples 
have yet to be reached to protect them from 
unwanted pregnancy. To get rid of the unwanted 
pregnancies, women often seek abortion from 
untrained providers who contribute greatly to 
maternal mortality and morbidity. Thus, every 
preventive measure should be taken in order to 
reduce the incidence of abortion and its 
complications.
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Thyroid Disorders in Pregnancy: Role of Routine Antenatal 
Thyroid Screening
Fatema Binta Islam,1 Lipika Ghosh,2 Nurun Nahar Khanam,3 A M Ashraful Anam4

ABSTRACT 

Background & objective:Thyroid disorders are among the common endocrine problems during pregnancy with 
well-known adverse effects on both mother and fetus. Many of these adverse effects could be prevented or 
ameliorated by early detection and appropriate treatment of conditions, provided routine antenatal thyroid screening 
is done. Considering this view, the present study was aimed to find the prevalence of thyroid disorders and their 
spectrum in pregnancy in order to justify the necessity of routine antenatal thyroid screening.

Methods: This cross-sectional study was conducted in the Department of Obstetrics & Gynaecology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka over a period 1 year from July 2012 to June 2013 on pregnant 
women to screen for the thyroid disorders in pregnancy. Based on predefined eligibility criteria, a total of 246 pregnant 
women up to 36 weeks of gestation were consecutively included in the study. A short history with brief physical 
examination was done followed by collection of blood samples. Thyroid function was assessed by measuring serum 
levels of thyroid stimulating hormone (TSH). Serum free thyroxin (FT4) level was estimated in 71 cases, where TSH 
value was deranged. Trimester specific reference range of serum TSH was used to define hypothyroid, euthyroid and 
hyperthyroid cases. The suspected risk factors were then compared between abnormal and euthyroid groups to find 
their association with thyroid disorders.

Result: The results of the study showed that the overall prevalence of abnormal thyroid function status was 30.9% 
(hypothyroidism 29.7% and hyperthyroidism 1.2%) based on normal range of serum TSH in different trimesters of 
pregnancy. Pregnant women with thyroid disorders were generally older than their euthyroid counterparts (p = 0.039). 
Hypothyroid state was fairly common with advancing gestation (21.3%, 30.3% and 34% in the 1st, 2nd, and 3rd, 
trimesters respectively). Pregnant women with personal or family history of thyroid disease in the past exhibited a 
higher prevalence of abnormal thyroid function than those who did not have such history (p = 0.041 and p = 0.044 
respectively). Past menstrual irregularity, past history of subfertility or abortion were significantly associated with 
thyroid disorders (p = 0.042, p = 0.004 and p < 0.001 respectively). Presence of goitre (21.1%) in current pregnancy 
also showed significant association with thyroid dysfunction (p = 0.001). The risk of developing abnormal thyroid 
function was observed to be 3.6(95% CI = 1.9 – 6.4) times higher in those who had at least one risk factor than those 
who did not have any risk factors (p < 0.001). However, a sizable portion (27.6%) of pregnant women without any 
risk factors developed abnormal thyroid function.

Conclusion: The study concluded that one in every three women may have thyroid disorder during pregnancy, 
primarily hypothyroidism. Adopting risk factor-based screening for thyroid disorders in pregnancy, there is every 
chance that a substantial number of cases with thyroid dysfunction may be missed. Therefore, routine antenatal 
thyroid screening is recommended.

Key words: Thyroid disorders, pregnancy, antenatal thyroid screening etc.
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INTRODUCTION:

The link between pregnancy and thyroid is known 
since ages. It is now well established that not only 
overt but also subclinical thyroid dysfunction can 
have adverse effects on fetal and maternal 
outcome.1,3 But debate over the significance of 
thyroid dysfunction in pregnancy, the efficacy and 
usefulness of screening for the condition and the 
impact of treatment on maternal and neonatal 
outcomes is being continued.

Thyroid diseases affect approximately 4-5% of all 
pregnancies. The adverse outcomes have been 
associated with both overt hypothyroidism (about 
0.3-0.5% of pregnancies), as well as subclinical 
hypothyroidism (about 2–3% of pregnancies).4 
Although prevalence of hyperthyroidism in 
pregnancy is low, Graves' hyperthyroidism causes 
significant adverse effects on the mother 
(miscarriage, placenta abruption, preterm 
delivery, and pre-eclampsia) as well as on the 
fetus.5 Up to 5% of neonates of mothers with 
Graves' disease may have hyperthyroidism due to 
the transplacental passage of maternal 
stimulating thyrotropin receptor antibodies 
(TRAbs).6 Maternal hypothyroidism may also be 
associated with adverse fetal and obstetric 
outcomes as observed in hyperthyroidism, while 
premature birth, low birth-weight, increased 
neonatal respiratory distress, & more admissions 
to the neonatal intensive care unit have been 
described in babies born to mothers with 
hypothyroidism.3,7 The detrimental effect of 
hypothyroidism during pregnancy is on fetal brain 
development. Proper maternal thyroid function is 
important to the developing fetal neurons,8 
particularly in the 1st trimester of pregnancy when 
the fetus is completely dependent on the mother 
for thyroid hormone. Pregnancy is viewed as a 
state in which a combination of events concurs to 
modify the normal thyroid status. The hyper- 
metabolic state of normal pregnancy makes 
clinical assessment of thyroid function difficult and 
therefore thyroid function often needs biochemical 
evaluation.9

Bangladesh is known to be one hyperendemic 
zone for iodine deficiency.10 Goitre and other 
iodine deficiency disorder is very common in our 
country. A study by Begum11 showed prevalence 
of overt and subclinical hypothyroidism in 
Bangladeshi pregnant women to be 3% and 5% 
respectively and that of overt and subclinical 
hyperthyroidism 3.5% and 4% respectively. The 
data overall showing greater prevalence of thyroid 
disorders in our pregnant population than that  in 
western countries. Furthermore, prevalence of 
thyroid diseases is found to be more in 
Asian-Indian population justifying routine thyroid 
screening in early antenatal period.12,13 In the 
national survey for Iodine Deficiency Disease in 
1993 Yousuf et al14 showed that the incidence of 
cretinism in Bangladseh is 0.5-0.9%, which is a 
cause of concern for the physicians. As congenital 
hypothyroidism is the commonest preventable 
cause of mental retardation, routine antenatal 
thyroid screening and timely intervention for 
thyroid disorders gives an opportunity of lowering 
the incidence of cretinism and other IDDs in 
children.

In view of the potential adverse outcomes 
associated with maternal thyroid disorders and 
the obvious benefits of treatment, some expert 
panels have suggested routine thyroid function 
screening in all pregnant women.15,16 However, the 
Endocrine Society of America’s Clinical Practice 
Guideline.17 recommends a case finding approach 
where only women at high-risk for thyroid 
disorders are tested. Apparently, case finding 
would seem a reasonable approach in relation to 
economic and logistic factors, but there has been 
growing evidence that a substantial number of 
women with thyroid dysfunction would not be 
diagnosed with this approach.16 Although 
prospective randomized trials to substantiate the 
benefit of routine antenatal thyroid screening are 
very few, it’s necessity to prevent adverse 
maternal and fetal outcomes cannot be ignored. 
The clinical and epidemiological evidences do not 
justify universal screening at the present time. So, 
this study is an attempt to find the prevalence of 
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thyroid dysfunction in pregnancy and necessity of 
routine screening for thyroid dysfunction in early 
pregnancy in the context of our country.

METHODS:

This cross-sectional study was conducted on 
pregnant women attending in the Out-patient 
Department of Obstetrics and Gynaecology (for 
routine antenatal checkup), Bangabandhu Sheikh 
Mujib Medical University (BSMMU) Hospital, 
Dhaka over a period of 12 months from July 2012 
to June 2013. Pregnant women up to 36 weeks of 
gestation with singleton pregnancy were included. 
Patients with diagnosed case of thyroid disease 
undergoing treatment, multifoetal gestation, 
known chronic diseases like hypertension, diabetes 
mellitus, chronic liver and renal disease, or 
receiving medication that might interfere with 
normal thyroid function e.g., steroid, iodine, radio- 
contrast materials, amiodarone, carbamazepine, 
salicylates, lithium, para-amino salicylic acid 
(PAS) etc. were excluded from the study. A total 
246 pregnant women were consecutively 
included. After briefing the purpose and procedure 
of the study to the participating subjects, 
informed written consent was obtained from them 
and data were collected using a structured 
questionnaire (research instrument) containing all 
the variables of interest. 

Short menstrual, obstetric, past medical, family 
and personal histories were noted. Brief physical 
examination was carried out with due consent 
from the participating subjects and maintaining 
adequate privacy. Then with aseptic precaution, 
5ml venous blood was collected from the 
ante-cubital vein into a clean, dry test tube to 
avoid hemolysis and was allowed to clot. Collected 
samples were centrifuged at 3000 rpm for 15 
minutes and the separated serum was collected in 
another test tube. All serum samples were 
preserved in the laboratory refrigerator and were 
tested for TSH first and for FT4 when TSH level 
was found deranged. Serum TSH estimation was 
carried out by the Abbott AxSym System 
Auto-analyzer. It is the 3rd generation TSH assay 

system based on Microparticle Enzyme 
Immunoassay (MEIA) Technology. Thyroid 
hormone reference ranges for non-pregnant 
women is not appropriate in pregnancy.18 
According to American Thyroid Association (ATA) 
guidelines, 2011, trimester-specific reference 
ranges for TSH, as defined in populations with 
optimal iodine intake, should be applied and if 
trimester-specific reference ranges for TSH are 
not available in the laboratory, the following 
reference ranges are recommended: first 
trimester, 0.1–2.5 mIU/L; second trimester, 
0.2–3.0 mIU/L; third trimester, 0.3–3.0 mIU/L.19 

Data were processed and analyzed using SPSS 
(statistical package for the social science Inc., 
Chicago, Illinois USA,) version 16.0. The test 
statistics used to analyze the data were 
Chi-square (χ2) Test and Student’s t-Test. Data 
presented on categorical scale were expressed as 
frequency and corresponding percentage and 
were compared between groups using Chi-square 
(χ2) Test, while the data presented on continuous 
scale were expressed as mean ± SD and were 
compared between groups using Student’s t-Test. 
For all analytical tests, the level of significance 
was set at 0.05 and p < 0.05 was considered 
significant. 

