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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.



03

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 (Part-time)
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000
E-mail: mdamin01@yahoo.com, Tel: 88-02-9671141-43
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Research Promotion for Sustainable Health Development 
Md. Nurul Amin1

Research is a prerequisite for any field of scientific 
and social development. So is applicable for Medical 
Science. The central role of health research in 
improving health and stimulating national economic 
growth is now well-established. Health research 
supports and strengthens the health systems, in 
the delivery of better and more rational health care 
to people. It does so by identifying felt-need of the 
people and providing best solutions to them, and 
monitoring how health systems perform and how it 
should perform. It produces new knowledge, 
technologies and improved approaches to public 
health. The World Health Organization (WHO) has, 
time and again, affirmed that all national and 
international health policies should be based on 
valid scientific evidence, the evidence that derives 
from scientific reasoning and logical propositions. 
The application of such knowledge, information and 
technology that emanates from health research has 
enormous potential in promoting health, preventing 
disease, disability and death1

 
Shifting epidemiological trend in disease patterns, 
rapid increase in populations, emerging and 
reemerging health problems, increasing commercial 
interests of private health sectors and ever 
shrinking public health resources all contribute to 
global inequity in health care. It is, therefore, 
extremely important to identify the priorities in 
health sector so that national and international 
development partners can focus on the most 
important health issues and determinants of health. 
For this to happen, our health systems should have 
to be capable enough to provide convincing data 
resulting from research activities to justify 
allocation of the scarce resources1.

Health research is no luxury. The unprecedented 
health gains in the last century are undoubtedly the 
fruits of research. Conception prevails that health 
research should be conducted only by countries 
with resources to spare. When India gained 
independence, the country faced the problem of 
how to allocate its scarce resources to areas of most 
need. Pandit JawaharLal Nehru, in this context, 
made the following statement: “We cannot afford 
not to do research”. The participation and 
contribution of developing countries in scientific 
research has been well-expressed by Pakistani 
Nobel Laureate Abdul Salam, as follows: “Science 
and Technology are shared heritage of all mankind; 
East and West, South and North have equally 
participated in their creation in the past, as we 
hope, they will in the future-the joint endevour in 
science is becoming one of the unifying forces 
among the diverse people of the globe2.

In recent years, the United Nations are trying 
consistently to make the world a better place for 
people to live including the destitute and the rich. In 
pursuance of this, the United Nations had put 
various polices in place aiming at achieving the set 
goals. In the documentations of several world 
renowned investigators3,4 and the UNDP5, it was 
recorded that owing to the ravaging challenges 
faced by a lot of people across the globe, ranging 
from rampant epileptic lifestyle of the people to 
poverty, gender segregation and dichotomy, 
ecosystem depletion, and the likes, all development 
efforts are nipped in the bud. This led to the 
conglomeration of leaders from 189 countries in a 
meeting that held in the UN headquarters in New 
York in September 2000. The resolution of the 
meeting birthed the popularly known MDG 

Author’s information:
1Dr. Md. Nurul Amin, Assistant Professor, Department of Community Medicine, Rajshahi Medical College, Rajshahi & Executive 
Editor, Ibrahim  Cardiac Medical Journal, Ibrahim Cardiac Hospital & Research Institute, Shahbag, Dhaka. 

Correspondence : Dr. Md. Nurul Amin, Mobile: 01753178452, e-mail: mdamin01@yahoo.com
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(Millennium Development Goals).6 This was meant 
to address the development bottlenecks round the 
various nations of the world. Upon the review of the 
MDGs made by the United Nation in 2015, several 
shortcomings were discovered pertaining to the 
effectiveness of the MDGs. This review eventually 
birthed the currently known SDGs (Sustainable 
Development Goals). Although the millennium 
goals that were way back established had some 
level of achievement, but not withstanding. The 
sustainable development goals were initiated to 
improve on the deficiencies of Millennium goals 
implemented thus far, covering 17 core necessities 
for living that spans through quality research to 
environmental sustainability.7

Since the launching of sustainable development 
goals of the United Nations, it targeted towards 
making the world a very conducive and suitable 
place for humanity to stay in. This means that the 
seventeen (17) SDGs were born out of a passion to 
solve the generic problems of humanity. Hence, the 
role of research becomes extremely germane to 
positively catalyzing the processes and procedure 
required to attain the reality of it. The SDGs talks 
about the level of poverty, the standard of living the 
people, the ecosystem all have immense impact on 
health of the people. All of these are the make ups 
of the human survival mission. So, the role of 
research in the attainment of the SDGs should be 
the primary focus.8 As health development is one of 
the 17 goals of SDGs, health professionals cannot 
keep themselves away from research to make 
sustainable health development.  

Considered in above context, all health professionals 
should have some know-how about research, or 
should have at least a level of research knowledge 
that will help them understand the published 
researches/studies. Even if they wish to spend their 
professional lives dealing with patients or health 
administration, a scientific approach is essential. As 
the practice of medicine is advancing rapidly, the 
need for critical evaluation of new developments is 
a must. The medical past is littered with examples 
of possible major advances eventually being shown 
to be of no value, or even to be harmful. Research 
helps to develop a scientific critical attitude in the 

evaluation of what is right and what is wrong1. 
Health policy-makers, particularly in developing 
countries may not appreciate the contribution, 
which research can make. There is still a division 
between the domain of research and domain of 
policy-making. The stereo type of the researchers 
in their ‘ivory tower’ still persists. In fact, health 
managers and policy-makers may be doing 
research without knowing it.

Thus, it appears that research paves the way of 
development. Accordingly, our Tertiary Medical 
Institutes should have been equipped with research 
‘know-how’ and ‘expertise’. But unfortunately, there 
are dearth shortages of either of the two. None of 
the Government Postgraduate Medical Institutes 
have any Research Cells or Departments. The 
National Institute of Preventive & Social Medicine, 
the only Government Postgraduate Institute in the 
preventive sector, had its glorious past in making 
public health experts and researchers. But recently 
the institute has lost its name and fame. A number 
of postgraduate institutes in the Private Sector are 
currently offering Masters in Public Health, but only 
few of them making quality researchers to 
contribute to the health sector.  

A large number of postgraduate students are 
enrolled every year in different postgraduate 
medical institutes of the country for higher 
education and as a part of the course curriculum 
they have to undertake a study which requires 
research ‘know-how’. Given the above situation 
prevailing in the Tertiary Medical Institutes, it is 
quite unusual to expect that they will conduct 
research independently. They need training on 
different aspects of research methodology, like 
protocol writing, data analysis, statistical 
interpretation of data, report writing and so on. But 
there are limited scopes of learning on these topics 
in their respective institutes. Besides these, many 
beginners and young researchers seek formal 
training on ‘Research Methodology’ so that they can 
conduct study of their own.

In the context of the problem stated and scope 
prevailing, Planning and Research Department of 
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DGHS, Dhaka could launch a formal Training Course 
on ‘Research Methodology.’ As a pilot testing 
‘Promoting Research in Health, Population & 
Nutrition Sector for its Sustainable Development’ 
could be started first in some Postgraduate 
Institutes and Medical Colleges and based on the 
success of this project, the programme could be 
gradually phased out in other Postgraduate 
Institutes and Medical Colleges. The project is 
expected to produce researchers and public health 
experts who could contribute to health development 
of the country, which in turn, would help people of 
our country to lead a socially and economically 
productive life. 
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Long-Term Survival Outcomes after Coronary Artery Revascularization 
Surgery of Bangladeshi Population: A Single Centre Study
Rezaul Karim,1 Masoom Siraj,2 Md. Nurul Amin,3 Mohammad Abdur Rashid,4 Hemanta I. Gomes,5 
Naziat Shahrin Amin,6 F. Aaysha Cader,7 Jamal Uddin8

ABSTRACT
Background & objective : Coronary artery bypass graft (CABG) surgery has given symptomatic and structural release of 
coronary atherosclerotic heart disease. CABG has been performed frequently for more than 30 years in Bangladesh. But 
there are no nationwide studies on the rate of survival in Bangladesh. The present study was undertaken to find the post 
CABG surgery survival outcomes and association between risk factors and survival over long time span.

Methods: We studied 650 consecutive patients’ post-operative clinical data retrospectively and survival outcome data were 
collected prospectively who had CABG surgery from 2010 to 2015 in Ibrahim Cardiac Hospital & Research Institute. Of the 
650 patients, 84(12.9%) died after a median follow up of 4.9 years. Demographic, clinical, operative and postoperative 
characteristics were then compared between survived and died patients to find the factors associated with survival.    

Result:  Analysis revealed that younger patients were more likely to survive [RR = 1.1(95% CI = 1.0-1.2)] longer than 
those who have had their CABG at or > 55 years (p = 0.001). Males generally had a higher likelihood of survival [RR = 
1.1(RR = 1.1(95% CI = 0.9-1.2)] than their female counterparts (p = 0.038). Non-diabetics tend to have a better survival 
[RR = 2.3(95% CI = 1.3-3.9)] than diabetics (p = 0.001). Non-smokers also have a higher chance of longer survival [RR 
= 1.5(95% CI = 0.9-2.2)] than the smokers. CABG patients without CKD enjoyed longer survival [RR = 1.4(95% CI = 
0.9-2.2)] than CABG patients with CKD (p = 0.006). None of the operative and postoperative factors but hospital stay was 
associated with longer survival. The survived patients had a shorter mean hospital stay than the patients who died (p = 
0.001). Analyses of the causes of death revealed heart disease to be the predominant cause (38%) followed by stroke 
(12%), CKD (8%) and other causes like cancer, liver disease etc. (42%).

Conclusion: Younger, male, non-smoker, non-diabetic patients may enjoy long-term survival following CABG surgery.  
Prediction of long-term survival can be used to determine the most appropriate post-discharge care strategies. This would 
undoubtedly help both patients and doctors to implement behavioral and therapeutic modifications to optimize benefit from 
surgery.   

Key words: Coronary Artery Bypass Grafting (CABG), postoperative survival, factors influencing survival etc.
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INTRODUCTION: 

Coronary artery disease (CAD) is presently the 

leading cause of death worldwide.1 There has 

been huge improvement in the management 

strategies of heart disease in Bangladesh both in 

terms of pharmacological therapy and 

revascularization by either percutaneous coronary 

intervention or Coronary Artery Bypass Graft 

(CABG) surgery. But Bangladesh is still lagging 

behind in terms of secondary prevention by 

cardiac rehabilitation.2 CABG surgery was 

introduced nearly five decades ago and it has 

become clear that this operation relieves angina 

pectoris and improves quality of life and prolongs 

survival after CABG surgery.3-6 The prediction of 

30-day or in-hospital mortality is popularly used 

to evaluate operative risk in cardiac surgery.7–10 

However; this short-term mortality does not 

provide adequate information to guide long-term 

post-surgery patient management.11 30-day 

mortality rates have declined over the last few 

decades due to advancements in surgical 

technologies and peri- and post-operative care. 

Improvement of long-term survival following 

cardiac surgery has now become a more concern 

to incorporate the management strategies for 

patients following CABG surgery.12,13 Prediction of 

long-term survival can be used to determine the 

most appropriate post-discharge care strategies. 

This would, beyond doubt, help both patient and 

their doctor community to implement behavioral 

and therapeutic modifications to optimize benefit 

from surgery.12  

In 2017, the total number of cardiac operations 

done in Bangladesh by 25 hospitals was 11,674 as 

reported by Bangladesh Society of Cardiothoracic 

Anesthesiologist.14,15 Among them Ibrahim Cardiac 

Hospital & Research Institute (ICHRI) is a center 

of excellence in cardiac care in Bangladesh, where 

828 cardiac operations were done during the 

period.16 In-hospital morbidity and mortality of 

patients undergoing cardiac surgery have 

gradually fallen.17 Short and mid-term survival 

and quality of life of patients after discharge from 

the hospital have also improved.18-22 But long- 

term outcome data following CABG surgery is 

grossly lacking. Although mortality represents a 

hard end-point after surgery that is useful to 

benchmark the quality of operative surgery the 

patients desire a good long-term quality of life 

from their operation rather than simply a short- 

term survival. In addition, as patients are 

increasingly offered the choice of CABG, it is of 

utmost importance that the surgical community 

will offer their patients accurate data on both 

long-term survival and also the likely long-term 

quality of life from the surgery.23

The effective improvement in functional capacity 

following CABG leads to a better quality of life 

(QoL). Return to work (RW) is recently described as 

a main indicator of restored life functioning and 

state of well-being in patients who undergo 

CABG,24,25 though, the return to work rate after 

CABG is influenced by a wide variety of cultural, 

social & economic conditions.26,27 The postoperative 

re-admission rate is also one potential indicator of 

the long-term outcome of CABG. Most of the 

studies focused on the rate of early re-admission as 

a measure of the quality of medical care at the 

primary (index) hospitalization for CABG.28-31 As yet 

there have been no reports on readmission rates in 

a long-term perspective. Long-term morbidity, 

hospital readmission, return to work and activities 

of daily livings (ADLs) after CABG have not been 

studied as there are difficulties in obtaining reliable 

data. Survival benefits have been demonstrated 

after CABG in certain groups of patients.32 

However, there are limited data available globally 

and in Bangladesh there is no data at all to help 

clinicians identify which patients are likely to have 

an improvement in their overall long-term 

outcomes following coronary revascularization 

surgery. So, the present study was intended to 

provide comprehensive data on the long-term 

survival rate, hospital readmission, return to work 

and state of well-being by ADLs in Bangladesh as 

well as to explore the association between risk 

factors and postoperative survival outcomes.
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METHODS:

Using Cardiac Surgery Department Register Book 

isolated post CABG patients were identified, who 

were discharged between January 1, 2010 and 

December 31, 2015 from Ibrahim Cardiac Hospital 

& Research Institute (CHRI). However, patients 

who underwent emergency CABG surgery, CABG 

with valve or any great artery surgery with 

implanted ventricular assisted device were 

excluded. Data were collected on baseline 

demographics (age at operation, sex), 

anthropometric variables (weight and height) and 

preoperative risk factors (hypertension, 

hypercholesterolemia, diabetes, CKD, COPD, 

stroke, smoking status and renal dysfunction 

etc.), peroperative data (On or Off-pump CABG, 

number of grafts needed and cross-clamp time 

etc.) and also on post-operative clinical and 

surgical procedure including ICU and hospital 

stay. From patients their relatives’ mobile 

numbers were collected and were contacted. A 

total of 1055 mobile calls were made; of them 650 

responded and agreed to participate in the study 

by answering our structured questions. Then data 

on survival outcome were collected prospectively 

by telephone call. The primary outcome variable 

was post-CABG survival and secondary outcomes 

were hospital readmission, return to work and 

state of well-being assessed by ADLs.

Data were analyzed using the statistical analysis 

software SPSS, version 19.0 (IBM Corp, Armonk, 

NY). The test statistics used to analyze the data 

were descriptive statistics, Chi-square (χ2) Test 

and Unpaired t-Test. While categorical data were 

compared between groups using Chi-square (χ2) 

Test, continuous data were compared between 

groups using Student’s t-Test. The level of 

significance was set at 5% and p-value < 0.05 

was considered statistically significant.

RESULTS: 

Baseline characteristics of the 650 patients are 

illustrated in Table-I. The mean age of the study 

patients was 56 ± 8 years. A male preponderance 

(88%) was observed in the series with male to 

female ratio roughly being 9:1. The mean Body 

Mass Index (BMI) was 25 ± 3.07 kg/m2. The study 

subjects were generally hypertensive (79%), 

followed by diabetic (67%), dyslipidemic and 

smoker (39%). Over 40% had family history 

ischemic heart disease (Table I). Majority (95%) 

of the cases was operated on On-pump. The 

number of grafts needed was on an average 3 ± 1. 

The average cross-clamp time was 47 ± 20 

minutes, while the average ICU stay and hospital 

stay were 3±1.6 and 9±1.8 days respectively 

(Table II). Nearly 90% of the patients attended 

postoperative physiotherapy training class 

following operation, 5% did not receive the 

training and 6% could hardly remember whether 

they received it (Table III). Evaluation of patients 

after a median follow up period of 4.9 years from 

the day of discharge demonstrates that majority 

(87.1%) remain survived. Over 60% of the 

patients returned to work and 15% required 

re-hospitalization. Overall 98% were involved in 

activities of daily living (Table IV).   

Factors associated with survival:

Younger patients (patients who underwent CABG 

before 55 years) were more likely to survive [RR 

= 1.1(95% CI = 1.0 – 1.2)] longer than those who 

have had their CABG at or > 55 years (p = 0.001). 

Males generally had a higher likelihood of survival 

[RR = 1.1(RR = 1.1(95% CI = 0.9 – 1.2)] than their 

female counterparts (p = 0.038). Non-diabetics 

tend to have a better survival [RR = 2.3(95% CI 

= 1.3-3.9)] than diabetics (p = 0.001). Non-smokers 

also have a higher chance of longer survival [RR = 

1.5(95% CI = 0.9 – 2.2)] than the smokers. CABG 

patients without CKD enjoyed longer survival [RR 

= 1.4(95% CI = 0.9 – 2.2)] than CABG patients 

with CKD (p = 0.006) (Table V). None of the 

operative and postoperative factors but hospital 

stay was associated with longer survival. The 

survived patients had a shorter mean hospital stay 

than the patients who died (p = 0.001) (Table VI). 

Mortality data analyses revealed that mortality 

rates were 2.1% at 1 year, 3.27% at 2 years, 
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8.04% at 3 years, 14.14% at 4 years, 16.84% at 

5 years and 19.71% at 6 years (Fig-1). Analyses 

of the causes of death revealed heart disease to 

be the predominant cause (38%) followed by 

stroke (12%), CKD (8%) and other causes like 

cancer, liver disease etc. (42%) (Fig- 2).

Frequency (%)Per- and post-operative 
(in-hospital) status Mean ± SD

Table II. Per- and post-operative (in-hospital) status (n=650)

Operative procedure  

     On-pump  617(95.0) --

     O�-pump  33(5.0) --

Number of grafts needed    -- 3 ± 1

     Cross-clamp time (min)    -- 47 ± 20

     ICU stay (days)  -- 3 ± 1.6

Total Hospital Stay (days)     -- 9 ±1.8

Frequency (%)Follow-up long term outcome

Table IV. Distribution of patients by long-term outcome* (n=650)

Survival rate 566(87.1)

Return to work 397(61.0)

Re-hospitalization rate 95(15.0)

ADLs 637(98.0)

* Multiple response

Physiotherapy training Frequency (%)

Table III. Distribution of patients by long-term outcome 
(n=650)

Received 578(88.9)

Not received 35(5.4)

Don’t know 37(5.7)

Outcome
Risk factors*

Table V. Association between characteristics of the patients 
& survival 

Age (years)    

   < 55 247(92.5) 20(7.5) 0.001 1.1(1.0-1.2)

   ≥ 55 319(83.3) 64(16.7)  

Sex    

   Male 503(88.1) 68(11.9) 0.038 1.1(0.9-1.2)

   Female   63(79.7) 16(20.3)  

Diabetes     

   Yes  365(84.1) 69(15.9) 0.001 2.3(1.3-3.9)

   No  201(93.1) 15(6.9)  

Hypertension    

   Yes  446(86.4) 70(13.6) 0.338 Not computed

   No  120(89.6) 14(10.4)  

Smoking    

   Yes 213(83.9) 41(16.9) 0.050 1.5(0.9-2.2)

   No 353(89.1) 43(10.9)  

DL    

   Present 339(87.4) 49(12.6) 0.786 Not computed

   Absent 227(86.6) 35(13.4)  

CKD    

   Present 9(60.0) 6(40.0) 0.006 1.4(0.9-2.2)

   Absent 557(87.7) 78(12.3)  

Family history of IHD    

   Present 243(88.4) 32(11.6) 0.402 Not computed

   Absent 323(86.1) 52(13.9)  

Survived
(n = 566)

Died
(n = 84)

p-value Relative Risk
(95% CI of RR)

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

Frequency (%)Baseline 
characteristics Mean ± SD

Table I. Demographics characteristics, risk factors, peri and 
post-operative data (n=650)

Age (years) -- 56±8

Sex  

     Male 571(88.0) --

     Female 79(12.0) --

Occupation  

     Previously involved with work 468(72.0) --

     Retired 163(25.0) --

     BMI -- 25±3.07

Risk factors:  

     DM 434(67.0) --

     HTN 516(79.0) --

     DL 388(60.0) --

     CKD 15(2.3.0) --

     COPD 4(1.0) --

Smoking status:  

     Ex-smoker 254(39.0) --

     Non-smoker 396(61.0) --

Family history CAD 275(42.0) --
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Fig. 2: Distribution of died patients by their causes 

of long-term mortality 

DISCUSSION:

In the present study, the subjects who have had 

CABG surgery at ages 55 or > 55 years had higher 

long-term mortality. Dramatic impact of age on 

survival was evident in age-cohorts of patients 

undergoing surgical and percutaneous 

revascularization.33 Studies also revealed older 

patients with higher all-cause mortality and other 

post-operative outcomes compared to younger 

patients.34,35 An understanding of the efficacy of 

CABG in patients of different ages is, therefore, 

needed to help inform clinical decision making.36

Women have a worse long-term outcome after 

CABG than men which is consistent with the 

previous studies.37 One reason may be that 

women in the present study were older than men 

(on an average > 1 year older) at time of surgery. 

Women more often require urgent surgery and 

have a smaller body surface area and luminal 

diameter of the coronary artery than men, which 

may lead to more challenging surgery, and could 

possibly explain our findings.38,39

However, impact of age associated mortality 

correlates on survival varies considerably. One 

would expect that the effect of age on mortality 

might be partially accounted for by other risk 

factors associated with the aging process, such as 

higher prevalence of diabetes mellitus, systemic 

hypertension and CKD. In the present study, 

diabetic patients carried significantly higher risk of 

long-term mortality than the non-diabetics. 

Similarly, previous studies showed diabetes 

mellitus to be independently associated with 

increased mortality among patients with ischemic 

cardiomyopathy and as an independent predictor 

of 5-year mortality and of lower 5-year cardiac- 

related event-free survival.40,41 Smokers and CKD 

patients were also less likely to enjoylong-term 

survival as evident in the present study. 

The prognosis of patients with ischemic heart 

disease has improved over the past 3 decades.42 

This improvement in survival occurred despite a 

concomitant increase in comorbidity in CABG 

patients over the past 30 years.43 Possible 

explanations include improved surgical 

techniques, as well as wider use of post CABG 

medical treatments, such as statins and 

OutcomeOperative &
postoperative factors*

 Table VI. Association between characteristics of the patients & survival 

Pumping status   
     On-pump 539(87.4) 78(12.6) 0.355
     O�-pump 27(81.8) 6(18.2) 
Number of grafts   
     < 4 319(85.9) 64(14.1) 0.185
     ≥ 4 175(89.7) 20(10.3) 
Cross-clamp time (minutes) 47.1 ± 20.4 49.5 ± 22.9 0.312
ICU stay (days)  2.9 ± 1.4 3.1 ± 2.2 0.533
Total hospital stay (days) 8.5 ± 1.8 9.4 ± 2.2 0.001

Survived
(n = 566)

Died
(n = 84)

p-value

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

Heart Disease 
38%

CKD 8%

Others (Cancer, Lever
Disease, Multi organ 
failure etc.) 42%

Brain Stroke
12%

Figure-1: Post CABG mortality rate by year
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aspirin.44,45 Areas of future investigation include 

assessment of CABG-related morbidity, quality of 

life, and functional status.

LIMITATIONS

The 8-year time period that the patients in this 

study were recruited may introduce a time factor 

error. This is a common confounding factor of any 

large study over a prolonged period of time. LVEF 

was not found in discharge summary. 

CONCLUSION:

Younger, male, non-smoker, non-diabetic patients 

may enjoy long-term survival following CABG 

surgery.  Long-term survival outcome evaluation 

following CABG surgery have made cardiac 

surgeons motivated to refine their coronary 

revascularization techniques in order to maximize 

clinical effectiveness, limit costs and reduce 

invasiveness. Prediction of long-term survival can 

go a long way to determine the most appropriate 

post-discharge care strategies. This would 

essentially help patients and their doctors to 

implement behavioral & therapeutic modifications 

to optimize benefit from surgery.
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INTRODUCTION:
The Tetralogy of Fallot is a common congenital 
anomaly causing cardiac morbidity and mortality 
in pediatric population. It was first described by 
Louis Arthur Etienne Fallot in 1888 as “La Maladie 
Bleue”.1 It is a clinical condition formed by a group 
of anatomical malformations of heart and its great 
vessels with fundamental features consisting of 
ventricular septal defect, biventricular connection 

of the aortic root, overriding of the muscular 
ventricular septum, obstruction to the right 
ventricular outflow tract, and right ventricular 
hypertrophy.2 The incidence of these malformations 
occur in 3 of every 10,000 live births, and 
accounts for 7-11% of all congenital heart 
diseases (CHDs).3,4 Common associations of 
Fallot's Tetralogy are pulmonary artery atresia 
(varying from mild hypoplasia to complete 
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absence of the main pulmonary artery or the 
non-confluence of its branches), right-sided aortic 
arch (25%), atrial septal defect (ASD) (10%) (so 
called Pentalogy of Fallot) and coronary artery 
abnormalities (10%). Other less common 
associations include persistent left superior vena 
cava (SVC) and aberrant right subclavian artery. 
Rarely, tracheoesophageal fistula, rib anomalies, 
and scoliosis may be encountered.5,6,7 The 
manifestations and management of the disease 
are dependent on the severity of each component 
as well as age of the patients at which corrections 
are made. Presently, surgical correction is 
performed by closure of the VSD and relief of right 
ventricular outflow obstruction when patients are 
young.7,8,9 So, in order to plan an effective 
management of the disease, the surgeon needs 
the best perception of the malformation.