RESULTS:

Majority (80.1%) of the pregnant women were 
20-30 years old. 8.5% were below 20 years and 
11.4% were above 30 years old with mean age 
being 25.7 ± 4.1 years. House-wives formed the 
predominant occupation (73.6%). In terms of 
education, secondary and higher secondary level 
educated women were predominant (57%) 
followed by primary (19.9%), graduate and 
higher level educated. Illiterates comprised only 
6.1%. Over half (50.8%) belonged to middle class 
followed by lower middle (19.9%), upper middle 
class (16.3%) and poor (13%). Obstetric 
characteristics of the women show that 42.3% 
were nulipara, 30.1% primipara and 27.6% 
multipara. About two-thirds (65.4%) were 
multigravida and the rest primigravida. In terms 
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of gestational age about one-quarter (24.8%) 
were in the 1st trimester, 30.9% in 2nd trimester 
and 44.3% in their 3rd trimester. Past obstetric 
history of the studied women revealed that 13.1% 
were subfertile, 16.3% had history of abortion and 
4.1% had history of preterm delivery (Table I). 
Some of them had only one (28%) and some had 
multiple obstetric risk factors (3%) while there 
were some others who had none of the risk factors 
(69%).

Table II demonstrates that mean serum TSH level 
was 2.29 ± 1.22 mIU/L (range=0.06-5.56 mIU/L) 
and the mean serum FT4 level was 9.41 ± 3.49 
pmol/L (range=0.12-18.15 pmol/L). Based on 
serum level of TSH, the overall prevalence of 
hypothyroidism was 29.7% and that of 
hyperthyroidism was 1.2%. Thus, a total of 30.9% 
pregnant women had abnormal thyroid function 
status and the rest (69.1%) were euthyroid based 
on normal range of serum TSH in the 1st, 2nd and 
3rd trimesters of pregnancy (Table II). Of the 
hypothyroid cases (29.7%), 28.1% had subclinical 
hypothyroidism and 1.6% had overt hypothyroidism. 
All cases of hyperthyroidism were sub-clinically 
hyperthyroid. Fig. 1 shows distribution of thyroid 
status of the study subjects in different trimesters. 

Table III shows that the studied pregnant women 
with abnormal thyroid status were a bit older than 
their euthyroid counterparts (p=0.039). 
Socioeconomic status and occupation of the 
pregnant women were not found to be associated 
with thyroid function status (p=0.146 & p=0.053 
respectively). Pregnant women who had a past 
history thyroid disease exhibited a higher 
prevalence of abnormal thyroid function than 
those who did not have such history (p=0.041). 
Positive family history of thyroid disease was 
found to be associated with of thyroid disorder 
(p=0.017).

Percentage Mean ± SD
(Range)

FrequencyThyroid 
hormones pro�le

Table II. Thyroid hormones pro�le among the study subjects

Level of thyroid hormones   

   Serum TSH level (n = 246) --- --- 2.29 ± 1.22
   (0.06-5.56)

   Serum FT4 level (n = 71) --- --- 9.41 ± 3.49
   (0.12-18.15)

Thyroid function status   

   Hypothyroidism  73 29.7 ---

   Euthyroidism  170 69.1 ---

   Hyperthyroidism 3 1.2 ---

PercentageFrequencyDemographic
characteristics 

Table I. Distribution of study subjects by demographic 
characteristics (n=246)

Age* (yrs)  
< 20 21 8.5

20 – 30 197 80.1

> 30 28 11.4

Occupation  
Service 38 15.7

Business 2 0.8

Housewife 181 73.6

Others 25 10.2

Education  
Illiterate 15 6.1

Primary 49 19.9

Secondary & higher secondary 140 57.0

Graduate plus 42 17.0

Socioeconomic status  
Poor 32 13.0

Lower middle 49 19.9

Middle 125 50.8

Upper middle 40 16.3

Parity   
Nulipara 104 42.3

Primipara  74 30.1

Multipara 68 27.6

Gestational age  
1st trimester (up to 12 weeks) 61 24.8

2nd trimester (13 – 28 weeks) 76 30.9

3rd trimester (29 – 36 weeks)  109 44.3

Past obstetric history 

History of subfertility 32 13.1

History of abortion 40 16.3

History preterm delivery 10 4.1

*Mean age = 25.7 ± 4.1(range: 17 – 37) years. Mean gestational 
age = (20.3 ± 8.7) weeks.
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Pregnant women with a previous history of 
irregular menstruation were more often prone to 
be associated with abnormal thyroid function 
during pregnancy (26.3%) compared to those 
having regular menstruation (15.9%) (p=0.042). 
Visible goiter demonstrated their significant 
presence (34.2%) in pregnant women with 
thyroid dysfunction as compared to euthyroid 
pregnant women (15.3%) (p = 0.001) (Table IV). 

Nullipara and multipara women were more prone 
to be associated with abnormal thyroid function 
than their primipara counterparts (p=0.025). 
Gestational age was not found as the determinant 
of thyroid function (p=0.377). Of the past 
obstetric events, past history of subfertility and 
abortion were significantly associated with 
abnormal thyroid function in the current 
pregnancy (p = 0.004 and p < 0.001 respectively) 
(Table V). 

Fig. 1: Distribution of thyroid status of the study subjects in
di�erent trimesters

Thyroid functionDemographic
characteristics

Table III. Association of thyroid function status with 
demographic features & family history   

Age* (yrs) 26.5 ± 4.1 25.3 ± 4.1 0.039

Socioeconomic status#   

Poor and middle class 54 (71.1) 152 (89.4) 
0.146

Upper class 22 (28.9) 18 (10.6) 

Occupation#   

Service & business 9 (11.8) 31 (18.3) 

Housewife & others 67 (88.2) 139 (81.7) 
0.053

Past history thyroid disease#   

Yes 7 (9.2) 5 (2.9) 
0.041

No 69 (90.8) 165 (97.1)  

Family history of thyroid disease#   

Yes 8 (10.5)       3 (1.8) 
0.017

No 68 (89.5) 167 (98.2) 

Dysfunction
(n = 76)

Euthyroid
(n = 170)

p-value

*Data were analysed using Unpaired t-Test and were presented 
as mean ± SD.
# Data were analysed using χ2  Test; �gures in the parentheses
 denote corresponding percentage.

Thyroid function
Obstetric 
characteristics

Parity    
Nullipara  36 (47.4) 68 (40.0) 
Primipara 14 (18.4) 60 (35.3) 0.025
Multipara 26 (34.2) 42 (24.7) 

Gestational age   
1st trimester (up to 12 weeks) 15 (19.7) 46 (27.1) 
2nd trimester (13 – 28 weeks) 23 (30.3) 53 (31.2) 0.377
3rd trimester (29 – 36 weeks)  38 (50.0) 71 (41.8) 

Past history of subfertility   
Present 17 (22.4) 15 (8.9) 0.004
Absent 59 (77.6) 155 (91.1) 

Past history of abortion   
Present 22 (28.9) 18 (10.6) < 0.001
Absent 54 (71.1) 152 (89.4) 

Past history of preterm delivery   
Present 3 (3.9) 7 (4.1) 0.627
Absent 73 (96.1) 163 (95.9) 

Table V. Association between obstetric characteristics and 
thyroid function status   

Dysfunction
(n = 76)

Euthyroid
(n = 170)

p-value

*Data were analysed using Chi-squared (χ2) Test.
Figures in the parentheses denote corresponding percentage.

Thyroid function
Variables

Table IV. Association of menstrual history and visible goitre
with thyroid status    

Menstrual history   
   Irregular 20 (26.3) 27 (15.9) 
   Regular 56 (73.7) 143 (84.1) 0.042

Visible goitre   
   Present 26 (34.2) 26 (15.3) 
   Absent 50 (65.8) 144 (84.7) 0.001

Dysfunction
(n = 76)

Euthyroid
(n = 170)

p-value

*Data were analysed using Chi-squared (χ2) Test.
Figures in the parentheses denote corresponding percentage.
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Although, gestational age was not found as the 
significant determinant of thyroid function 
(p=0.377), it was found that hypothyroid state 
was fairly common with advancing gestation 
(21.3%, 30.3% and 34% in the 1st, 2nd, and 3rd, 
trimesters respectively). On the contrary, 
hyperthyroid cases were mainly confined to 1st 
trimester only (Fig 2).

Of the 7 risk factors studied, nearly half (48.4%) 
of the patients did not have any risk factor, 27.2% 
had single risk factor, 18.7% two risk factors and 
5.7% more than two risk factors. The risk of 
developing abnormal thyroid function was 
observed to be 3.6(95% CI=1.9-6.4) times higher 
in those who had at least one risk factor than 
those who did not have any risk factor (p < 0.001) 
(Table VI). 

DISCUSSION:

Maternal thyroid function is known to alter during 
pregnancy and an increased need of thyroid 
hormones in gestation may predispose those with 
underlying thyroid disturbances (e.g. chronic 

autoimmune thyroiditis) to hypothyroidism.20 
Thyroid dysfunction may be associated with 
several adverse pregnancy outcomes including 
perinatal, neonatal outcomes and later possibly 
affect maternal and child health as well.17 These 
associations can only be confirmed or discarded 
by means of high-quality population-based studies 
with sufficient follow-up data. So, authentic data 
are crucial when deciding whether pregnant 
women should be screened for thyroid dysfunction. 