Congenital heart disease can be diagnosed by 
different imaging modalities. Echocardiography 
with Doppler performs well in defining intracardiac 
anomalies and estimating hemodynamics. 
However, it is limited by a small field of view, a 
variable acoustic window, inability to penetrate air 
and bone, difficulty in well-delineating extracardiac 
vascular structures.10 Cardiac angiography, 
although an invasive modality, it illustrates 
significant hemodynamic data and invariably 
demonstrates the accessible vascular anatomy. 
However, its ability to diagnose venous 
connections and arterial anatomy distal to 
high-grade stenosis or atresia is limited. It also 
uses high doses of ionizing radiation and is limited 
by the risks attributed to iodinated contrast 
material.10 Magnetic resonance (MR) imaging and 
MDCT are valuable noninvasive options. They are 
useful in demonstrating the complex 
cardiovascular morphology of Fallot's Tetralogy, 
especially the extracardiac associations as well as 
the pulmonary artery anatomy & aortopulmonary 
collateral vessels.10 The development of 
64-section MDCT, with its high scanning speed, 
superior spatial resolution, and improved 
capabilities for concurrent assessment of 
cardiovascular structures & lung parenchyma, has 
demonstrated its improved application for 

evaluation of patients with CHD even in small 
infants.11 When combined with electrocardiographic 
(ECG) gating, CT images perfectly define the 
moving cardiac and extracardiac structures and 
permits evaluation of associated coronary artery 
anomalies.12,13 Multiplanar reformation is easily 
obtainable with the new advanced software thus 
reducing the prior disadvantage of CT image 
acquisition being solely in the transaxial plane.10

The purpose of this study was to demonstrate the 
role of MDCT in defining the extracardiac vascular 
abnormalities including the pulmonary arterial 
tree, MAPCAs, and patent ductus arteriosus 
(PDA), and also the detection of the common and 
uncommon findings in Fallot Tetralogy cases for 
proper pre-surgical evaluation.

METHODS:
Having obtained an ethical clearance from the 
Ibrahim Cardiac Hospital & Research Institute, we 
retrospectively reviewed all multidetector CT 
images acquired to evaluate suspected cases of 
Tetralogy of Fallot referred by the physicians of 
the same or different Institutes/Hospitals between 
July 2017 and July 2018. This comprised of a total 
of 35 cases who were examined by MDCT. Of them 
3 cases were excluded from the study, as they 
were not diagnosed as Tetralogy of Fallot by MDCT 
imaging and the preliminary clinical diagnosis was 
proven to be wrong. The patient population 
consisted of 23 males and 9 female patients with 
a mean age of 6 ± 4 (range: 1-14) years. CT 
scans were obtained with a 128 slice-MDCT 
scanner (GE Revolution EVO). The patients were 
divided into four main groups: those with classic 
Tetralogy of Fallot with no associations, those with 
common associations, those with uncommon 
associations and those with a combination of 
common and uncommon associations.

MDCT Imaging protocol:
Data acquisition was performed in a craniocaudal 
direction from the level of the thoracic inlet down 
to the diaphragm. The scanning parameters 
include 64–0.6 mm detector collimation, 64–0.6 
mm section collimation with a z-flying focal point, 
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330 ms gantry rotation time, 0.9 pitch and 120 
kVp tube potential. Contrast enhancement was 
achieved by non-ionic contrast agent (Iohexol 350 
[Omnipaque], Cork, Ireland) calculated according 
to the patient weight, with a maximum dose of 2 
ml/kg, injected at 1.2-2 ml/s, pressure 80-100 
through an 22-gauge canula into peripheral vein. 
The initiation of scanning was triggered by 
locating the ascending aorta with a density of 100 
H. Images are restored with the least moving 
objects and then moved for storage to a 
workstation (ADW GE Health Care).

Image analysis:
The axial image examination was the most 
important step in image analysis, with the vessels 
being carefully traced even if it was so fragile. 
Multiplanar reformations were used in the analysis 
as a confirmatory method. The data set was then 
selected as representing the optimum setting of 
the reconstruction window with the least motion 
objects. The selected images were displayed using 
two techniques of visualization, multiplanar 
reformation and 3D reconstruction made by volume. 
To obtain accurate measurements, multiplanar 
reformation was individually adjusted to the long 
axis of the structure of interest. Volume rendering 
was the longest post-processing procedure, but it 
helped to envision complex anatomy in 3D. 
Imaging data analyses were carried out by one 
researcher with six years of experience in MDCT 
imaging in congenital heart disease, supervised 
by a second investigator with ten years of MDCT 
imaging experience. The two investigators were 
unaware of the research study being contemplated.
 
Calculations:
Measurements were taken from the infundibulum, 
pulmonary arteries, the total transverse diameter 
of the main pulmonary spine, the right main and 
left main pulmonary arteries in the axial images in 
their widest form. The diameters of the 
descending aorta were determined on axial 
images at the level of the diaphragm crus. For 
patients with proof of pulmonary hypoplasia, the 
CT McGoon ratio was determined using the 
following formula14:X = LPA + RPA/DAo where, X 

stands for McGoon ratio, LPA = left pulmonary 
artery, RPA = right pulmonary artery and DAo = 
descending aorta at the level of the diaphragmatic 
crus. The cut-off value of the McGoon ratio is 1.7, 
below which a rather small caliber central 
pulmonary artery indicates that may warrant 
faster surgical shunts. In the study, the diameters 
of major aortopulmonary collateral (MAPCAs) and 
patent ductus arteriosus (PDA) were also 
calculated.

Statistical analysis:
Data were analyzed using SPSS (Statistical 
Package for Social Sciences). Descriptive statistics 
were used to analyze the data. Results were 
expressed as frequency with corresponding 
percentage for categorical data and as medean 
and standard deviation from the mean for 
continuous data.

RESULTS:
The median age of the patients was 6 years with 
youngest and the oldest patients being 1 and 14 
years respectively. Approximately 72% of the 
patients were male with male to female ratio 
being roughly 7:3 (Table I). Majority (93.6%) of 
the patients had levocardia (Table II). Of the total 
patients, 31(96.9%) had situs solitus and only 
1(3.1%) patient had situs inversus. None of the 
patients had either atrio-ventricular or 
arterio-ventricular discordance. Thirty (93.8%) 
patients had ventricular septal defect (VSD). 
Approximately 85% of the patients had right 
ventricular outflow tract obstruction leading to 
ventricular hypertrophy (75%). All patients had 
overriding of aorta. Over 60% of the patients had 
50% and 28% > 50% overriding of aorta (Table 
III). Thirty one (96.9%) patients had main 
pulmonary artery (MPA) stenosis and 3.1% 
patients had main pulmonary artery (MPA) 
atresia. While MPA stenosis was detected in 
96.9% of the cases, RPA and LPA stenoses were 
found in 50 and 59.4% of the cases respectively. 
MPA, RPA and LPA were confluent in almost all 
cases (96.9%). Angle between MPA and LPA were 
acute (53.1%) and obtuse (46.9%). In majority 
(87.5%) of the cases McGoon ratio was reduced, 
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with more than two-thirds being significantly 
reduced (68.8%) (Table IV). In terms of common 
associated anomalies, 30(93.3%) patients had 
major aorto-pulmonary collaterals and IVC 
(Inferior Vena Cava) draining into the RA (right 
atrium), and 29(90.6%) patients had left-sided 
aortic arch and 3(9.4%) patients had right-sided 
aortic arch (Table V). Other less common 
associated anomalies were PDA (9.4%), ASD 
(12.5%), aberrant left subclavian artery (9.4%) 
and coronary artery anomalies (12.5%) (Table 
VI). 
  

Discussion:
The complex pulmonary artery anatomy and 
pulmonary atresia in patients with tetralogy of 
Fallot is easily defined by MDCT, along with the 
major aorto-pulmonary collateral vessels.14,15  
Pulmonary atresia is the most severe form of 

PercentageFrequencyDemographic 
variables

Mean ± SD
(range)

Table I. Demographic characteristics of the patients (n = 32)

Age (years) -- -- 6.0 ± 4 (1-14)
Sex   
   Male 23 71.9 --
   Female 9 28.1 --

FrequencyCardiac position Percentage

Table II. Distribution of patients by their cardiac position (n = 32)

Levocardia 30 93.8
Dextrocardia 2 6.2

FrequencyClassic TOFs Percentage

Table III. Distribution of children by common image �ndings of TOF

Cardiac situs
   Situs solitus 31 96.9
   Situs lnversus 1 3.1
Atrio-ventricular connection  
   Concordance 32 100.0
Ventriculo-arterial connection  
   Concordance 32 100.0
VSD 30 93.8
Right ventricular out�ow tract obstruction  27 84.4
Right ventricular hypertrophy  
   Mild 12 37.5
   Moderate 12 37.5
   Not hypertrophied 3 9.4
Overriding of aorta  
   50 % 20 62.5
   >50 % 9 28.1
   <50 % 3 9.4
Double outlet right ventricle 32 100.0

Frequency
Pulmonary artery
anomalies and its types Percentage

Table IV. Distribution of patients by pulmonary arteries and 
its types (n = 32)

MPA Atresia 1 3.1
MPA Stenosis (n = 31) 28 96.9
RPA Stenosis 16 50.0
LPA Stenosis 19 59.4
MPA, RPA & LPA  
   Non-con�uent 1 3.1
   Con�uent 31 96.9
Angle between MPA-LPA  
   Acute 17 53.1
   obtuse 15 46.9
Acute angle between MPA-RPA 2 6.2
McGoon ratio  
   Normal 4 12.5
   Reduced 28 87.5
   If McGoon ratio reduced (n=28)  
     Signi�cant 22 68.8
     Not Signi�cant 6 18.8

Frequency
Commonly associated
anomalies Percentage

Table V. Distribution of patients by commonly associated 
anomalies (n = 32)

PDA 3 9.4
MAPCAs 30 93.8
ASD 4 12.5
Coronary Artery Anomalies 4 12.5
Aortic arch  
   Right sided 3 9.4
   Left sided 29 90.6
Double SVC 1 3.1
IVC drains into RA 30 93.8

FrequencyLess common anomalies Percentage

Table VI. Distribution of patients by common associated 
anomalies (n = 32)

Persistent left superior vena cava 1 3.1
Aberrant left subclavian artery 3 9.4
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antero-cephalad deviation of the outlet septum. 
However, in some occasions the pulmonary valve 
is affected solely by being completely imperforate, 
not just stenotic.3 In the present study, majority 
of the patients had levocardia (93.8%), situs 
solitus (96.9%) with none of the patients having 
either atrio-ventricular or arterio-ventricular 
discordance. Major findings of the patients were 
VSD (93.8%), right ventricular outflow tract 
obstruction (85%) with ventricular hypertrophy 
(75%). All patients had overriding of aorta. Over 
60% of the patients had 50% and 28% > 50% 
overriding of aorta. Thirty-one (96.9%) patients 
had main pulmonary artery (MPA) stenosis and 
3.1% patients had main pulmonary artery (MPA) 
atresia. While MPA stenosis was detected in 
majority (96.9%) of the cases, RPA and LPA 
stenoses were found in 50 and 60% of the cases 
respectively. Zakaria and colleagues16 in their 
study showed that 9% of pulmonary atresia 
involved the main trunk as well as its major 
branches. The rest of the cases were diagnosed by 
MDCT with different degrees of pulmonary artery 
stenosis.16 In patients with tetralogy-type 
pulmonary atresia, a diversity of systemic sources 
share in the pulmonary blood flow.17 In about 50% 
of the patients with pulmonary atresia, there was 
confluence of the right and left pulmonary 
arteries, with persistently patent arterial duct 
giving blood to the pulmonary arteries.18 However, 
the present study demonstrated a higher 
incidence of confluence (96.9%) of MPA, RPA and 
LPA. In cases with atretic pulmonary arteries, 
multiple collateral arteries give the blood supply to 
the lungs, or a combination of collateral arteries 
and an arterial duct are the source.3

Very few patients in the present study were 
diagnosed with PDA. Zakaria and colleagues16 
demonstrated a significant presence (48%) of 
PDAs in their study with MDCT clearly 
demonstrating their patency, extensions, length 
and diameter as well as their exact location. The 
assessment of sidedness in general (situs) should 
include cardiac, pulmonary, and abdominal 
sidedness, which are usually concordant. Cardiac 
sidedness is identified by the position of the 

morphologic right atrium and is different from 
cardiac position, cardiac orientation, and the 
positions of the ventricles or great arteries. 
However, in some rare cases of Fallot's Tetralogy 
there is associated situs inversus. In the present 
study only one case (3%) was found so. All other 
cases were situs solitus. In situs solitus (the normal 
configuration), the morphologic right atrium lies to 
the right of the morphologic left atrium. In situs 
inversus, the morphologic right atrium lies to the 
left of the morphologic left atrium13.

In cases with overriding of the aorta, the aorta 
becomes more inclined to the right ventricle than 
to the left ventricle, leading in many cases to the 
ventriculo-arterial connection of double outlet 
right ventricle.3 In patients where the aorta 
originates mainly from the right ventricle there is 
a greater risk of developing obstruction of the left 
ventricular outflow tract. This tract is produced by 
a patch which closes the ventricular septal defect 
connecting the left ventricle to the aorta. In these 
cases, this patch is markedly longer than that 
seen when the aorta arises mostly from the left 
ventricle.3 In our study all cases had double outlet 
right ventricle. Zakaria16 found 2 out of 23 cases 
with double outlet right ventricle, one being 
associated with a right-sided aortic arch.

Two percent of patients with tetralogy of Fallot 
have an associated atrioventricular septal defect.3 
However, in the current study, 12.5% of the 
patients were found with ASD which compares 
well with the findings of Zakaria et al16 who found 
13% of the cases with ASD. The presentation and 
initial medical management of Tetralogy of Fallot 
patients with this association remain unchanged. 
However, surgical repair and post-operative care 
are more complex.3 Available literatures reported 
that 25-30% of patients with tetralogy of Fallot 
have an associated right aortic arch3,16 which 
causes no haemodynamic consequence. However, 
the present study observed a low incidence 
(9.4%) of right-sided aortic arch. 

Summarizing the findings of the study and 
discussion thereof, it is evident that MDCT clearly 
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demonstrates information about the complex 
cardiovascular anatomy of Tetralogy of Fallot, 
which is supported by Khositseth et al.19 Its 
diagnostic accuracy in assessing the Tetralogy of 
Fallot patients’ central and peripheral pulmonary 
arteries, aorto-pulmonary collateral vessels as 
well as in demarcating the abnormal venous 
anatomy & veno-atrial connections is commendably 
high. It has already been demonstrated by several 
investigators.10 Moreover, it can be done safely 
and quickly even in small infants.

Strengths and limitations:
Easy availability, short scanning time and 
non-invasive vascular imaging are some of the 
advantages of MDCT. Accurate extracardiac 
arterial and venous vascular imaging is attainable 
by contrast-enhanced MDCT. However, there are 
still drawbacks of MDCT including patient 
exposure to ionizing radiation and the risks of 
iodinated contrast material.10 So, due stress must 
be put on radiation exposure issues, because the 
first CT examination in patients with tetralogy of 
Fallot usually applies in childhood or in early 
adulthood, and more often than not repeat 
scanning is needed. ECG-gated MDCT exposes the 
patient to a higher risk of radiation, so the 
benefits of evaluating the ventricular function, 
cardiac valves, small intracardiac abnormalities, 
and coronary arteries must outweigh these risks. 
The effective radiation dose from ECG-gated CT of 
the heart is estimated to be approximately 15 
mSv. For comparison, the effective radiation dose 
from non-gated CT of the chest is approximately 5 
mSv.13 The second issue of contrast enhancement 
risks was partially resolved in the current study by 
the use of non-ionic contrast agent calculated 
according to the patient weight, with a maximum 
dose of 2 ml/kg, injected at 1.2-2 ml/s, thus 
reducing the risks of use of iodinated contrast 
material and the higher doses needed.

CONCLUSION: 
MDCT examinations are essential when specific 
diagnostic questions are asked by the cardiologists, 
surgeons, & radiologists after careful assessment 
of the clinical condition and other image findings. 

This customized approach is an adjunct to clinical 
and other imaging findings and thus improves the 
diagnostic accuracy and reduces the unnecessary 
procedural prolongation & sedation time. A careful 
preoperative evaluation of the complex 
cardiovascular anatomy in patients with Tetralogy 
of Fallot aids the cardiac surgeons in deciding their 
surgical approach.
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INTRODUCTION:
Among patients undergoing coronary procedures, 
patients with coronary artery bypass grafts (CABG) 
represent an important, high risk subgroup. 
Coronary angiography (CAG) via transradial 
approach (TRA) has gained growing acceptance and 

operator preference in recent years, based on a 
reduction in vascular complications and mortality 
when compared with transfemoral approach (TFA).1,2 
However, it has been suggested that these 
advantages come at the cost of increased procedure 
time and fluoroscopy dose.3–5

Safety and Feasibility of Transradial Approach for Coronary Artery Bypass 
Graft Intervention
Hemanta I Gomes,1 C M Shaheen Kabir,2 Saidur Rahman Khan,3 M G Azam,4 Syed Mos�qur Rahman5

ABSTRACT
Background & Objective: To compare the safety and feasibility of using radial versus femoral access during 
coronary artery intervention of patients who had previously undergone coronary artery bypass graft (CABG) surgery.

Methods: The study was conducted in Ibrahim Cardiac Hospital & Research Institute (ICHRI), Dhaka from January 
2013 to December 2015. During the period a total of 380 patients with past CABG surgery underwent diagnostic 
coronary angiogram (CAG) and percutaneous coronary intervention (PCI) at our institution. We retrospectively 
evaluated 98 consecutive patients who underwent graft intervention via the transradial (TRA, n=54) or transfemoral 
approach (TFA, n=44) route. Baseline clinical characteristics, angiographic characteristics and complications 
between the two study groups were observed.

Result:  The baseline clinical characteristics between the two study groups were similar. No significant difference 
was observed in terms of angiographic characteristics between the two groups. Contrast volume in between the 
groups was pretty similar (p = 0.267). Procedure time (40±20 min vs. 41±7 min, p=0.36) and fluoroscopy time 
(11.1±6.5 min vs. 12.5±8.7 min, p=0.19) were almost similar in both access for graft intervention. All PCI attempts 
were successful in both groups. Stent deployment was significantly more common in the TR access group. No 
significant difference was observed between the groups in terms of target vessel intervention. There was no major 
adverse cardiac event during hospitalization. However, the vascular access site complications were significantly 
lower (p=0.003) in the TRA group.

Conclusion: The TRA for coronary artery bypass graft intervention is safe and feasible.
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Considering the significant morbidity and mortality 
benefits, increased patient preference and cost 
effectiveness, the European Society of Cardiology 
now advocates TRA as the default access route for 
CAG.6-8 Studies comparing access route preference 
mainly involve native coronary vessel angiograms, 
mostly excluding patients post CABG surgery.9 
Although there is insufficient evidence to advocate 
TRA for patients with coronary grafts, both native 
arteries and grafts, including the left internal 
mammary artery, can be commonly studied from the 
left radial artery. We sought to compare safety and 
feasibility using radial versus femoral access during 
coronary intervention of patients who had previously 
undergone CABG surgery.

METHODS:
A retrospective analysis was undertaken of 
demographic, clinical and procedural variables of all 
patients with past CABG surgery who underwent 
diagnostic CAG and percutaneous coronary 
intervention (PCI) at Ibrahim Cardiac Hospital & 
Research Institute (ICHRI) between January 2013 
and December 2015. The study protocol was 
approved by the Ethics Committee of ICHRI. Choice 
of TRA or TFA was at the consultant/operator's 
discretion. During the period a total of 380 patients 
with past CABG surgery underwent diagnostic 
coronary angiogram (CAG) and percutaneous 
coronary intervention (PCI) at our institution. TRA 
was accessed in 54 cases, while TFA was accessed in 
44 cases. For TRA catheterization, a satisfactory 
Allen's test result was confirmed. Cardiology fellows 
were equally involved in both TRA and TFA cases 
during the study and were supervised throughout, 
with prompt consultant intervention if access 
attempts failed twice or difficulties arose during the 
procedure. After subcutaneous local anesthesia, the 
radial artery was cannulated with a 6 Fr Radifocus 
introducer sheath (Terumo Corporation). Then, 5000 
U of intraarterial unfractionated heparin and 2.5 mg 
of intraarterial verapamil were administered. Radial 
hemostasis was subsequently obtained using digital 
pressure. Femoral arteries were cannulated similarly 
with 7 Fr sheaths and hemostasis was later obtained 
by digital pressure. Contrast volume was the primary 

endpoint whereas the procedural and fluoroscopy 
time, procedural success (less than 50% residual 
stenosis with antegrade TIMI flow grade 3 at the end 
of the procedure), access site major bleeding, pre 
discharge major adverse cardiovascular events 
(MACE) were the secondary endpoint both for CAG 
and PCI.

Statistical analyses were performed using Statistical 
Package for Social Sciences(SPSS), version 20. 
Continuous variables were presented as mean with 
SD and categorical variables as counts and 
percentages. While continuous data were compared 
between groups using Unpaired t-Test, categorical 
data were compared between groups using 
Chi-square (χ2) or Fisher's Exact Test. Level of 
significance was set at 5% and differences between 
groups were considered statistically significant when 
p-value was observed to be <0.05. 

RESULTS: 
There was no significant difference between TRA and 
TFA in terms of age, gender, BMI, prior MI, prior PCI 
and diabetes and all other clinical variables of 
interest. The mean LVEF was also similar between 
the groups (Table I). Compared with femoral access, 
diagnostic CAG in TRA required relatively low 
contrast volume though the difference was not 
statistically significant (70±34 vs. 72±40 ml, 
p=0.267). Procedure time (25.2±10.7 vs. 26.9±6.8 
min, p=0.735) and fluoroscopy time (10.7±5.5 vs. 
9.5±4.7 min, p=0.424) were almost similar in both 
access groups for CAG (Table II). No significant 
difference was found between TRA and TFA with 
regard to mean number of grafts used and number 
of lesions treated (p > 0.05 in each case) (Table III 
& IV). Stent was deployed in more than 90% cases 
in both groups (p < 0.05). The mean diameter of the 
stents was larger in the TFA group, but no significant 
difference was found with regard to mean number of 
stents used (Table IV).

All PCI attempts were successful in both groups. 
There was no major adverse cardiac event during 
hospitalization. However, TRA was associated with 
significantly lower rate of vascular complications 
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(p = 0.003) and less access site-related bleeding 
(p = 0.404). Major complications were limited to 2 
cases of acute renal failure and 1 case of 
cerebrovascular event in the TFA group, and 1 case 
of acute renal failure in the TRA group. Three failed 
cases of TRA necessitated crossover to TFA-one due 
to the spasm of the radial artery and two others due 
to the tortuosities of the upper arms (Table V).

GroupBaseline 
characteristics

Table I. Distribution of patients by their baseline characteristics 

Demography   

Age # (years) 60.7±8.9 60.3±8.2 0.555

Men* 129 (83.2) 181 (80.4) 0.089

BMI# (kg/m2) 26.1±4.4 25.7±3.4 0.479

Clinical presentation 

SA* 75 (48.4) 88 (39.1) 0.103

UA* 23 (14.8) 39 (17.3) 0.736

NSTEMI* 36 (23.2) 60 (26.7) 0.633

HTN* 122 (78.7) 164 (72.9) 0.368

DL* 59 (38.1) 86 (38.2) 0.735

DM* 109 (70.3) 167 (72.9) 0.583

HF* 24 (15.5) 25 11.1) 0.424

Previous MI* 29 (18.7) 43 (19.2) 0.883

Previous PCI* 14 (9.0) 11 (4.9) 0.267

Previous stroke* 4 (2.6) 1 (0.4) 0.197

CKD* 18 (11.6) 18 (8.0) 0.471

PAD* 1(0.6) 5 (2.2) 0.475

LVEF# 50.7±9.2 51.4±9.8 0.469

Radial access
(n =155)

Femoral access
(n=225)

p-value

Figures in the parentheses denote corresponding percentage.
*Data were analyzed using Chi-square (χ2) Test.
#Data were analyzed using Unpaired t-Test and were presented
as mean ± SD.

GroupProcedural 
characteristics

Table II. Distribution of patients by their procedural characteristics

Contrast volume # (ml) 70±34 72±40 0.267

Procedure time # (min) 25.2±10.7 26.9±6.8 0.735

Fluoroscopy time # (min) 10.7±5.5 9.5±4.7 0.424

Radial access
(n =155)

Femoral access
(n=225)

p-value

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

Figures in the parentheses denote corresponding percentage.
*Data were analyzed using Chi-square (χ2) Test.
#Data were analyzed using Unpaired t-Test and were presented
as mean ± SD.

GroupProcedural 
outcomes 

Table III. Procedural outcomes in patients undergoing diagnostic CAG 

No of patent grafts*   

    No patent graft 9(5.8) 16(7.1) 

    1 graft 58(37.4) 78(34.7) 

    2 graft 59(38.1) 84(37.3)  0.567 

    3 graft 28 (18.1) 41 (18.2) 

    4 graft 1 (0.6) 5 (2.2) 

    5 graft - 1 (0.4) 

No of diagnostic 
catheters used# 1.9±0.7 2.5±1.3 0.529

Radial access
(n =155)

Femoral access
(n=225)

p-value

Figures in the parentheses denote corresponding percentage.
*Data were analyzed using Chi-square (χ2) Test.
#Data were analyzed using Unpaired t-Test and were presented
as mean ± SD.