In the present study about two-thirds (65.4%) of 
the patients were multigravida with majority 
(44.3%) in their 3rd trimester. Past history of 
preterm delivery was present in only 4.1% cases, 
whereas past history of sub-fertility and abortion 
were not less (13.1% and 16.3% respectively). 
This might be because BSMMU is a referral 
hospital, so women having any past bad obstetric 
event come to this hospital for better 
management. Based on normal range of serum 
TSH in the 1st, 2nd and 3rd trimesters of pregnancy,19 
76(30.9%) had thyroid dysfunction (29.7% 
hypothyroid & 1.2% hyperthyroid). After applying 
conventional non-pregnant range of serum TSH, 
that is, 0.4-4.0 mIU/l in our study, thyroid 
dysfunction cases fall to almost half (15.4%). Out 
of 76 women, 71 were subjected to test for FT4; 
4(1.6%) of them were found to have low FT4. 
Thus, a total of 28.1% were subclinically 
hypothyroid and 1.6% were overt hypothyroid. Of 
the hypothyroid cases, about half (50.7%) were in 
3rd trimester and rest 17.8% and 31.5% were in 
1st and 2nd trimesters respectively. 

The present study showed a much higher proportion 
(29.7%) of hypothyroidism, compared to other 
studies. Sahu and associates21 showed subclinical 
hypothyroidism in 6.5% and overt hypothyroidism 
in 4.6% cases. Goel and associates12 showed 
overall prevalence of hypothyroidism to be 6.3% 
(overt 2.9% and subclinical 3.4%). In a study in 
Poland, 10.4% of the pregnant women screened 
for thyroid dysfunction in their 1st trimester 
exhibited hypothyroidism.22 Spong23 in a study of 
screening for subclinical hypothyroidism in 

Thyroid function
Risk factors # 

Table VI. Association between presence of risk factors and 
thyroid status 

Present 55(72.4) 72(42.4) 
< 0.001  3.6(1.9-6.4)

Absent 21(27.6) 98(57.6)  

Abnormal
(n = 76)

Euthyroid
(n = 170)

p-value
Odds Ratio

(95% CI of OR)

*Data were analysed using Chi-squared (χ2) Test.
Figures in the parentheses denote corresponding percentage.

Fig. 2: Gestational age-wise distribution of thyroid disorders
among the study subjects
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pregnant women demonstrated a much lower 
prevalence of hypothyroid status (2.5%). 
Maternal hypothyroidism affects between 
0.19-2.5% pregnancies depending on race and 
geographic locations.24 In a similar study 
conducted in Bangladesh by Begum,11 clinical and 
subclinical hypothyroidism together formed 8% of 
the pregnant women, which is well below the 
findings of the present study. In contrast, Casey et 
al3 showed 2.3% subclinical hypothyroidism, but 
when a narrower TSH reference range (0.4-2.5 
mIU/mL) was applied to the data, the prevalence 
of abnormal TSH increased to 14.9%. Weiwei13 
showed significantly higher prevalence of 
hypothyroidism in both high-risk group and 
non-high-risk group (10.9% vs. 7.0%). Findings 
of both the studies are closer to our findings. 
Besides, there are slight but significant differences 
in serum TSH concentrations with respect to 
ethnic group which should also be taken into 
account while screening for thyroid hormones in 
pregnant women. Black and Asian women have 
TSH values that are on an average 0.4 mIU/L 
lower than in white women which may persist 
during pregnancy.25,26 Pregnant women of Moroccan, 
Turkish, or Surinamese descent residing in the 
Netherlands, possess TSH levels (0.2–0.3 mIU/L) 
lower than Dutch women throughout pregnancy.27 
Moreover, TSH ranges vary depending on 
differences between methods of analysis.28 The 
study by Sakinah29 showed more prevalence of 
goiter and hypothyroidism in Indians than in other 
races, which supports our findings. 

The higher prevalence of subclinical hypothyroidism 
in our study may be due to proportionately higher 
number of patients in the 2nd and 3rd trimesters of 
pregnancy as because level of TSH increases with 
the advance of pregnancy.30 Moreover, as 
Bangladesh is an endemic zone for iodine 
deficiency,14 it may have contributed to the higher 
prevalence of thyroid dysfunction in our population. 
Adoption of gestation specific narrow reference 
range of serum TSH according to ATA guidelines, 
2011 in our study, may be the main reason behind 
this high prevalence of hypothyroid cases. 

Only 1.2% of patients exhibited subclinical 
hyperthyroidism which is quite close to the finding 
of Feki et al (1.3%)31 and Weiwei et al (2.7%)13. 
Whereas study by Begum (2004) showed much 
higher prevalence of hyperthyroidism (subclinical 
4% and overt 3.5%) which may be due to other 
autoimmune diseases or excessive iodine intake or 
due to transient pregnancy induced thyrotoxicosis 
as the author explained. In our study, hyperthyroid 
cases were mainly found in 1st trimester (66.7%), 
which may reflect β-hCG induced transient 
thyrotoxicosis or flare up of previously present 
subclinical hyperthyroidism. However, as we have 
not estimated serum β hCG, these cases cannot 
be certainly diagnosed as having transient 
gestational thyrotoxicosis.

The present study showed that older pregnant 
women were more often associated with thyroid 
dysfunction (p = 0.039), which is in agreement 
with study by Elizabeth et al.32 Pregnant women 
with abnormal thyroid function was on an average 
of 1.2 years older than those with euthyroid 
status. Bocos-Terraz and colleagues33 reported 
significant differences in serum TSH in terms of 
age of the mother (p < 0.005). It was observed 
that TSH level during the first few gestational 
weeks was lower than the subsequent weeks and 
hypothyroid state was fairly common with 
advancing gestation (21.3%, 30.3% and 34% in 
the 1st, 2nd, and 3rd, trimesters respectively). But 
as we did not measure TSH in all three trimesters 
in same patients, it cannot be emphasized that 
advancing gestational age is a significant 
determinant of thyroid dysfunction. Kumar and 
associates30 found that mean T4 levels began to 
rise from 164.5 nmol/L in the first trimester to 

165.8 nmol/L in the second trimester and then 
decreased in the third trimester to 159.9 nmol/L; 
they reported mean TSH level to rise progressively 
through the three trimesters of pregnancy from 
1.20 microlU/ ml in the 1st trimester to 2.12 
microlU/ml in the 2nd trimester and further to 3.30 
microlU/ml in the 3rd trimester of pregnancy which 
is quite consistent with findings of the present 
study. Pregnant women who had personal (4.9%) 
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or family history (3.3%) of thyroid disease in the 
past exhibited a higher prevalence of abnormal 
thyroid function than those who did not have such 
history (p=0.041; p=0.044 respectively). Previous 
menstrual irregularity, past history of subfertility 
or abortion were significantly associated with 
thyroid disorders. 

Presence of goitre in the current pregnancy also 
showed significant association with thyroid 
dysfunction. The higher prevalence of goitre in 
this cohort may be attributed to compensatory 
adaptation of thyroid gland to meet the increased 
demand for thyroid hormones during pregnancy. 
Khandakar34 in Dhaka city reported an even 
higher prevalence of goiter in pregnant women 
(34.2%). The study concluded that although 
goiter was present in a considerable number of 
pregnant women, they were in euthyroid status as 
observed by increased production of serum total 
thyroxin (TT4) by thyroid to fulfill the maternal 
requirement, with nearly unchanged TT3 and TSH 
secretion. The present study showed that the risk 
of having thyroid dysfunction is more than 3(95% 
CI = 1.9 – 6.4) times higher in those who had at 
least one risk factor (out of 7 risk factors) than 
those who did not have any risk factors. However, 
over one-quarter (27.6%) of pregnant women 
without any risk factors developed abnormal 
thyroid function suggesting that risk factor-based 
screening for thyroid disorders may miss a 
substantial number of cases with thyroid 
dysfunction. This finding of our study is consistent 
with that of study by Vaidya et al.16 in which they 
screened 1560 consecutive pregnant women. 
They classified 413(26.5%) women who had 
personal history of thyroid or other autoimmune 
disorder or a family history of thyroid disorder as 
a high-risk group. They examined whether testing 
only such high-risk group would pick up most 
pregnant women with thyroid dysfunction. The 
results were forty women (2.6%) had raised TSH 
(> 4.2 IU / ml). The prevalence of raised TSH was 
higher in the high-risk group than that in low 
risk-group [6.8 vs. 1%, 95% confidence interval 
(CI) = 3.3 – 12.6 p < 0.0001)]. However, 12 of 40 

women with raised TSH (30%) were in the 
low-risk group. The study concluded that targeted 
thyroid function testing of only high-risk group 
would miss about 1/3rd of pregnant women with 
overt or subclinical hypothyroidism.

Overall, it is evident that prevalence of thyroid 
disorders is more or less common in pregnant 
women. The disorder is primarily hypothyroidism 
and rarely hyperthyroidism. The high prevalence 
of thyroid disorder in Begum’s11 study and even 
higher prevalence in the present study suggest 
that Bangladesh is an endemic zone, and 
pregnant women are at much higher risk of 
developing thyroid disorders. 

CONCLUSION: 

The study concluded that one in every three 
pregnant women may have thyroid disorders, 
primarily subclinical hypothyroidism. Older 
women with personal and family history of thyroid 
disorders, past menstrual irregularity and 
obstetric characteristics like multiparity, history of 
subfertility or abortion had more than 3 times 
higher risk of developing thyroid dysfunction than 
the pregnant women without having these 
features. More than one-quarter of the thyroid 
dysfunction cases did not have any risk factor. 
These patients would have been otherwise 
remained undiagnosed if risk factor-based thyroid 
screening was done. So, screening for thyroid 
disorders in pregnancy should be routinely done.
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Malignancy in Clinically Non-toxic Multinodular Goiter
Mohd. Shahjahan Ali,1 Md. Habibullah Sarkar,2 Syeda Momena Hossain3

ABSTRACT 

Objective: Goiter is a common form of thyroid swelling among population living in areas of iodine deficiency. 
Of the goiters, non-toxic multinodular goiter (MNG) is the most common and benign form of thyroid disease. 
However, studies have shown that long-standing MNGs may harbour malignancy. The present study was, there-
fore, undertaken to ascertain the prevalence of malignancy in clinically diagnosed non-toxic MNGs.