GroupProcedural 
outcomes in patients 
undergoing PCI

Table IV. Procedural outcomes in patients undergoing PCI 

No of lesions treated #  

  1 lesion 43(79.7) 36(81.4) 

  2 lesion  11(20.4) 7(15.9)  0.583 

  3 lesion - 1 (2.3) 

No of stents used # 

  1 stent  36(66.7) 27(31.4) 

  2 stent 14(25.9) 10(22.7)  
0.194

 

  3 stent 3(5.6) 3(6.8) 

  4 stent - 1 (2.3) 

Average stent length #(mm) 29.8±15.4 31.2±16.5 0.689

No of balloons used # 1.2±0.9 1.3±1.5 0.404

Stent deployment* 53(96.3) 41(93.2) 0.002

POBA* 4(7.4) 6(13.6) 0.985

Target vessel intervention*   

SVG 13 (24.1) 13 (29.5) 0.590

LCx 22 (38.9) 16 (36.4) 0.073

RCA 19 (35.2) 18 (40.9) 0.367

LAD 10 (18.5) 3 (6.8) 0.026

LIMA 3 (5.6) 3 (6.8) 0.891

Radial access
(n =155)

Femoral access
(n=225)

p-value
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DISCUSSION:
Patients with a history of CABG usually have severe 
coronary lesions & are at high risk of cardiovascular 
events. Although the graft works well right after the 
bypass surgery, the long-term patency of the graft 
raises concerns. Saphenous vein graft (SVG) and the 
internal mammary artery (IMA) are estimated to 
block up again within 10 years.10 A second CABG 
surgery was not suggested because of the serious 
chest tissue adhesion and the increased risk of death 
after the surgery. However, PCI is still effective in 
treating occluded grafts. This retrospective analysis 
shows that angiography and intervention of post- 
CABG patients can be safely performed via left TRA 
without significantly altering procedure time and 
fluoroscopy dose when compared with TFA. TRA is 
associated with a lower rate of access site-related 
bleeding.

While there are numerous studies to support the 
feasibility and safety of TRA of native coronaries, 
evidence is limited for performing graft angiography. 
Transradial approach PCI has been increasingly used 
since its first successful application in 1993 not only 
because of the easier puncturing and haemostasis, 
but also for the better survival rate in certain 
patients.11 Han and associates12 found similar rates 
of short-term major adverse cardiac and 
cerebrovascular events between TRA and TFA (1.5 vs. 
5.4, P = 0.479) in post-CABG patients undergoing 
angiography or PCI. Several investigators reported 
similar short-term death and MACE in post-CABG 

patients undergoing SVG PCI.13 Consistent with 
these results, the present study showed similar 
procedural success and short-term clinical outcomes 
between TRA and TFA. 

Access site-related bleeding accounts for 
approximately 50-80% of all major bleeding events 
in patients undergoing PCI.13,14 A recently published 
meta-analysis showed that the introduction of TRA 
decreased the risk of access site related bleeding by 
73%.This reduction could lead to better patient 
outcomes.15 More type 2 bleeding was detected in 
the TFA group than in the TRA group, indicating the 
benefit of TRA in reducing nuisance bleeding, even 
under the frequent use of GP IIb/IIIa inhibitors. The 
rates of access site complications were almost 
similar between TRA & TFA (5.1 vs. 7.0, P = 0.22).16

Reduced procedure times are important, not just for 
patient comfort, but also for improving catheter 
laboratory efficiency and therefore the cost 
effectiveness of angiography. Previous studies have 
already shown that TRA is more cost-effective than 
TFA due to earlier ambulation and time to 
discharge.17 Our study revealed that the important 
procedural variable of procedure time, in addition to 
radiation dose, was unaffected by transradial access 
route choice for CABG patients, which may result in 
improved cost-efficiency and patient satisfaction, 
without affecting patient safety. Fluoroscopy dose 
remains one of the main safety concerns in coronary 
angiography, due to the link between radiation 
exposure and malignancy in operators and 
patients.18 Importantly, we have been able to show 
that there was no significant difference in radiation 
dosage between TFA and TRA groups.

Michael and associates demonstrated that TRA 
resulted in longer procedure times, but no 
statistically significant increase in patient radiation 
exposure. Interestingly, in the subgroup of patients 
who underwent PCI, there was no significant 
difference between TRA and TFA in terms of 
procedural time and radiation exposure.19 There was 
no significant crossover rate from radial to femoral 
route (3%). This crossover rate may have been 

GroupProcedural success 
& MACE in patients 
undergoing PCI

Table V. Procedural success & MACE in patients undergoing PCI 

Procedure success* (%) 96.2 96.0 0.445
Cross over 3(5.6) - 0.194
Vascular complications* 1(2.3) 6 (13.6) 0.003
Access site bleeding - 2 (4.6) 0.404
Access site haematoma* 1(2.3) 2 (4.6) 0.531
Stroke 0 1 (2.3) 0.376
Acute Kidney Injury* 1(2.3) 2 (4.6) 0.590

Radial access
(n =155)

Femoral access
(n=225)

p-value

Figures in the parentheses denote corresponding percentage.
*Data were analyzed using Fisher’s Exact Test.
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partly attributed to trainee involvement as first 
operators and their underlying inexperience in TRA. 
This inexperience might be a major contributor to 
the prolonged procedural times in the TRA group. 
Our results are comparable with two similar 
retrospective studies, where there was no difference 
in procedural time and radiation exposure in patients 
with coronary grafts undergoing PCI and diagnostic 
angiography.19 Both of these studies involved over 
300 patients and had similar crossover rates from 
radial to femoral route of around 4%. However, the 
following limitations of study should be considered 
before generalizing the findings to reference 
population.  

LIMITATIONS:
The retrospective design was the inherent weakness 
of our study. The selection of the route was not 
randomized but was at the doctor's discretion, which 
might have resulted in selection bias. However, most 
of the patients' baseline characteristics were similar 
between the TRA and TFA groups. All the PCIs were 
conducted only in one hospital, which may restrict 
the extrapolation of the result to reference 
population in general. 

CONCLUSION:
The TRA for coronary artery bypass graft 
intervention is safe and feasible in terms of contrast 
volume, procedure and fluoroscopy time and other 
clinical endpoints comparing to femoral access in 
patients previously under went CABG. 
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INTRODUCTION:

Hospital Acquired infection (HAI) can be defined as 
an infection occurring in a patient while admitted in 
a hospital or a health care facility in whom the 
infection was not present at the time of admission. 
This includes infections acquired in the hospital but 
appearing after discharge, and also occupational 
infections among staff of the facility.1 Despite 
immense progress in public health and hospital care, 

infections continue to develop in hospitalized 
patients without any concession. The effects of HAI 
are among the major causes of death and increased 
morbidity in both developed and developing 
countries resulting in significant burden both for 
patients & hospital administration. The World Health 
Organization carried out a study in 2002 in 55 
hospitals of the 14 countries and found an average of 
8.7% of hospital patients with HAI. The situation is 

Epidemiological Features of Hospital Acquired Infection in a Tertiary
Military Hospital
Muhammad Junayed Alam,1 A K M Mustafa Kamal Pasha2

ABSTRACT
Background & objective: Hospital Acquired Infections (HAIs) are the major concern in developing countries commonly affecting 
the ill patients in hospital settings. This study was conducted among the surgical patients admitted in the Combined Military 
Hospital (CMH), Dhaka to see the prevalence of HAI and factors influencing it. 

Method: The present cross-sectional study was carried out on patients admitted in the Combined Military Hospital (CMH), Dhaka 
between 01 July to 31 December 2018 to find the epidemiological features of Hospital Acquired Infection (HAI). Patients who 
acquired infection while admitted in CMH in whom the infection was not present at admission or who were incubating pathogenic 
microorganisms at the time of admission and manifested signs and symptoms after discharge were the study population. However, 
psychologically abnormal patients were excluded. A total of 200 patients were selected consecutively. The variables included in the 
study were demographic characteristics, co-morbidity, immunosuppressive conditions, immunosuppressive therapy.

Result:  Out 200 patients, 24(12%) developed HAI. Analysis of demographic features revealed that age and sex of the patients did 
not act as determinants of HAI (0.378 and p = 0.635 respectively). Patients dependent on others for most of their day-to-day 
activities tend to develop HAI more often than those who did not require assistance in their daily activities (p = 0.005). Patients 
inserted with an invasive device were more likely to develop HAI (14.9%) than those who were not inserted with such devices 
(7.6%) (p = 0.121). The patients of chronic respiratory disease and diabetes mellitus frequently develop HAI than the patients with 
other illnesses (p = 0.040). Colostomy tube was the prime source of HAI (50%) followed by gastrostomy tube (33.3%), urinary 
catheter (20.6%), orthopedic fixation device (20%) and mechanical ventilation (16.7%) (p< 0.001) with longer the use of invasive 
devices the higher is the chance of HAI (p = 0.001). No association was observed between immunosuppressive condition of the 
patients and development of HAI (p = 0.558). Association between immunosuppressive therapy and HAI was not found to be 
significant (p = 0.495). HAI demonstrated their significant presence in patients with emergency operation compared to that in 
patients with routine operation (p = 0.047).

Conclusion: The study concluded that every one in eight patients admitted in CMH may develop HAI. Patients dependent on others 
for their daily activities and patients inserted with an invasive device more often develop HAI than those who are independent or 
without an invasive device. Patients of chronic respiratory disease and diabetes mellitus are more prone to develop HAI. Colostomy 
and gastrostomy tube also act as the main source of HAI. So does the urinary catheter, orthopedic fixation device and mechanical 
ventilation with longer the use of invasive devices the higher is the chance of HAI. Emergency operation also tends to be associated 
with HAI.

Key words: Hospital Acquired Infections (HAIs), epidemiological factors, Tertyiary Millitary Hospital etc
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worst in Eastern Mediterranean and South East Asian 
region and accounted for figures of 11.8% and 10% 
respectively.2 As these infections occur during 
hospital stay, they cause prolonged stay, disability, 
and economic burden.1

Although modern medicine practiced in large urban 
hospitals in the 19th century, opened up many 
avenues of hopes, overcrowding and ignorance 
added a significant risk of developing HAIs in 
patients undergoing multiple procedures ranging 
from child birth to amputation.3 However, in 
Bangladesh, a few studies have been conducted in 
this field. A study in 1990, found rate of HAI in Dhaka 
Medical College Hospital as 30%. In 2003, the rate of 
infection in the same hospital was found to be 
11.3%. The studies revealed that 38.2% patients 
with HAI had to bear the burden of extra cost 
(1001-2000 Taka) because of longer hospital stay.4 
In another study conducted to determine the 
microorganisms responsible for the HAI in different 
hospitals of Bangladesh found Staphylococcus 
aureus to be the most common pathogen with 
majority being resistant to multiple antibiotics.5 A 
study carried out in Combined Military Hospital 
(CMH), Dhaka in 2007 found HAI to be 8.3%.6 The 
extent of problems and consequences of HAIs have 
been documented in several studies in USA where 
nearly two million patients are infected each year in 
the hospital. Of them 90 thousands die each year as 
a result of complications of HAI. Persons infected 
with drug-resistant organisms are more likely to 
have longer hospital stays and are treated with 
second or third line drugs that are less effective, 
more toxic and expensive.6

The patients with hospital-acquired infection suffer 
from functional disability and emotional stress 
leading to disabling conditions and reduced quality of 
life. The economic costs are also immense. 
Hospital-acquired infections add to the imbalance 
between resource allocation for primary and 
secondary health care by diverting scarce fund to the 
management of potentially preventable HAIs. 
Prolonged hospitalization of infected patients also 
results in decreased availability of hospital facilities 
for other patients with overall negative impact upon 
hospital practices. The costs of antibiotic increase 

due to management of HAIs, most of which is caused 
by drug-resistant bacterial strains. Increased 
mortality and length of hospital stay increases social 
and economic burden.2 The present study was, 
therefore intended to determine the epidemiological 
features of HAI in a Tertiary Care Military Hospital.

METHODS:

This cross-sectional analytical study was conducted 
on patients admitted in Surgical Units [General 
Surgery, Orthopedics, Urology, Neurosurgery, 
Obstetrics & Gynaecology, Intensive Care Unit (ICU), 
High dependency unit (HDU), Cancer Center, Bone 
Marrow Transplantation Unit and Post-operative 
Wards] at Combined Military Hospital Dhaka over a 
period 6 months from July to December, 2018. The 
study population consisted mostly of military 
personnel (Army, Navy and Air Force) and a small 
number of civil employees paid from defense budget. 
The spouses and children of military personnel and 
civil employees as well as their parents were also 
included in the study. Patients who acquired infection 
while admitted in CMH in whom the infection was not 
present at admission or who were incubating 
pathogenic microorganisms at the time of admission 
and manifested signs and symptoms after discharge 
were the study population. However, psychologically 
abnormal patients and hospital staffs were excluded 
from the study. A total of 200 patients were selected 
consecutively. The variables included in the study 
were demographic characteristics, co-morbidity, 
immunosuppressive conditions & immunosuppressive 
therapy.