Methods: This cross-sectional study was conducted in the Department of Surgery (all four-units) and ENT 
Department, Rajshahi Medical College Hospital, Rajshahi from July 2007 to June 2008 on 100 patients of 
clinically non-toxic MNG who underwent thyroid surgery. Biopsy materials were taken from the excised nodules 
and were sent for histopathological examination to see what proportion of them harboured malignancy.

Result: The findings of the study showed that 40% of patients were 30-40 years old with mean age of the 
patients being 35.5 ± 10.1 (range: 14-75) years. Majority (87%) of the patients was female. Half of the 
patients with non-toxic MNGs had a history of thyroid swelling for 1-5 years and the rest half for > 5 years with 
median duration of illness being 5.5 years (range: 1-30 years). Of the 100 patients 4% had stridor and 6% 
dyspnoea; dysphagia and cervical lymphadenopathy each was 6%. Nearly 60% of the patients had goiter of 
size 15 sq-cm or below. Sub-total thyroidectomy was the most common operation performed (33%) followed 
by right hemi-thyroidectomy (24%), near total thyroidectomy (20%), left hemi-thyroidectomy (18%) and total 
thyroidectomy (5%). Histopathological examination of resected specimens revealed that 15% of the MNGs had 
malignancy with papillary to follicular carcinoma ratio being 4:1. Histopathological typing showed that 79% was 
simple MNGs, 4% follicular adenoma, 12% papillary carcinoma, 3% follicular carcinoma and 2% chronic 
thyroiditis. Neither age nor sex was found to be associated with presence of malignancies in MNGs (p = 0.865 
and p = 0.647 respectively). The goiter-size was also not associated with presence of malignancies (p = 0.691). 
However, the mean duration of thyroid swelling in patients who had malignancy was much higher (8.5 years) 
than that in patients who did not haveany malignancy (5.7 years) (p = 0.024).

Conclusion: The study concluded that a small proportion of long-standing non-toxic MNGs may turn into malig-
nancy. Therefore, routine operative treatment without confirming that the cases are malignant does not seem 
to be justified.

Key words: Malignancy and non-toxic multinodulargoiter etc.

INTRODUCTION:

Goiter, arising from thyroid gland, is a common 
form of neck swelling among population living in 
areas of iodine deficiency. This condition has 
largely disappeared in many parts of the world as 
a consequence of routine use of iodized salt and 

iodination of fertilizers, animal feeds and 
preservatives.1 A large cross-sectional study in 
Spain reported nontoxic multinodular goiter 
(51.3%) as the most common form of goiter, 
followed by toxic multinodular goiter (23.8%). 
Other causes of goiter were solitary thyroid 
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nodules (9.8%), toxic adenoma (5%), Graves' 
disease (4.3%), Hashimoto's thyroiditis (3.9%), 
simple goiter (1.3%) and thyroiditis (0.5%).2 
Non-toxic or simple goiter may develop as a result 
of stimulation of the thyroid gland by thyroid 
stimulating hormone (TSH), either as a result of 
inappropriate secretion from a micro adenoma in 
the anterior pituitary or in response to a chronically 
low level of circulating thyroid hormone.3

Thyroid nodules can represent benign adednomas, 
cancer, cysts, or inflammation. Nodules with poor 
radio-iodine uptakemay present as benign lesions, 
suspicious for malignancy. Follicular thyroid cancer 
(FTC) is the second most common tumor of the 
thyroid gland and constitutes approximately 15% 
of all thyroid cancers.4 The likelihood of developing 
malignancy increases with duration of multinodular 
goiter as reported by Mathai et al5. They reported 
a mean duration swelling for 9.1 years in case of 
multinodular goiter as opposed to an average of 
5.5 years for those with only nodular goiter. The 
prevalence of carcinoma in MNG has been 
reported to be 5-10%. Therefore, FNAC should be 
done invariably to reach a diagnosis and resection 
for suspicious lesions.6

Follicular thyroid cancer tends to be more common 
in areas of iodine deficiency. As Bangladesh is an 
endemic zone for iodine deficiency goiter, MNG is 
commonly encountered by the physicians. 
Different studies have shown that the incidence of 
malignant changes in MNG is no less. So, high 
index of suspicion bears utmost significance in 
case of MNGs. The outcome of MNG coexisting with 
thyroid malignancy is excellent-if the malignant 
change is detected earlier and is managed 
accordingly. In contrast, the outcome of thyroid 
carcinoma with advanced stage is disappointing. 
So, detection of thyroid cancer in early stage by 
histopathological examination of all resected 
thyroid tissue is the key toreduce mortality. The 
present study was, therefore, an attempt to find 
the prevalence of malignancy in patients with 
non-toxic MNGs who were operated in Rajshahi 
Medical College Hospital for thyroid enlargements 
as well as to see whether the duration of swelling 
had any impact on malignant changes in MNGs.

METHODS:

This hospital-based cross-sectional study was 
carried out in the Departments of General Surgery 
and ENT, Rajshahi Medical College Hospital, 
Rajshahi between July, 2007 to June, 2008. 
Clinically diagnosed patients of non-toxic MNG 
admitted in the above-mentioned departments to 
receive surgical treatment were the study 
population. The patients of any age of either sex 
were included. Clinically suspected cases of 
thyroid malignancy, preoperatively diagnosed 
thyroid malignancy and clinically diagnosed 
solitary thyroid nodules were excluded. A total of 
100 patients were included in the study. Having 
obtained ethical clearance from the Ethical 
Committee and verbal consent from the patients, 
the data collection was commenced. Data 
processing and analysis were done using SPSS 
(statistical package for social sciences), version 
16. The test statistics used to analyze the data 
were descriptive statistics like frequency with 
corresponding percentage, mean and standard 
deviation (SD), while the analytical tests used 
were Chi-square (χ2) and Student's t-Test. The 
level of significance was set at 5% and p-value < 
0.05 was considered significant.

RESULTS:

Age distribution of the patients shows that over 
40% of the patients were between 30-40 years 
old followed by 31% between 40-50 years, 13% 
between 20-30 years, 7% 50 years or above and 
the rest 6% below 20 years of age. The mean age 
was 35.5 ± 10.1 years (range: 14-75 years). 
Majority (87%) of the patients was female with 
male to female ratio being roughly 1:7. Half 
(50.0%) of the patients at presentation had been 
suffering from the non-toxic MNG for 1-5 years 
and the rest half for more than 5 years. The 
median duration of illness was 5.5 years (range: 
1-30 years)(table I). All of the patients exhibited 
neck swelling. Out of 100 patients, 4% had 
stridor, 6% dyspnoea and another 6% had 
dysphagia (Fig 1). Most (60%) of the patients had 
butterfly shaped goiter and 28% had unilateral 
conical goiter. However, a small number of 
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patients (12%) exhibited irregular shaped goiter. 
Nearly 60% of the patients had goiter of size 15 or 
<15 sq-cm and 42% had > 15 sq-cm. Majority 
(94%) of the patients exhibited no cervical 
lymphadenopathy (table IV). Only 6% had 
cervical lymphadenopathy. Study of associated 
co-morbidities shows that 1 had hypertension, 4 
had diabetes and 2 had bronchial asthma (Fig 2).

Sub-total thyroidectomy was performed on 
one-third (33%) of the patients followed by right 
hemithyroidectomy (24%), near total thyroidectomy 
(20%), left hemi thyroidectomy (18%) and total 
thyroidectomy (5%) (Fig 3). Histopathological 
diagnosis revealed that nearly 80% of the patients 
had MNG, 4% follicular adenoma, 12% papillary 
carcinoma, 3% follicular carcinoma and 2% 
chronic thyroiditis. Thus, out of 100 cases 15 (12 
papillary carcinoma and 3 follicular carcinoma) 
were malignant and the rest 85 were benign 
(Table III). Table IV shows that 60% of malignant and 57.6% 

benign cases were 35 or below 35 years of age 
with no significant association being observed 
between age and prevalence of malignancy in 
non-toxic multinodular goiter (p = 0.865). Both 
malignant and benign tumours were identically 
distributed in males and females. Neither sex 
tends to be associated with harboring malignancy 
in non-toxic MNGs (p = 0.647). Patients who 
developed malignancy had significantly higher 
mean duration of illness (8.5 years) than those 
who did not develop malignancy (mean duration 
was 5.7 years) (p = 0.024). Goiter-size was, 
however, not found to be associated with the 
development of malignancy (p = 0.691). 

 

PercentageFrequencyDemographic characteristics

Table I. Distribution of patients by their demographic 
characteristics (n=100)

Age* (years)  
<20 06 6.0
20-30 13 13.0
30-40 43 43.0
40-50 31 31.0
≥50 07 7.0

Sex  
Male 13 13.0
female 87 87.0

Duration of illness** (years)  
≤ 5 50 50.0
> 5 50 50.0

*Mean age = (35.5± 10.1)years; range = (14 – 75) years.
**Median duration of illness= 5.5 years; range= (1 – 30) years.

PercentageFrequencyMorphological 
characteristics of goitre

Table II.  Patients strati�ed by morphological characteristics 
of goitre(n=100)

Goitre shape  

Unilateral conical  28 28.0

Butter�y  60 60.0

Irregular 12 12.0

Goitre size  

≤ 15 sq-cm 58 58.0

>15 sq-cm 42 42.0

Cervical lymphadenopathy  

Yes 6 6.0

No 94 94.0

Fig 1: Demonstrates the clinical presentation of the patients (n = 100)
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DISCUSSION:

The term nontoxic or simple goiter indicates an 
increase in the mass of the thyroid gland resulting 
from excessive replication of benign thyroid 
epithelial cells. In patients with nontoxic goiter, 
thyroid hormone values usually are normal. The 

increase in thyroid size is a slow process evolving 
over many years, starting with a diffuse initial 
enlargement, which frequently becomes 
multinodular with time.7 Multinodular goiter is quite 
often associated with thyroid carcinoma, but the risk 
factors for malignancy are not well known.8

The findings of the present study showed that a 
substantial proportion of patients (40%) was in their 
3rd decades of life. The mean age was 35.5 ± 10.1 
years (range: 14-75 years). Majority (87%) of the 
patients was female. Half of the patients with 
non-toxic MNG had a history of suffering from 1-5 
years and the rest half for >5 years. The median 
duration of illness was 5.5 years. Of the 100 
patients, 4% had stridor, 6% dyspnoea and another 
6% had dysphagia. Nearly 60% of the patients had 
goiter size ≤ 15 sq-cm. Nearly 95% of the patients 
exhibited no cervical lymphadenopathy. Out of 100 
patients, 3 had hypertension, 4 diabetes mellitus 
and 2 bronchial asthma and were operated after 
proper optimization. Subtotal thyroidectomy was 
the most frequently performed operation (33%) 
followed by right hemithyroidectomy (24%), near 
total thyroidectomy (20%), left hemi-thyroidectomy 
(18%) and total thyroidectomy (5%).

Histopathological diagnosis demonstrates that 15% 
of the MNGs had malignancy with papillary to 
follicular carcinoma ratio being 4:1. Rios and 
associates8 found 59 cases of thyroid carcinoma in 
their series of 672 study subjects giving a 
prevalence of thyroid carcinoma in MNGs of 8. 8%. 
The most common histological type was papillary 
carcinoma (7.1 %), followed by follicular carcinoma 
(1%) and others thus favouring the findings of the 
present study. Fioretti and colleagues9 in a 
case-control study in Italy demonstrated a history of 
benign thyroid disease in 18.9% of 399 
histologically confirmed incident thyroid cancers. In 
another retrospective review of 107 patients 
operated on for MNG, 7.5% was found to harbor 
malignancies with papillary carcinoma being the 
most common variety.10 al-Saleh and al-Kattan11 in 
an attempt to study the prevalence of carcinoma in 
MNG in Saudi Arabia showed malignant changes in 
10% of the MNGs after histopathological 
examination. Seventy five percent of the carcinomas 
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Fig 3: Distribution of patients by Co-morbidities

PercentageFrequencyHistopathological
diagnosis

Table III. Distribution of patients by diagnosis (n = 100)

Multinodular goiter  79 79.0

Follicular adenoma  4 4.0

Papillary carcinoma  12 12.0

Follicular carcinoma  3 3.0

Chronic thyroiditis 2 2.0

Diagnosis
Variables

Table IV. Association of demographic and morphologic
features of MNGs with malignancy

Age# (years)   

≤ 35 49(57.6) 9(60.0) 0.865

>35 36(42.4) 6(40.0) 

Sex#   

Male 10(11.8) 3(20.0) 0.647

Female 75(88 .2) 12(80.0) 

Duration of MNGs* (years) 5.7 ± 4.1 8.5 ± 4.2 0.024

Goitre size (sq-cm)   

≤ 15  50(58.8) 8(53.3) 0.691

>15  35(41.2) 7(46.7) 

Benign
(n = 85)

Malignant
(n = 15)

p-value

Figure in the parentheses denoted corresponding percentage.
#Data were analyzed using Chi-square (χ2) Test;
*Data were analysed using Unpaired t-Test and were presented
as mean ± SD.
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seen in MNGs were of the papillary type. The 
investigators also reported that in almost none of 
the cases, it was possible to discover the malignancy 
preoperatively suggesting surgical intervention in all 
nodules/goiters irrespective of being solitary or 
multinodular. However, this recommendation must 
be considered with utmost caution in the light of 
current medical and conservative treatment 
particularly in the context of Bangladesh. A 
retrospective study of 361 thyroid specimens during 
6 and a 1/2-year period demonstrated 8% of MNG 
and 15.2% of the solitary nodules to be associated 
with malignancy. The study also observed that 
malignancy was significantly common in females 
with solitary nodules (SN) than those with 
multinodular goiter (p=0.03) and generally occurred 
at a significantly older age (p < 0.05),12 although in 
the present study neither age nor sex was found to 
be associated with harboring malignancy in 
non-toxic MNGs (p > 0.05). However, Mathai and 
associates5 observed a very low prevalence of 
thyroid carcinoma (4.1%) in MNGs with an almost 
equal ratio of papillary to follicular carcinomas. 
Irshad and associates13 observed an even low 
incidence of thyroid cancer in non-toxic MNG 
patients (2.5%).

As hypothesized long-standing multinodular goiter 
harbors malignancy, it was observed that the mean 
duration of thyroid swelling in patients who 
developed malignancy was significantly higher (8.5 
years) than those who did not develop so (5.7 
years) (p=0.024). Consistent with this finding 
Mathai et al5 also found patients with longer 
duration of MNGs (mean duration 9.1 years) to 
harbour malignancy more frequently, than those 
with shorter duration of MNGs (mean duration of 
swelling 5.5 years) (p < 0.01).

CONCLUSION:

The present study demonstrated a low prevalence of 
carcinoma in non-toxic MNGs. The study also found 
a significantly higher presence of malignancy in 
patients with long standing MNGs than that in 
patients with shorter duration of thyroid swelling. 
The study did not find any association of harboring 
malignancy in MNGs with either age or sex. Nor did 

it find any association of malignancy with size of the 
swelling. As only 1 in 7 of the MNGs in the present 
study exhibited malignant change, mandatory 
operation for the condition is not advocated. Since 
clinical characteristics cannot predict malignancy, 
FNAC is advocated before selecting cases for 
operative treatment.
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Routine VDRL Test in Pregnant Women: How Justi�ed Is It?
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ABSTRACT 

Background & objective: The present study was undertaken to justify the role of routine antenatal screening for 
syphilis using the Venereal Disease Research Laboratory (VDRL) test in Bangladeshi pregnant women.

Methods: The study was carried out in the Department of Gynecology & Obstetrics Inpatient and Outpatient, 
Dhaka Medical College Hospital (DMCH) and selected Private Clinics over a period of 6 months between January 
2016 to June 2016. Pregnant women attending at the above-mentioned places during the study period were the 
study population. A total of 371 women attending at antenatal clinic at OPD or admitted in the Inpatient Depart-
ment of DMCH were consecutively included. The outcome variable was outcome of VDRL test.

Result:  In the present study, the mean age of the pregnant women was 24.3 years. In terms of occupation, 
housewife comprised the main bulk (78.8%). About 64% were multigravida and 60% were primipara. Of the 371 
pregnant women subjected to VDRL test, only 4(1.1%) exhibited reactive. About one-third of the women had 
history of past abortion. Of them two-thirds had experienced abortion once. Of the aborted cases 57% were 
spontaneous and 43% induced. Ten percent of the women gave the history of delivering dead baby. Three-quar-
ters of the dead babies were fresh, 22.2% had skin lesion and only one was macerated. Half of the women had 
history of vaginal discharge, 27.2% itching in vagina and vulva and 17% dysuria. However, very few husbands 
had dysuria, pus discharge through urethra or ulcer in the genital region. About 10% of women gave the history 
opthalmia neonatrum in their children born in the past. History of dysuria was rare (0.8%), but pus discharged 
from urethra of their husbands was 12.1%. HbsAg was found positive in 5(1.3%) cases and pus-cell in urine in 
41(11.1%) cases.

Conclusion: The study concluded that pregnant women with VDRL test positivity in Bangladeshi population are 
low and, as such, the role of routine antenatal screening for syphilis with VDRL test should be re-considered.

Key words: Routine VDRL, Pregnant women etc.
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INTRODUCTION:

Syphilis is a sexually transmitted disease (STD) 
caused by Treponema pallidum. Treponema 
pallidum, an obligatory parasite of man and found 
in lesions of syphilis, is an extremely delicate 
spiral organisms with axial filament having 3-4 
fibrils possessing characteristic motility.1 The 
Venereal Disease Research Laboratory (VDRL) is a 
blood test that is used to determine whether a 
person has an active syphilis. The VDRL test, a 
slide microflocculation test for syphilis, use an 
antigen containing cardiolipin, lecithin, and 
cholesterol.2,3 It is a fast, easy to perform test that 
measures IgM and IgG antibodies to lipoidal 
material released from damaged host cells as well 
as to lipoprotein-like material, and possibly 
cardiolipin released from the Treponemas.4,5 The 
antilipoidal antibodies are antibodies that are not 
only produced as a consequence of syphilis and 
other treponemal diseases, but may also be 
produced in response to non-treponemal diseases 
of an acute and chronic nature in which tissue 
damage occurs.6 Without some other evidence for 
the diagnosis of syphilis, a reactive non-treponemal 
test does not confirm T. pallidum infection. 
Although a positive test usually means that the 
individual has syphilis, the fact that VDRL looks for 
antibodies to a non-syphilis specific protein called 
cardiolipin may lead to false positive result 
(1-2%) as well, which can be caused by many 
conditions including pregnancy, HIV infection, 
tuberculosis and some other bacterial infection.7

The American Academy of Pediatrics and the 
American College of Obstetricians and 
Gynecologists recommend that all pregnant 
women be screened for syphilis with serologic 
testing at the first prenatal visit, after exposure to 
an infected partner and at the time of delivery.8 A 
group of researchers from departments of Clinical 
Microbiology, Christian Medical Collage Hospital, 
Velour, Tamil Nadu, India did an audit on “The 
management of pregnant women with positive 
VDRL tests". Their work shows that only less than 
1% pregnant women were positive for VDRL test. 
Of the sera positive women only one-third have 

had foetal loss.9 The US preventive services task 
force (USPSTF) has done "screening for syphilis 
infection" and strongly recommended that 
clinicians should screen persons at increased risk 
for syphilis infection. As screening may result in 
potential harms (such as clinical evaluation of 
false- positive results, unnecessary anxiety to the 
patient and harms of antibiotic use), the USPSTF 
recommends against routine screening of 
asymptomatic persons who are not at increased 
risk for syphilis infections.10