A questionnaire and a checklist were prepared and 
were pre-tested among 10 admitted patients in the 
study hospital, for clarity, accuracy, unambiguity and 
to find out the face validity of the questions. Minor 
modifications of the questionnaire and the checklist 
were done following pretesting. After explaining the 
purpose of the study to the respondents, data were 
collected by the researcher himself through face- 
to-face interview. In addition, patient's medical 
records were reviewed and necessary information 
was recorded on the questionnaire and check-list. 
Data were analyzed using SPSS (statistical package 
for social sciences), version 20. The test statistics 
used to analyze the data were descriptive statistics 
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like frequency with corresponding percentage, 
mean, median and standard deviation from the 
mean. Factors influencing HAI were analyzed using 
Chi-square (χ2) or Fisher’s Exact Test. The level of 
significance was et at 5% and p-value < 0.05 was 
considered significant.

RESULTS: 

Age distribution shows that the mean age of the 
respondents was 42.7 ± 17.7 years (range: 15 – 74 
years). Approximately 40% of the respondents were 
50 or > 50 years old, 31% 15-29 years, 29.5% 
30-49 years. The respondents were predominantly 
male (71%) with male to female ratio being roughly 
7:3. Over half (52.5%) of the respondents was 
secondary or equivalent level educated, 25% were 
higher secondary qualified, another 25% were class 
6-10 qualified and 4% were illiterate. A total of 
63(31.5%) respondents was military personnel, 
followed by 54(27%) retired army personnel, 
36(18%) housewife, 19(9.5%) civil employee 
serving in Armed Forces. The mean monthly income 
of the respondents was taka 14287 ± 10615. Nearly 
three-quarters (74%) of the respondents were 
married. Fifty five percent of the respondents had 
small family (2-4 members) and 34.5% had larger 
family comprising of > 4 members (Table I).

The study subjects were mainly taken from the 
Departments of Orthopedics (26%) and Gynae 
(24.5%) followed by Surgery (14.5%), Urology 
(11%), Postoperative ward (7.5%), Critical care unit 
(6%) and less commonly from other wards, such as 
Neurosurgery, BMT, Cancer Center and HUD (Table II). 
Out of 200 respondents 121(60.5%) used invasive 
device. Of the invasive devices, intramuscular canula 
was most frequently used (39.5%) followed by urinary 
catheter (17%), orthopedic fixation device (7.5%), 
nasogastric tube (4%). Other less commonly used 
devices were mechanical ventilation, gastrostomy 
tube, colostomy tube and others (Table III). 

Over 80% of the devices were used for 1-9 days 
duration, 13.2% for 10-19 days and 6.7% for 20 or 
>20 days duration (Table IV). Over one-third 
(34.5%) had immunosuppressive conditions; 
55(27.5%) were receiving immunosuppressive 
therapy. Nearly half (49%) of the respondents have 

had surgery after admission; of them 80(81.6%) 
underwent routine surgery and the rest 18(18.4%) 
emergency surgery (Table V).

Eighteen (9%) patients were admitted in ICU 
including Critical Care Center HDU. Table VI depicts 
the number of patients developed hospital acquired 
infection (HAI) and their type. Out of 200 
respondents, 24(12%) developed HAI; of them 6% 

FrequencySocio-demographic 
characteristic Percentage

Table I. distribution of patients by their socio-demographic 
characteristic (n=200)

Age (years)  
  15-30 62 31.0
  30-50 59 29.5
  ≥ 50 79 39.5
Sex  
  Male 142 71.0
  Female 58 29.0
Education  
  Primary 21 10.5
  Secondary or equivalent 105 52.5
  Higher secondary or equivalent 50 25.0
  Graduation 14 7.0
  Post-graduation 2 1.0
  Illiterate 8 4.0
Occupation  
  Military service 63 31.5
  Retired military service 54 27.0
  House wife 36 18.0
  Civil employee 19 9.5
  Students 10 5.0
  Others (Farmer, Electrician etc) 18 9.0
Monthly income (taka)  
 <10000 50 25.0
 10000-19000 32 16.0
 20000-29000 64 32.0
 30000 and above 17 8.5
 No income 37 18.5
Marital status   
 Married 148 74.0
 Unmarried  33 16.5
 Others (Widower, Widow, Divorce) 19 9.5
Family size  
 < 2 21 10.5
 2-4 110 55.0
 > 4 69 34.5

Mean = 42.7 ± 17.7 years; range: 15 – 74 years.
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had surgical site infection, 3% had urinary tract 
infection, 2% respiratory infection, 1% blood 
stream, skin and soft tissue infection). Aseptic 
measures taken by the hospital staff were evaluated 
using a check-list. Table VII depicts that 25% of the 
hospital staff washed their hand before touching a 
patient, 50% washed their hands after touching a 
patient, 7.5% took hand washing after exposure to 
body-fluid of patients, and 25% took hand washing 
after touching the patients’ surroundings and 
belongings. General cleanliness, cleanliness of the 
patients clothing and isolation of infectious patients 
were maintained 100% in the wards.

FrequencyAdmission in di�erent wards Percentage

Table II. Distribution of respondents by admission in di�erent wards 

Orthopedics 52 26.0

Gynae 49 24.5

Urology  29 14.5

Surgery 22 11.0

Post -operative 15 7.5

Critical care 12 6.0

Neurosurgery 7 3.5

BMT 5 2.5

Cancer center 5 2.5

HDU 4 2.0

FrequencyInvasive devices used Percentage

Table III. Distribution of respondents by type of invasive devices used

Yes 121 60.5

   Intravascular Cannula 46 39.5

   Urinary Catheter 34 17.0

   Orthopedic Fixation Device 15 7.5

   Nasogastric Tube 8 4.0

   Mechanical Ventilation 6 3.0

   Gastrostomy Tube 3 1.5

   Colostomy Tube 2 1.0

   Others 7 3.5

No 79 39.5

FrequencyDuration of invasive
devices used (in days) Percentage

Table IV. Distribution of respondents by duration of use of invasive 
devices (n = 121)

1-9 97 80.1
10-19 16 13.2
≥ 20 08 6.7

FrequencyType of operation Percentage

Table V. Distribution of operated patients by type of operation (n=98)

Routine 80 40.0

Emergency 18 9.0

FrequencyHAI developed and its type Percentage

Table VI. Distribution of respondents by type of HAI (n=200)

Yes 24 12.0

    Surgical site infection 12 6.0

    Urinary Tract Infection 6 3.0

    Respiratory Infection 4 2.0

    Blood stream, skin and soft tissue infection 2 1.0

No  176 88.0

Table VII. Evaluation of aseptic measures adopted by the hospital sta�
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HAIDemographic
features

Table VIII. Association between demographic features and HAI

Age (years)   

    15 – 29 6(9.7) 56(90.3) 

    30 – 49 10(16.9) 49(83.1) 0.378

    > 49 8(10.1) 71(89.9) 

Sex   

    Male 16(11.3) 126(88.7) 0.635
    Female 8(13.8) 50(86.2) 

Present
(n = 24)

Absent
(n = 176)

p-value

Figures in the parentheses denote corresponding %. Data were 
analyzed using Chi-square (χ2).
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Analysis of demographic features revealed that age 
of the patients did not act as a determinant of HAI 
(0.378). Also, there was no significant association 
between gender and  hospital  acquired infection 
(p = 0.635)(Table VIII). Respondents who required 
assistance for most of their daily activities tend to 
develop HAI more often than those who did not take 
assistance in their daily activities (p = 0.005) (Table 
IX). The patients inserted with an invasive device 
were more prone to develop HAI (14.9%) than those 
who were not inserted with  such devices (7.6%) 
(p = 0.121) (Table X). The patients of chronic 
respiratory disease and diabetes mellitus were more 
likely to develop HAI than the patients with other 
illnesses (p = 0.040) (Table XI). Colostomy tube was 
the main source of HAI (50%) followed by 
gastrostomy tube (33.3%), urinary catheter 
(20.6%), orthopedic fixation device (20%) and 
mechanical ventilation (16.7%). Association 
between duration of use of invasive device and HAI 

HAI
Name of device

Table XII. Hospital Acquired Infection by type of invasive devices used

Gastrostomy Tube 1(33.3) 2(66.7) 
Nasogastric Tube 0(0.0) 8(100.0) 
Intravascular Cannula 3(6.5) 43(93.5)  
Urinary Catheter 7(20.6) 27(79.4) < 0.001
Orthopedic Fixation Device 3(20.0) 12(80.0)  
Mechanical Ventilation 1(16.7)  5(83.3)  
Colostomy Tube 1(50.0)  1(50.0)  
Others 2(28.6)  5(71.4)  

Present
(n = 24)

Absent
(n = 176)

p-value

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

Hospital Acquired Infection
Immunosuppressive 
condition

Table XIII. Association between HAI and immunosuppressive 
condition of the patients

Yes 7(10.1) 62(89.9) 0.558
No 17(13.0) 114(87.0) 

Present
(n = 24)

Absent
(n = 176)

p-value

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

Hospital Acquired Infection
Immunosuppressive
Therapy

Table XIV. Association between HAI and immunosuppressive therapy 

Yes 8 (14.5) 47 (85.5) 0.495
No 16 (11.0) 129 (89.0) 

Present
(n = 24)

Absent
(n = 176)

p-value

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

Hospital Acquired Infection
Type of 
operation

Table XV. Association between Hospital Acquired Infection and 
type of operation 

Routine 11(13.8) 69(86.2) 0.047
Emergency 6(33.3)  12(66.7)  

Present
(n = 24)

Absent
(n = 176)

p-value

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

HAIFunctional
status

Table IX. Association between HAI and functional status of the patients

Self help 5(5.2) 91(94.8) 0.005
Require Assistance 19(18.1) 85(81.9) 

Present
(n = 24)

Absent
(n = 176)

p-value

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

HAIType of 
underlying illness

Table XI. Association between type of underlying illnesses and HAI

Cerebrovascular Disease 0(0.0) 6(100.0) 

Coronary Heart Disease   3(25.0) 9(75.0) 

Chronic Genitourinary disease 2(7.1) 26(92.9) 

Endocrine Disease    3(50.0) 3(50.0) 

Malignancy 1(7.7) 12(92.3) 0.040

Chronic Respiratory Disease   2(66.7) 1(33.3) 

Gastrointestinal Disease   3(13.0) 20(87.0) 

Musculoskeletal Disease   6(10.7) 50(89.3) 

Gynaecological Disease 4(8.3) 44(91.7) 

ENT Disease 0(0.0) 5(100.0) 

Present
(n = 24)

Absent
(n = 176)

p-value

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

HAIInvasive device
application

Table X. Association between HAI and invasive device application 

Yes 18(14.9) 103(85.1) 0.121
No 6(7.6) 73(92.4) 

Present
(n = 24)

Absent
(n = 176)

p-value

Figures in the parentheses denote corresponding percentage. 
Data were analyzed using Chi-square (χ2).
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was statistically significant (p = 0.001) (Table XII). 
No association was observed between 
immunosuppressive condition of the patients and 
development of HAI (p = 0.558) (Table XIII). 
Association between immunosuppressive therapy 
and HAI was not found to be significant (p = 0.495) 
(Table XIV). HAI demonstrated their significant 
presence in patients with emergency operation 
compared to that in patients with routine operation 
(p = 0.047) (Table XV).

DISCUSSION:
People come to health facilities to be cured from 
disease and injuries. Many of their diseases are 
caused by microorganisms. Therefore, health 
facilities are places with a high incidence of 
disease-causing micro- organisms which are easily 
spread from patient to patient and by the staff and 
equipment and other materials used for patient care. 
The present study aimed at describing the state of 
hospital-acquired infection in CMH, Dhaka, 
Bangladesh and factors influencing it. As the study 
was conducted in CMHs, a sizable portion of the 
patients was admitted with musculoskeletal diseases 
due to their exposure to rigorous physical activities. 
Overall, the study found that HAI constituted a major 
avoidable health problem in the hospital which 
causes significant economic sequel, patients 
sufferings & administrative inconveniences. The HAI 
was commonly found in ICU (41.7%), followed by 
BMT ward (20%), General Surgery (17.2%), Urology 
ward (13.6%), Orthopedics ward (9.6%). 

In the present study, hospital-acquired infection 
(HAI) at the time of data collection was 12% and the 
number of people at risk of HAI were 200 which is 
close to the findings of Sridhar et al.7 (10%), Khan et 
al.8 (11.3%) in Dhaka Medical College Hospital. 
However, Hussain9 in Dhaka Medical College Hospital 
demonstrated HAI to be much higher(30%). The 
difference may be due to the fact that military 
hospitals had a sound administration to take care of 
the risk factors for HAI and appropriate application of 
aseptic practices. Andersen et al.10 in their study 
showed that in Norway, the overall hospital acquired 
infection rate to be 6%. Amin and Nahar6 in Dhaka 
CMH showed the prevalence of HAI (8.3%) to be less 

than that from the present study. Out of 24(12%) 
cases of HAI, 50% were surgical site infection (SSI), 
25% urinary tract infection (UTI), 16.7% respiratory 
tract infection (RTI), 4.1% skin and soft tissue 
infection (SSTI), 4.1% blood stream infection (BSI), 
pneumonia 12%, skin and soft tissue infection 
(SSTI) 10%, blood stream infection (BSI) 9%. The 
difference in the findings might be due to the fact 
that different hospitals, even variation among 
countries, there are wide variety of practices with 
regard to clean surgical procedures, use of invasive 
devices and knowledge & practices among hospital 
staffs for aseptic patient handling. 