In Bangladesh, different studies conducted during 
1994 to 2001 on prevalence of sexually 
transmitted infections (STIs) among urban and 
rural female populations. While most of the 
studies were clinic-based, there are few 
community-based studies. The cumulative data 
from all these studies showed that the prevalence 
of N. gonorrhoea and C. trachomatis is 0.2-2.4% 
respectively and the prevalence of syphilis is 
0.7-3%. In pregnant women from urban Dhaka 
(n=281), prevalence of syphilis was 3%. Among 
females of moderate risk groups, the prevalence 
of syphilis was 1.5-3%.10

Syphilis screening and treatment in the antenatal 
care is an effective way to reduce fetal or infant 
mortality and morbidity. Therefore, the practice of 
universal antenatal screening for syphilis has been 
advised. However, its routine use has been 
questioned in many societies, particularly in 
conservative society like Bangladesh, because of 
extremely low prevalence of syphilis.11 The 
present study was designed to generate 
information that may help Obstetricians to decide 
whether routine VDRL test is justified in 
Bangladeshi pregnant woman seeking antenatal 
care. 

METHODS:

This Cross-sectional study was carried out on 
pregnant women in the Department of Gynecology 
& Obstetrics Inpatient and Outpatient, Dhaka 
Medical College Hospital and in the selected 
Private Clinics over a period 6 months between 
January 2016 to June 2016. Having obtained 
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ethical clearance from the Ethical Committee and 
verbal consent from the patients, the data 
collection was commenced. Pregnant women 
irrespective of age, parity and duration of 
pregnancy, having report of VDRL test at any 
registered diagnostic center/clinics carried out 
during this pregnancy and were willing to repeat 
VDRL test if requested were included. However, 
very sick pregnant women admitted in hospital 
ward for treatment of any other conditions or 
unable to show the needed reports on the day of 
interview were excluded. A total of 371 patients 
were selected. The key variables of interest were 
history suggestive of possible STI, history strongly 
suggestive of STI, outcome of VDRL test and 
outcome of baby of VDRL positive mother. Data 
processing and analysis were done using SPSS 
(statistical package for social sciences), version 
16. The test statistics used to analyze the data 
were descriptive statistics. The categorical data 
were presented as frequency and corresponding 
percentages, while the continuous data were 
presented as mean, standard deviation from the 
mean and range. 

RESULTS:

Age distribution shows that 27.8% were < 20 
years, 57.1% were 20-30 years and 25.1% 30 or 
> 30 years with mean age of the patients being 
24.3 years. In terms of occupation, housewife 
comprised the main bulk (78.8%). Over 
one-quarter (27%) was secondary level educated, 
21.8% primary level, 19.4% SSC, 15.4% 
graduate and 9.4% HSC level educated. Muslim 
was predominant (94.6%). Average monthly 
income was Taka 9774 (Table I).

Over half (51.8%) of the husbands were < 30 
years old, 33.7% were 30-40 years and 12.9% 
40-50 years old with mean age of the husbands 
being 31.8 years. They were predominantly 
Muslim (94.1%). Service was the prime 
occupation (45.6%), followed by business 
(32.9%) & labour (7%). Secondary, SSC and HSC 
level educated each comprised 20%. The average 
monthly income was Taka 20432 (Table II).

Percentage Mean±SD
(Range)

FrequencyDemographic
features 

Table I. Distribution of respondents by their demographic
features(n=371)

Age* (years)   
<20 103 27.8 24.3 ± 4.6(17 – 40)
20 – 30 212 57.1 -
≥30 56 15.1 -

Occupation    
Housewife 292 78.8 -
Student  12 3.2 -
Service  12 3.2 -
Others  55 14.8 -

Education   
Illiterate 26 7.0 -
Primary 81 21.8 -
Secondary 100 27.0 -
SSC 72 19.4 -
HSC 35 9.4 -
Graduate 57 15.4 -

Income (Tk.) - - 9774.2 ± 6596.5
Religion   

Muslim 351 94.6 -
Hindu 20 5.4 -

Percentage Mean±SD
(Range)

FrequencyParticulars of
husband

Table II. Distribution of respondents by demographic features 
of their husband (n=371)

Age (years)    (31.8 ± 5.9) (20-60) 
<30 192 51.8 -
30-40 125 33.7 -
40-50 48 12.9 -
≥50 6 1.6 -

Occupation    
Service  169 45.6 -
Business 122 32.9 -
Labour 26 7.0 -
Others 54 14.3 -

Education   
Illiterate 21 5.7 -
Primary 51 13.7 -
Secondary 72 19.4 -
SSC 73 19.7 -
HSC 67 18.1 -
Graduate 87 23.5 -

Income (Tk.) - - 20432.8 ± 1924.9
Religion   

Muslim 349 94.1 -
Hindu 22 5.9 -
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About 64% of the respondents were multigravida 
and 36% primigravida. In terms of parity 59.5% 
were primipara and 40.5% multipara (Table III). 
About one-third (31.5%) of the women had 
history of past abortion. Of them two-thirds 
(67.6%) experienced abortion once, 24.4% twice 
and 7.7% 3 times. Of the aborted cases, 57.1% 
had spontaneous abortion and 42.9% had induced 
abortion. Duration of gestation in 1st abortion was 
about 12 weeks. Thirteen percent developed 
complications. Sixty percent of the 2nd abortion 
was spontaneous with average duration of 
gestation being 10.6 weeks. The data of 3rd 
abortion are illustrated in Table III.

                      

Percentage Mean±SD
(Range)

FrequencyPregnancy pro�le 
& abortion history  

Table III. Distribution of respondents by pregnancy pro�le & 
abortion history (n = 371)

Gravida & parity   

Gravida   

Primigravida 134 36.1 -

Multigravida 237 63.9 -

Parity   

Primipara 221 59.5 -

Multipara 150 40.5 -

Abortion history   

Past abortion 117 31.5 -

How many abortion (n = 117)   

   1 times 79 67.6 -

   2 times 29 24.7 -

   3 times 9 7.7 -

Duration of gestation 1st abortion - - 11.9 ± 6.8

Nature of 1st abortion   

   Spontaneous  64 57.1 -

   Induced 48 42.9 -

Health complication 1st abortion 14 13.2 -

Duration of gestation 2nd  abortion - - 10.6 ± 6.9

Nature 2nd abortion   

   Spontaneous  20 60.6 -

   Induce  13 39.4 -

Health complication 2nd abortion 3 9.1 -

Duration of gestation 3rd  abortion - - 14.8 ± 5.2

Nature 3rd  abortion   

   Spontaneous  4 80.0 -

   Induce  1 20.0 -

Health complication 3rd  abortion 1 20.0 -

PercentageFrequencypast history of
medical signi�cance 

Table VI. Distribution of respondents by their past history of 
medical signi�cance

Past history of medical signi�cance   

   Opthalmia Neonatorum
    in new-born in past 36 9.7 

    History of dysuria of husbands 3 0.8 

    Pus discharged from 
    urethra of husbands 45 12.1 

Laboratory tests �ndings   

HbsAg   

   Negative 366 98.7

   Positive  5 1.3

Urine R/E   

   NAD 330 88.9

   Pus cell 41 11.1

PercentageFrequencyComplications of wife & husband

Table V. Distribution of respondents by complications of wife 
& husband (n = 371*)

Complications of wife  
Vaginal discharge 184 49.6
Itching in vagina/vulva 101 27.2
Dysuria  63 17.0
Any ulcer in the genital region 2 0.5

Complications of husband  
Dysuria  18 4.9
Pus discharge through urethra 14 3.8
Any ulcer in the genital region 8 2.2

* Total will not correspond to 100%, for multiple response

Percentage Mean±SD
(Range)

FrequencyHistory of 
dead baby

Table IV. Distribution of respondents by their history of dead 
baby (n = 371)

Still born  36 9.7 -
Duration of gestation (weeks)   31.3 ± 13.4
Maternal health complication 5 13.9 -
Types (n = 36)   
   Fresh 27 75.0 -
   Skin lesion 8 22.2 -
   Macerated 1 2.8 -
Sex   
   Male 18 50.0 -
   Female 18 50.0 -
Place of delivery   
   Home 12 33.3 -
   Hospital  24 66.7 -
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About 10% of the women gave the history of dead 
baby with average duration of gestation being 
31.3 weeks. Of them 13.9% had maternal 
complications. Three-quarters of the dead babies 
were fresh, 22.2% had skin lesion and only one 
was macerated. Male and females were equal in 
number. Two-thirds (66.7%) of the babies were 
born in hospital and the rest at home (Table IV). 
About half (49.6%) of the women had history of 
vaginal discharge, 27.2% itching in vagina and 
vulva and 17% dysuria. However, very few 
husbands had dysuria (4.9%), pus discharge 
through urethra (3.8%) and any ulcer in the 
genital region (2.2%) (Table V). About 10% of 
women gave the history of opthalmia neonatorum 
in their children born in the past. History of 
dysuria was rare (0.8%), but pus discharged from 
urethra of their husbands was reported in 12.1% 
cases.  HbsAg was found positive in 5(1.3%) 
cases and pus-cell in urine was found in 
41(11.1%) cases. (Table VI). Of the 371 cases 
subjected to VDRL test, only 4(1.1%) exhibited 
reactive. However, the babies of VDRL positive 
mothers did not have any problem (Table VII).

DISCUSSION:

In the present study out of 371 pregnant women 
subjected to VDRL test, only 4(1.1%) exhibited 
weakly reactive. About one-third of these women 
had history of past abortion. Of the aborted cases 
57% were spontaneous and 43% induced. Ten 
percent of the women gave the history of 
delivering dead baby. Three-quarters of the dead 
babies were fresh, 22.2% had skin lesion and only 
one was macerated. Half of the women had 
history of vaginal discharge, 27.2% itching in 
vagina and vulva and 17% dysuria. However, very 
few of their husbands had dysuria, discharge of 
pus through urethra and any ulcer in the genital 
region. About 10% of women gave the history of 

opthalmia neonatorum in their children born in the 
past. History of dysuria was rare (0.8%), but pus 
discharged from urethra of their husbands was 
reported in 12% cases. HbsAg was found positive 
in 5(1.3%) cases and pus-cell in urine was found 
in 41(11.1%) cases.

The values of the VDRL test lies in its low cost and 
ease of titration. Prevalence of syphilis in 
pregnant women in developing countries ranges 
from 3-18%.12,13 The prevalence of VDRL reactive 
in our study is 1.1% which does not mean that the 
prevalence of syphilis is 1.1%. A study performed 
in Amazon region, Brazil on 712 pregnant women 
under field conditions in remote communities 
where fluorescent treponemal antibody absorption 
(FTA-Abs) test was considered as the ‘gold 
standard’ and the VDRL test was done to 
determine the active syphilis cases. Among 
women, 2.2% had syphilis (Positive FTA-Abs) and 
0.8% active syphilis (FTA-Abs and VDRL positive). 
The sensitivity & specificity of the test was 62.5% 
and 99.1% (Final Recommendation Statement: 
Syphilis Infection: Screening, 2014). If we 
consider that the sensitivity of the test is 62%, 
than the prevalence of syphilis is assumed to be 
0.62% which is quite comparable with the 
prevalence of syphilis in a Nigerian study (0.55%)14 
and that in a Maiduguri (Northern Nigeria) study 
(0.05%)13 but significantly less than 10% 
prevalence reported from Oshogbo (Western 
Nigeria).15 In Enugu (South Eastern Nigeria) 
screening values of 3.06%, 1.3% and 0.125% have 
been reported by successive studies16-18 indicating 
that the prevalence of syphilis is decreasing. While 
the VDRL test is useful in screening infectious 
syphilis, it may fail to diagnose the primary 
disease. However, it is still useful and considered 
most sensitive in latent syphilis. 

Most pregnant women with syphilis are 
asymptomatic and the disease can only be 
identified through screening programs. Routine 
prenatal VDRL test can detect syphilis allowing 
timely intervention to prevent adverse pregnancy 
outcomes and neonatal infection with syphilis.19-21 
Transmission occurs more commonly in the last 

PercentageFrequencyVDRL

Table VII. Distribution of respondents by their VDRL test 
�ndings (n=371)

Reactive 4 1.1
Non-reactive 367 98.9
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two trimesters, but the spirochete can cross the 
placenta at any time during pregnancy.22 
Therefore, fetal death and morbidity due to 
congenital syphilis are preventable if the infected 
mother is identified and treated appropriately by 
the middle of the second trimester.

But in a population with extremely low rate of 
syphilis, the value of routine testing with VDRL 
should be reconsidered. Data on syphilis in 
obstetric population in Saudi Arabia is limited, but 
in general it is in line with the notion of low 
prevalence (0.03-0.85%).23-25 Hamdi & associates26 
in another study in Saudi Arabia showed that the 
relative frequencies for syphilis among domestic 
expatriate workers (DEWs) screened for 
pre-employment is 23.8%, more frequent among 
Indonesian and the Philippines nationals. The 
findings obtained from the present study supports 
that the prevalence of syphilis in conservative 
population like ours is extremely low and routine 
investigation for syphilis using VDRL test is of little 
value. It unnecessarily increases burden of the 
cost and anxiety of the women concerned as well 
as her families.  

CONCLUSION:

The study concluded that only one in hundred 
Bangladeshi pregnant women exhibits reactive 
VDRL test. As the sensitivity of the test is low, the 
prevalence of syphilis is even low (less than one 
percent).  Therefore, the role of routine antenatal 
screening for syphilis with VDRL test in 
Bangladeshi population should be re-considered.
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ABSTRACT 

Background & objective: Each year millions of Muslims embark on a religious pilgrimage called the “Hajj” to 
Mecca in Saudi Arabia. The mass migration during the Hajj is unparalleled in scale, and pilgrims face numerous 
health hazards. Performing the tasks of pilgrimage is stressful and laborious and as such requires immense 
mental and physical fitness on the part of the pilgrims. But a substantial proportion of the pilgrims lack it. Besides, 
the hot and dry environment and untold overcrowding predispose them to the risk of many communicable 
diseases. The present study, was therefore, intended to find the pattern of diseases among Bangladeshi Hajj 
pilgrims at Mecca, Saudi Arabia.  

Methods: This descriptive cross-sectional study was carried out on Bangladeshi Hazz pilgrims in Mecca Saudi 
Arabia over a period of 1 month from mid-September to mid-October, 2015. A total of 710 pilgrims (18 or > 18 
years) attending at Bangladeshi Hazz Medical Center (BHMC) in Mecca, Saudi Arabia during the period were 
consecutively included in the study after having voluntary verbal consent obtained from them. Diseases were 
diagnosed mainly on the basis of clinical signs and symptoms with provision of only random and fasting blood 
sugar estimation and ECG. The diagnosed diseases were grouped into major and minor problems or conditions 
and were treated as out-patient basis.

Result: In the present study upper middle-aged (50 – 60 years) and elderly (≥ 60 years) pilgrims together 
formed nearly 73% of the patients with mean age of the patients being 56 years. Males were a bit higher than 
the females with male-female ratio being roughly 11:9. The study demonstrated that the commonest cause of 
out-patient visit was respiratory illness (41.2%) followed by diabetes (17.2%), peptic ulcer disease (PUD) 
(11.7%) and cardiovascular diseases (10.7%)(which included hypertension, new onset ischemia or exacerbation 
of preexisting ischemic heart diseases). A few (3.2%) of the patients presented with diarrhoeal diseases (loose 
motion or dysentery). Other minor ailments were allergy or dermatitis, insomnia, paronychia, anxiety, UTI, 
hemorrhoids, epistaxis, glossitis, oral ulcer, earache, conjunctivitis, worm infestation, spot bleeding etc., 
accounting for 4.8% of the patients.

Conclusion: The study concluded that respiratory illness is the most common health problems among pilgrims 
visiting to Mecca, Saudi Arabia followed by diabetes, PUD and cardio-vascular diseases. The pilgrims should be 
educated in their home country before starting for pilgrimage as how to maintain their health in their new and 
challenging environment and Bangladesh Hazz Mission in Mecca should ensure enough medical support to them.

Key words: Hajj, pilgrims, pilgrimage, disease pattern etc.
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INTRODUCTION:

The Hajj pilgrimage is one of the greatest religious 
gatherings in the world. Every year Hajj brings 
millions of pilgrims of several Nationalities from 
different countries of the world to perform the Hajj 
pilgrimage in Mecca, Saudi Arabia. Hajj being one 
of the five pillars of Islam is mandatory for all 
Muslims who are physically and financially capable 
to make the journey to Mecca once in a lifetime. It 
is a unique public health challenge requiring 
mental, physical and financial fitness of the 
pilgrims for its performance. So, it is the 
obligation of their home countries to provide all 
kinds of health care possible to the pilgrims to 
keep them physically fit, which if ignored, may 
jeopadize their health.

Sudden shifting of the Hajj pilgrims to the new 
environment, characterized by overcrowding and 
the hot climate, make them vulnerable to health 
hazards, particularly to respiratory tract infections 
and allergic manifestations.1,2 Besides, change in 
dietary habit may make them further vulnerable to 
aggravation of risk factors of non-communicable 
diseases (NCDs) or aggravation of preexisting 
NCDs like hypertension, diabetes and ischemic 
heart diseases etc.1,3,4 During the Hajj days, too 
many Hajj pilgrims get medical problems ranging 
from minor flu to major illnesses and some may 
need surgical intervention. Yousaf and his 
colegues5 have recorded the health problems of 
pilgrims seen as outpatients. Of them, the 
commonest diseases were pneumonia, diabetes, 
and ischemic heart disease. Heart diseases, 
whether exacerbations of pre-existing disease or 
the onset of new ones has been reported to 
account for (20%) of all diseases seen during the 
2-week periods of the Hajj.6 The pattern of 
surgical problems alone was studied by Al-Harthi7 
and Elhassanet al8. The commonest surgical 
problems listed were blunt abdominal trauma due 
to traffic accidents, obstructed inguinal hernia, 
and intestinal obstruction. In recent years, there 
has been a change in the pattern of diseases 
among pilgrims (from cholera and meningitis, to 
diabetes, hypertension & ischemic heart disease), 

perhaps due to improved health education and 
hygiene9 as highlighted in Hajj studies for specific 
diseases.9-11

The present study, was therefore, intended to find 
the pattern of diseases among Bangladeshi Hajj 
pilgrims who attended Bangladeshi Hajj Medical 
Center at Mecca, Saudi Arabia.  

METHODS:

This descriptive cross-sectional study was carried 
out Bangladeshi Hazz pilgrims in Mecca Saudi 
Arabia over a period of 1 month from 
mid-September to mid-October, 2015. A total of 
710 pilgrims (18 or > 18 years) attending at 
Bangladeshi Hazz Medical Center (BHMC) in 
Mecca, Saudi Arabia during the period were 
consecutively included in the study after having 
voluntary verbal consent obtained from them. 
Diseases were diagnosed mainly on the basis of 
clinical signs and symptoms with provision of only 
random and fasting blood sugar estimation and 
ECG. The diagnosed diseases were grouped into 1 
major and minor problems or conditions.The 
major problems/conditions included respiratory 
tract infection, diabetes mellitus, peptic ulcer 
disease (PUD), cardiovascular diseases and 
musculoskeletal problems, while the minor 
problems/conditions included loose motion or 
dysentery, constipation, traumatic or accidental 
injury, abscess/cellulitis, headache. Chest pain, 
menorrhagia or dysmenorrhea, allergy or 
dermatitis insomnia, paronychia, anxiety, UTI, 
hemorrhoids, epistaxis, glossitis, oral ulcer, 
earache, conjunctivitis, worm infestation, spot 
bleeding etc.