The present study found no association between 
socio-demographic factors and development of HAI. 
Patients who underwent surgery had a higher 
incidence of HAI (17.3%) than those who did not 
undergo surgery (p = 0.023). The present study 
conformed to the findings of Afroz et al.11 where 
association between surgery and development of 
HAI was found statistically significant (p <0.05). The 
study also demonstrated that patients who used 
invasive device tend to be associated with HAI, 
which is further strengthened by the fact that more 
the duration of invasive device use, the more is the 
chance of HAI bearing consistency with the findings 
of Afrozet al11. The study found type of operation to 
be associated with HAI with emergency operation 
being more frequently associated with the 
development HAI. Emergency surgical intervention 
usually involves inadequate aseptic preparation by 
the surgical team and the patients needing surgical 
interventions are usually more vulnerable to develop 
HAI. The finding is consistent with the finding of 
Amin & Nahar6 where 34.8% of emergency operation 
developed HAI. However, immunosuppressive 
condition of the patients or patients receiving 
immunosuppressive therapy were not associated 
with the HAI which bears consistency with result of 
Afroz et al.11 Respondents who require assistance for 
most of their daily activities tend to develop HAI 
more frequently than those who did not require 
assistance in their daily activities (p = 0.005) which 
is in line with the findings of Amin and Nahar,6 where 
40% of the HAI developed in those who needed 
assistance for most activities. 
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CONCLUSION:

The study concluded that every one in eight patients 
admitted in CMH may develop HAI. Neither age nor 
sex of the patients determines the development of 
HAI. Patients dependent on others for their daily 
activities more often develop HAI than those who are 
independent. Patients inserted with an invasive 
device and patients of chronic respiratory disease 
and diabetes mellitus are more prone to develop 
HAI. Colostomy and gastrostomy tube also act as the 
main sources of HAI. So does the urinary catheter, 
orthopedic fixation device and mechanical ventilation 
with longer the use of invasive devices the higher is 
the chance of HAI. Immunosuppressive condition of 
the patients and immunosuppressive therapy 
development were not found to be associated with 
HAI. Emergency operation also tends to be 
associated with HAI. Findings suggest that measures 
need to be taken to increase awareness of hospital 
staffs during any aseptic procedure for effective 
control of HAI. The findings might be useful for the 
hospital managers and policy-makers to develop 
policy and strategy to contain the incidence of HAIs. 
The researcher suggests further in-depth study to 
find out the causes of increasing HAI in different 
wards to get a real picture of HAI. 
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INTRODUCTION:

Intertrochanteric fractures of femur are still a big 
challenge in traumatology. The number of hip 
fractures is estimated to increase from 18,338 in 
2010 to 50,421 in 2035 because of aging of the 
population.1 Intertrochanteric hip fractures represent 
almost half of all fractures of the proximal femur.2,3 
Several factors may be associated with hip fracture 
incidence such as age, gender, and race/ethnicity.4 
Intertrochanteric fractures occurring as consequences 

of either high-energy trauma is rare; mostly seen in 
young male patients, but simple low-energy falls are 
common and seen in elderly female patients.5 A truly 
stable intertrochanteric fracture is one, which when 
reduced, has a cortical contact without a gap medially 
and posteriorly. Whereas in unstable intertrochanteric 
fracture there is comminution of greater trochanter 
and there is no contact between proximal and distal 
fragment because of displaced posteromedial fragment. 
The importance of displaced lesser trochanter 

ABSTRACT
Background & Objective: Intertrochanteric femur fractures are becoming increasingly common as our population ages. 
Effective treatment strategies that result in high rates of union of these fractures and low rates of complication are important. 
This study was designed to evaluate the clinical outcome of intertrochanteric fracture treated with dynamic hip screw, among 
many other fixation techniques available to fix intertrochanteric fractures.

Methods: This prospective interventional study was done in the Department of Orthopaedics & Traumatology Department of 
Dhaka Medical College Hospital, Dhaka between June 2013 to November 2014. A total of 30 patients having intertrochanteric 
femur fracture were treated with Dynamic Hip Screw (DHS) after doing all necessary investigations for anesthetic fitness. 
Regular follow up was done up to six months after each operation and was observed for fracture healing, stability, 
complications and functional outcome by the prescribed scoring system (Harris Hip Score).

Result: Nearly one third (30.0%) of the patients belonged to 7th decade and male to female ratio was 1:1.3. According to 
Harris Hip Score, 13(44.82%) patients were rated as excellent, 9 (31.03%) good, 5(17.24%) fair and 2(6.89%) poor. 

Conclusion: Dynamic hip screw (DHS) is a reliable method of fixing the stable intertrochanteric femur fractures. The 
reliability and long-term effect of dynamic hip screw used to treat intertrochanteric fractures of unstable variety are 
unsatisfactory and not up to the mark. 
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fragment, its size & displacement are a key to decide 
the instability of intertrochanteric fracture.6

Non-surgical treatment of intertrochanteric hip fractures 
is usually reserved for patients with co-morbidities 
that place these patients at unacceptable risk from 
anesthesia, the surgical procedure, or both.7 When 
surgery is the choice of treatment for both stable and 
unstable intertrochanteric fractures, the surgical 
goal is to achieve and maintain a stable fracture 
reduction to allow early patient mobilization. 
Achieving this goal is dependent on a number of 
factors, including the fracture pattern, the stability of 
the reduction, and the method of fixation. The first 
group of implants to be used successfully was the 
fixed-angle nail plate devices, such as the Jewett 
nail. Although these devices provide fixation of the 
proximal fragment and fixation to the shaft, they do 
not allow fracture impaction. If impaction does not 
occur and there is lack of bone contact, increased 
loads on the device often resulted in either breakage 
of the device at the nail-plate junction or separation 
of the plate and screws from the shaft, particularly in 
unstable fractures. This gave rise to sliding nail-plate 
devices (Massie nail, Ken-Pugh nail), consisted of a 
nail that provided fixation in the proximal fragment 
and a side plate and barrel that allowed the nail to 
telescope within the barrel. This mechanism allowed 
controlled fracture impaction. Impaction provided 
bone-on-bone contact, which encouraged osseous 
healing and decreased the stress on the implant, 
thereby decreasing the incidence of implant failure. 
The sliding nail-plate devices were followed by the 
sliding screw-plate devices, in which the nail portion 
was replaced by a blunt-ended screw with a large 
outside-thread diameter. This modification resulted 
in improved proximal fragment fixation and 
decreased the possibility of cutting out superiorly by 
removing the sharp edges found on the nails. Today, 
the sliding hip screw, such as Dynamic Hip Screw is 
the device most commonly used for fixation of 
intertrochanteric fractures.7

In a developing country like Bangladesh, management 
of intertrochanteric fractures is based on individual 
patient factors, such as preinjury ambulatory status, 
age, comorbidities, the financial status of the 
patient, and on fracture factors, including fracture 

type and the degree of displacement and lastly the 
surgeon’s skill to operate. Treating stable and 
unstable intertrochanteric fractures by dynamic hip 
screw (DHS) is the oldest method among many 
available options to manage such fractures. It had 
been applied in Dhaka Medical College Hospital for 
long. This study was aimed to evaluate the outcome 
of stable and unstable intertrochanteric fracture by 
Dynamic Hip Screw (DHS).

METHODS:

This study was done in Dhaka Medical College 
Hospital from June 2013 to May 2014. Prior 
permission was taken from Ethical Review 
Committee, Dhaka Medical College Hospital, Dhaka, 
Bangladesh to conduct the study. During the study 
period, 67 patients of intertrochanteric fractures 
were admitted in Dhaka Medical College Hospital, 
through emergency and out-patient Department 
(OPD). Patients older than 18 years having 
intertrochanteric fractures (Evan’s Classification, 
modified by Jensen) treated with Dynamic Hip Screw 
(DHS) were enrolled in this study (Table:I). However, 
patients with pathological fractures, open fractures, 
intertrochanteric fractures with ipsilateral femoral 
shaft fractures were excluded from study. Of the 67 
patients, 2 patients died due to diseases of old age 
before operation, 6 patients transferred to medicine 
unit for treatment of medical co-morbidities and not 
returned to orthopaedics, 3 patients were treated 
conservatively in the form of traction, 1 patient had 
open fracture, 3 patients were found to have 
pathological fracture, 1 patient had ipsilateral 
femoral shaft fracture and so 51 patients of 
intertrochanteric fracture were left to be treated 
operatively. Among these 51 patients, 8 patients 
were operated by Proximal Femoral Locking Plate 
(PFLP), 2 patients were operated by Dynamic 
Condylar Screw (DCS), 4 patients were treated with 
Proximal Femoral Nail (PFN) and 37 patients were 
treated with Dynamic Hip Screw (DHS). Among 
these 37 patients, 7 patients did not give consent for 
the study and 1 patient died on 3rd post-operative 
day. So finally, the study was done on 29 patients. 
Informed written consent was taken from each 
patient before intervention. All the patients were 
evaluated by detail history, investigations like 
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complete blood count, random blood sugar, serum 
creatinine, chest X-ray (PA view), ECG, blood 
grouping and cross matching, Echocardiogram 
(where available).

Following intervention and discharge from the 
hospital, regular follow up was done for each patient 
after operation to assess the functional outcome by 
the prescribed scoring system (Harris Hip Score). Six 
months follow up was targeted to evaluate the final 
functional outcome. Patients were followed up at 
out-patient department on 6 weeks (1st follow up), 3 
months (2nd follow up) and 6 months after operation 
(3rd follow up). All information was collected in a 
pre-designed structured data collection sheet. 
Statistical analysis was done by SPSS using 
descriptive statistics like frequency & corresponding 
percentage.

RESULTS:

The mean age of the study subjects was 58.3 years. 
Males affected more frequently in 31-40 years age 
group (4:1), whereas, females affected more often 
in 61-70 years (2:7) (Fig: 1). Out of 5 patients in age 
group 31-40 years, 2(40%) had excellent outcome, 
2(40%) good and 1(20%) fair outcome. Age group 
41-50 years comprised of 5 patients. Of them 
3(60%) had excellent, one (20%) good and one 
(20%) fair outcome. Age group 51-60 years 
comprised of 6 patients; 3(50%) exhibited excellent 
and 3(50%) good outcome. Out of 8 patients in age 
group 61-70 years, 3(37.5%) demonstrated 
excellent, 1(12.5) good, 2(25%) fair and another 
2(25%) poor outcome. Out of 3 patients in age 
group 71-80 years, 2(66.7%) showed excellent 
result and 1(33.3%) good result. Two patients were 
above 80 years of age; of them 1(50%) showed 
good and 1(50%) fair result. These variations in 
results among age groups were statistically 
significant (p > 0.05)(Table: II).

Out of 29 cases, 2(6.9%) were type-1 fracture, 
7(24.1%) were type-2, another 7(24.1%) were 
type-3, 11(37.9%) type-4 and 2(6.9%) were type-5 
fractures. Both of the two cases of type-1 fractures 
demonstrated excellent result (100%). Out of 7 
cases of type-2 fractures, 5(71.4%) showed 
excellent and 2(28.5%) good result. Out of 7 type-3 

fractures, 6(85.7%) had excellent and only 
1(14.3%) had poor outcome. None of the 11 cases of 
type-4 fractures came out with excellent result, 
7(63.6%) with good, 3(27.3%) with fair and only 
1(9.09%) with poor result. Both of the two cases of 
type-5 fractures had fair result (100%) (Table III).

During the initial follow up almost all patients 
complained of mild to moderate pain. But at final 
follow up 13(44.8%) had painless hip, 9(31%) 
complained of mild pain on walking for a distance, 
5(17.2%) had moderate pain and needed analgesics 
to get relief of the pain. In 2(6.9%) patients, any 
bodily movement caused pain and they were on 
analgesics and rest (Table IV). Over half (51.7%) of 
the patients regained unlimited walking ability, 
nearly one-quarter (24.1%) needed one cane or 
walking stick (at the end of six months) to walk 
longer distance, 17.2% one crutch or stick and 6.9% 
two crutches or non-ambulatory (Table: V). Mean 
time from operation to sit in a chair was 3.26 days 
(range: 1 to 5 days). The rigid protocol of sitting in a 
chair or bedside on the 1st postoperative day could 
not be followed in all cases. Some patients failed to 
do so on the 1st postoperative day due to pain, 
headache and discomfort. Over half (51.7%) of the 
patients could normally use climb stairs without 
using a railing, 7(24.1%) could climb stairs using a 
railing, 5(17.24%) could climb stairs in any manners 
and 2(6.9%) were unable to climb stairs (Table VI). 
Out of 29 patients, 22(75.8%) regained full range of 
hip movements. 5(17.2%) had limited range of 
motion of the hip and in 2(6.9%) movements were 
restricted due to pain (Table VII).