The treatment was given as out-patient basis with 
a provision of an Observation Ward in the Center. 
The seriously ill patients needing In-patient care 
were referred to Saudi Government’s Specialized 
Hospitals based on their need. Data were first 
recorded on out-patient history-sheet (supplied by 
the Hajj Medical Center) and was then entered 
into statistical software, SPSS (Statistical Package 
for Social Sciences), version 17.0. The test 
statistics used to analyze the data were 
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descriptive statistics. While the categorical data 
were presented with frequency and corresponding 
percentage, the continuous data were presented 
with mean and standard deviation (SD) from the 
mean. 

RESULTS:

Age distribution of the pilgrims shows that 
approximately 38% were elderly (60 or >60 years 
old) followed 35.2% 50–60 years, 20.6% 40–50 
years and 5.6% 30–40 years old, Very few (0.7%) 
pilgrims were young (<30 years old). Male-female 
distribution among the study patients was almost 
same (53% and 47% respectively) (Fig.1).  

 

 

The study of disease pattern among pilgrims 
shows that respiratory tract infection (which, 
among others, included acute respiratory tract 
infection, pneumonia, COPD, bronchial asthma, 
tonsilitis, pharyngitis, laryngitis and simple cough 
& cold) formed the main bulk (41.2%) followed by 
diabetes mellitus (17.2%), peptic ulcer disease 
(11.7%), cardiovascular diseases (10.7%) and 
musculoskeletal problem (arthritis, myalgia, leg 
cramp etc.). The minor problems were loose 

motion or dysentery (3.2%), constipation (2.1%), 
traumatic or accidental injury (1.1%), abscess/ 
cellulitis (0.9%), headache (0.6%). Chest pain, 
menorrhagia/dysmenorrhea, allergy or dermatitis 
each formed 0.7% of the patients. Other minor 
ailments (insomnia, paronychia, anxiety, UTI, 
hemorrhoids, epistaxis, glossitis, oral ulcer, 
earache, conjunctivitis, worm infestation, spot 
bleeding etc.) consisted of 4.8% of the patients 
(Table II). 

DISCUSSION:

In the present study upper middle-aged (50-60 
years) and elderly (≥60 years) together 
comprised nearly 73% of the patients with mean 
age of the patients being 56 years. Males were a 
bit higher than the females with male-female ratio 
being roughly 11:9. The study revealed that the 
most frequent cause of out-patient visit was 
respiratory illness (41.2%). Consistent with the 
finding of the present study, several studies 
showed that respiratory diseases are the most 
common cause of outpatient department visits 
during the Hajj, accounting for 40–60% of 
visits.12–15 However, in the Ear, Nose and Throat 

PercentageFrequencyAge* (years)

Table I. Distribution of respondents by age (n = 710)

< 30 5 0.7

30 – 40 40 5.6

40 – 50 146 20.6

50 – 60 250 35.2

≥60 269 37.9

*Mean age = (55.8 ± 10.8) years; range = (15 – 99) years.

Male
333 (46.9%)

Female
377 (53.1%)

Fig.1: Sex distribution of the respondents (n = 710)

PercentageFrequencyMajor problems/conditions

Table II. Distribution of pilgrims by pattern of diseases/
conditions (n = 710*)

*Total will not correspond to 100% for multiple response.

RTI (Respiratory tract infection) 293 41.2
Diabetes mellitus (DM) 122 17.2
Cardiovascular diseases 
(Hypertension & IHD) 76 10.7
Musculoskeletal problem 
(arthritis, myalgia, leg cramp etc.) 71 10.0
PUD (Peptic ulcer disease) 83 11.7

Minor problems/conditions  

Loose motion or dysentery  23 3.2
Constipation 15 2.1
Traumatic or accidental injury 08 1.1
Abscess/cellulitis 07 0.9
Headache 06 0.8
Chest pain 05 0.7
Menorrhagia/dysmenorrhoea 05 0.7
Allergy/dermatitis 05 0.7
Others 34 4.8
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(ENT) clinic alone, upper respiratory tract 
infections (URTIs), including pharyngitis, viral 
URTI, and tonsillitis, represented 85.2% of the 
total diagnoses.16 Another study showed that 
among the international pilgrims, over 
one-quarter (25.6%) presented with URTI.13 
However, a study on domestic pilgrims showed 
that nearly 40% of them developed URTI.17 In a 
French study, 16.6% of French pilgrims 
experienced fever during their stay in Saudi 
Arabia and over 60% had a cough.18 In a 
Malaysian study of 394 pilgrims, majority (95.2%) 
had respiratory symptoms.19

The present study did not have the scope of 
isolating microorganisms from throat swab or 
cough samples. Several studies evaluated the 
type of pathogens causing respiratory infections 
among pilgrims.20–23 One study confirmed that 
acute respiratory infections were caused by 
influenza virus (IV) or respiratory syncytial virus 
(RSV).20 Influenza A virus (IAV) H3 accounted for 
54% of the virus-positive samples, followed by 
RSV (24%), influenza B virus (IBV) (19%) and 
IAV H1(3%). Some preventive measures (if 
adopted) could reduce the risk of respiratory 
illness, such as practicing social distancing, hand 
hygiene, contact avoidance, and washing the 
throat and mouth with salt water.24,25 However, the 
high prevalence of respiratory symptoms among 
Hajj pilgrims indicates that more preventive 
measures are needed.26 The Saudi Ministry of 
Health recommends the use of face-masks to 
decrease the risk of respiratory infections. Studies 
show an increased rate of infections associated 
with intermittent or non-use of face-masks, 
compared to using facemasks all the time.13,17,27 
The Ministry also recommends administration of 
the seasonal influenza vaccine. Unvaccinated 
pilgrims contracted IV significantly more 
frequently than did vaccinated pilgrims (16.5% 
vs. 9.2%).22

The second most common illness presented at 
Out-patient service of the BHMC in Mecca was 
diabetes (17.2%). Diabetes is one of the risk 
factors for development of URTI. Although we did 

not test the association between presence of 
diabetes among the pilgrims and respiratory tract 
infection, other studies showed a significant 
association of diabetes with longer duration 
ofcough (p = 0.041), longer duration of sore 
throat (p = 0.048), and severe influenza-like 
illness requiring admission to hospital for further 
treatment (p=0.016).28 Diabetes has been 
reported as a leading cause for morbidity and 
mortality during Haj.29 Specific predisposing 
factors for poor diabetes control during Haj 
include travel to an unaccustomed environment 
with sudden changes in dietary behavioir (more 
consumption of saturated fat and less intake of 
vegetables). In addition, there may be lack of 
adequate supply of medication and/or monitoring 
instruments and limited access to specialist 
medical care facilities, or complacency on the part 
of the patients themselves towards self-care may 
contribute to problems with diabetes control. 

Cardiovascular diseases are the most common 
cause of death during the Hajj, accounting for 
66% of all deaths.30 In the present study about 
11% of the patients presented with cardiovascular 
diseases, which included hypertension, new onset 
ischemia or exacerbation of preexisting ischemic 
heart diseases. Pilgrims with pre-existing cardiac 
diseases are at high risk of physical stress that 
leads to ischaemia. Furthermore, studies also 
reported that cardiovascular disease accounted 
for 63.6% of ICU admissions, and was the second 
most common cause for admission to hospital 
(12.3%).31,32 These high rates may have been due 
to the high number of elderly people with chronic 
diseases among the pilgrims.32 Another study 
conducted in the ICU reported that 37.3% of 
cases admitted to ICU were pilgrims who were 
critically ill due to cardiovascular diseases (23.6% 
with myocardial infarction).33 Therefore, pre-Hajj 
functional assessment should be carried out to 
identify patients at a high risk of mortality from 
cardiovascular diseases.34 Another major problem 
PUD was seen in 11.7% of the out-patients in 
BHMC in Mecca. However, the problem of PUD was 
not specifically mentioned in other similar studies 
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available online. Bakhshand colleagues35 
conducted a study in which skin diseases were 
shown to occupy second position (15.7%) next to 
respiratory illness, although in our study its 
presence was negligible (0.7%).

Of the minor problems only 3.2% of the patients 
presented with diarrhoeal diseases (loose motion 
or dysentery) which is more or less comparable 
with a study conducted among French pilgrims 
that reported 4.5% to suffer from diarrhea.36 In 
contrast, Aljasser et al27 reported that 9.3% of 
pilgrims experienced diarrhoeal symptoms during 
the Hajj period. Other minor health problems that 
the Bangladeshi pilgrims in Mecca have already 
been presented in the result section and need not 
to be discussed further.

CONCLUSION:

The study concluded that respiratory illness is the 
most common health problems among pilgrims 
visiting to Mecca, Saudi Arabia. The second and 
third common illnesses are diabetes and 
cardio-vascular problems respectively. Millions of 
pilgrims of several Nationalities from different 
countries of the world gather every year in Mecca. 
Although, this important pilgrimage needs mental, 
physical and financial fitness, for its performance, 
a sizable portion of the pilgrims lack it. It is the 
responsibility of both pilgrims and their home 
countries to ensure their physical fitness. The 
pilgrims should be educated in their home country 
before starting for pilgrimage as how to maintain 
their health in their new and challenging 
environment and Bangladesh Hazz Mission in 
Mecca should ensure enough medical support 
based on the most common diseases that the 
pilgrims usually encounter.  
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