So, in the final analysis of Harris Hip Score, 
13(44.8%) patients were rated as excellent, 
9(31.03%) patients were rated as good, 5(17.2%)  
as fair and 2(6.9%) as poor results. They were 
wheelchair bound and any movement of the hip 
caused pain. One of them had nonunion and lag 
screw cut out of the femoral head superiorly. 
Ultimately it ended up with varus angulation. 
Another developed deep infection and loosening of 
screws, so bed rest, antibiotic and analgesic were 
prescribed. All (100%) of the stable (type 1 & 2) 
fractures had excellent or good result. Out of 20 
cases of unstable fractures (type-3, 4, and 5) 
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13(65%) showed excellent or good result and 7 
showed fair or poor result. This difference of result 
between stable & unstable fractures was significant 
(p < 0.001) (Figure 2).

 

DISCUSSION:

Achieving the goal for two parts stable intertrochanteric 
fracture is no longer a problem now-a-days. For 
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Figure-1: Age versus sex distribution of 30 patients 

FrequencyType of fracture Percentage

Table I. Distribution of Intertrochanteric fracture by modi�ed Evans type 

Stable (n= 9)  

   Type- 1 2 6.7

   Type- 2 7 23.3

Unstable (n= 21)  

   Type- 3 7 23.3

   Type- 4 12 40.0

   Type- 5 2 6.7

Final OutcomeAge group
(years)

Table II. Distribution of patients by age group and results (n=29) 

31-40 2(40.0) 2(40.0) 1(20.0) 0(0.0) 

41-50 3(60.0) 1(20.0) 1(20.0) 0(0.0) 

51-60 3(50.0) 3(50.0) 0(0.0) 0(0.0) 0.05

61-70 3(37.5) 1(12.5) 2(25.0) 2(25.0) 

71-80 2(66.7) 1(33.3) 0(0.0) 0(0.0) 

>80 0(0.0) 1(50.0) 1(50.0) 0(0.0) 

Excellent            Good            Fair            Poor
p-value

ResultsFracture
types 

Table III. Distribution of cases by fracture types and results (n=29)

Type- 1 2(100) 0(0.0) 0(0.0) 0(0.0)

Type- 2 5(71.5) 2(28.5) 0(0.0) 0(0.0)

Type- 3 6(85.7) 0(0.0) 0(0.0) 1(14.3)

Type- 4 0(0.0) 7(63.7) 3(27.3) 1(9.0)

Type- 5 0(0.0) 0(0.0) 2(100.0) 0(0.0)

Excellent                   Good                   Fair                Poor

FrequencyCriteria of pain Percentage

Table IV. Distribution of patients by criteria of pain (n=29)

Free of pain/ Occasional pain,
but no compromise of activity 13 44.8
Mild pain 9 31.0 
Moderate pain 5 17.2
Serious pain causing limitation 
of activity/ Pain in any motion 2 6.9

FrequencyWalkingability (Support) Percentage

Table V. Distribution of patients by walking ability (Support)

Regained previous walking ability /
No support needed 15 51.7
One cane or walking stick for long 
work and most of the time 7 24.2
Walk with crutches / walking stick 5 17.2
Two crutches / Non-ambulatory 2 6.9

FrequencyClimbingstairs Percentage

Table VI. Distribution of patients by climbing stairs (n=29)

Normally without using rallying 15 51.7
Normally using a rallying 7 24.2
In any manner 5 17.2
Unable to use stairs 2 6.9

FrequencyMobility of hip Percentage

Table VII. Distribution of patients by hip mobility (n=29)

Full range of motion 22 75.8
Limited range of motion 5 17.2
Movements not possible due to pain 2 6.9

Figure 2: Pie chart shows final result of the study patients 

Excellent
13 (44.8 %)

Good
9 (31.0 %)

Fair
5 (17.3 %)

Poor
2 (6.9 %)
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unstable comminuted intertrochanteric fracture, it 
remains a challenging but common problem.8,9 This 
series included 30 cases of intertrochanteric fractures 
in adult and elderly; out of them, one diabetic 
patient died on 3rd postoperative day in BIRDEM 
General Hospital. Remaining 29 patients were evaluated 
with a follow up of 6 months. The outcome was 
satisfactory (good to excellent) in more than 75%, 
cases. The result is comparable to that of the study 
reported by Adams et al10, where the average Harris 
Hip Score at 6 months of follow up was 66.4, though 
they did not categorize the patients based on the 
Harris Hip Score. Stable intertrochanteric fractures 
are commonly treated with dynamic hip screw 
fixation with failure rate of less than 2%. The 
treatment of unstable intertrochanteric fractures is 
more controversial. Unstable intertrochanteric fractures 
treated with Dynamic Hip Screw have considerable  
failure rate, ranging from 4 to 15%.11

The average operation time in the present study was 
longer than that of Setiobudi et al11 study (mean 
operation time 58 ± 18 minutes) for 61 stable 
intertrochanteric fractures. Another study by Adams 
et al10, showed average operation time of 61.3 
minutes (58.2—64.4 minutes) in 197 patients 
operated with Dynamic Hip Screw. In the present 
series, in 1(3.4%) case only, the lag screw was cut 
out of the femoral head with varus angulation and 
resulted in nonunion. This case was considered as 
mechanical failure. Satisfactory radiological healing 
with acceptable alignment occurred in the remaining 
28(95.5%) cases.

Full range of painless hip movement is a prerequisite 
for leading a normal life. Out of 29 patients, 
2(6.89%) patients had pain while having any 
motion. In one it was due to lag screw cutout of the 
femoral head and in another due to deep infection. 
Another 5(17.2%) patients had moderate pain and 
limited range of hip mobility and needed crutch 
support for walking, 17(58.6%) could wear their 
shocks and shoes with ease. Nearly 45% patients 
had no or minimum limp, 48.3% had noticeable limp 
and 6.9% were unable to bear any weight on the 
operated limb. Over 75% were reported to walk with 
crutch with partial weight bearing. In walking frame 
within 3 months, 2 of these cases were type 4 and 2 

were type 5 unstable fracture. Among the remaining 
3 (10.3%) patients, 1 had bilateral Colle’s fracture, 1 
had contralateral ankle injury and in 1, fixation of the 
fracture was not satisfactory. So these patients were 
allowed partial weight bearing 8 weeks after 
operation. Full weight bearing in 3 months was 
observed in 28 patients. Full weight bearing was 
never possible in one patient due to pain and 
unacceptable radiological healing and position of lag 
screw. Finally, at the end of six months, 7(24.1%) 
patients needed one cane for walking and 2(6.9%) 
were non-ambulatory. Among them, 1 patient had 
unacceptable radiological healing and nail position in 
femoral head, so failed to bear weight. Another 
patient, though walked full weight bearing in 3 
months, could not continue it due to pain and deep 
infection was suspected. They had no definite cause 
but probably it may occur due to contracture of hip 
capsule and surrounding musculature as a 
consequence of delayed and prolonged surgery.

So, in the final analysis of Harris Hip Score, 
13(44.8%) patients were rated as excellent. They 
regained excellent range of motions and restored 
normal functional and walking ability without any 
limp and pain. They needed no support for walking. 
Radiologically, there were bony unions in good 
alignment and all of them were satisfied with 
operative treatment and returned to their previous 
job. Nine (31.0%) patients were rated as good. All of 
them regained full range of motion. They had 
occasional mild pain and noticeable limp. They used 
a cane for walking. Radiologically the union was good 
and alignment was acceptable. Five (17.2%) 
patients were rated as fair. They had a limited range 
of motion, moderate pain, needed analgesic with 
noticeable limp and needed crutches for walking. But 
their radiological union was sound. Two patients 
were rated as poor and they were wheelchair bound 
and any movement of the hip caused pain.12,13

Wound infection occurred in 5(16.6%) patients, 
among them 3(10%) had just stitch infection and 
2(6.6%) had deep infection. Causative organism was 
Staphylococcus aureus in all cases and it was found 
sensitive to both flucloxacillin and clauvulonic acid. 
Stitch infection was controlled within 5 days of 
antibiotic therapy, but the antibiotic was continued 
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up to 2 weeks. The deep infection was managed by 
open drainage and secondary closure associated 
with antibiotic therapy for 3 weeks. 

The study population was selected from the 
Department of Orthopaedics & Traumatology, Dhaka 
Medical College & Hospital, Dhaka and therefore, 
lacks generalization. The operating surgeons were 
not the same in all cases which might have resulted 
in operator dependent variation in outcome to some 
extent. The purposive sampling was used in 
selecting study population and the entire sample was 
collected from the patients operated after admission. 
This sampling bias further limits the generalization of 
the findings.

CONCLUSION:

From the findings, it can be concluded that, Dynamic 
Hip Screw is a reliable and standard method of fixing 
the stable intertrochanteric femur fractures. In case 
of fixing the unstable intertrochanteric femur fractures 
with Dynamic Hip Screw, its reliability and long-term 
effect are unsatisfactory and not up to the mark. 
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INTRODUCTION

Antibiotics have been pivotal in treating and 
preventing common infections, but their overuse 
and misuse have contributed to an alarming 
increase in antibiotic resistance worldwide. 
Antibiotic resistance has been a low-priority area 

in most developing and many developed 
countries. The irrational and overuse of antibiotics 
results not only in the emergence of resistant 
bacterial strains but also imposes an economic 
burden on national health system.1 Several 
studies have shown that antibiotic-resistant 
infections are associated with increased morbidity 

Perception About the Use of Over-the-Counter Antibiotics Among Patients 
Attending Outpatient Department of a Tertiary Care Hospital of Bangladesh
Md. Ashraf Uddin Ahmed,1A.S.M. Morshed,2 Farzana Yasmin,3 Dwijraz chakraborty4

ABSTRACT
Background & objective: Antibiotics are considered among the most commonly sold drug classes in the 
developing countries. The irrational and overuse of antibiotics result not only in the emergence of resistant 
bacterial strains but also adverse reactions and economic burden on national health system. This study was 
carried out with the focus to assess the awareness, attitude and practice of patients visiting Outpatient 
Department (OPD) of Bangladesh Institute of Research & Development in Endocrine & Metabolism (BIRDEM) 
General Hospital. towards antibiotic usage and development of its resistance  

Methods: This cross-sectional study was done in the OPD of BIRDEM General Hospital from June 2017 to July 
2017. Patients presented at OPD were selected by convenient sampling. The total number of respondents was 
100. A semi-structured questionnaire was used to collect information from the respondents. Data were analyzed 
using statistical package for social sciences (SPSS) version 20.0 and descriptive statistics were used to analyze 
the data.

Results: Of all the participants who took part in the study, 46% had no knowledge and 36% were unaware of 
ill-effects of antibiotic resistance. Over half (54%) of the patients showed confusion between antibiotic and 
antiviral drugs. Investigating patients’ practice about antibiotics revealed that 50% patients used to take 
incomplete antibiotic course and 30% patients shared their antibiotics with other sick family members. During 
emergencies, 16% patients used the previously left-over antibiotics without seeing the expiry date. Nearly half 
(46%) of the patients had a practice of taking previously prescribed antibiotic again for the similar nature of 
illness without consulting a doctor, 6% patients sought antibiotics prescription whenever they consult a doctor.

Conclusion: Although the results of this study cannot be generalized to all adult Bangladeshi, indiscriminate use 
of antibiotic and unawareness of antibiotic resistance and poor attitude towards the antibiotic usage can be a 
concern for antibiotic resistance in Bangladesh. It highlights the need of educational interventions to increase  
awareness of people about the consequences of antibiotic misuse and also to develop healthy attitude to practice 
antibiotic usage.
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and mortality as compared with antibiotic- 
susceptible infections.1 The World Health Report 
2007 stressed antibiotic resistance as one of the 
major threats to public health security in the 21st 
century.1 There are cross-sectional studies on the 
people’s perception about antibiotic use;2,3 
however, very few studies have assessed the 
patients’ level of awareness about antibiotic uses 
as a contributing factor for development of 
antibiotic resistance.4,5

In developing countries like Bangladesh, where 
most of the people is not health conscious, 
particularly about antibiotic use and resistance, 
educational intervention to raise their awareness 
on the issue is essential. Thus, the present study 
was aimed at assessing the patients’ awareness, 
attitude and practice towards antibiotic usage in 
Bangladesh could be useful to plan for educational 
intervention. 

METHODS:

This was an observational study, carried out in 
Outpatient Department (OPD) of Bangladesh 
Institute of Research and Rehabilitation in 
Diabetes, Endocrine and Metabolic Disorders 
(BIRDEM) General Hospital, Dhaka over a period 
of two months from June 2017 to July 2017. Adult 
people aged ≥18 years attending at OPD who had 
used antibiotic within last one year were the study 
population. Participants who were in medical, 
paramedical profession or who had their relatives 
in such profession or person who were unaware 
about the term “Antibiotic” were excluded. Based 
on the predefined eligibility criteria, a total of 100 
respondents of both sexes (82 males and 18 
females) participated in the study. A structured 
questionnaire, both in English and Bangla, was 
given to the respondents. Ethical approval for the 
study was obtained from Ethical Approval 
Committee of Bangladesh Diabetic Association 
(BADAS) prior to commencing data collection.

A total of 14 variables were included in the 
questionnaire; 8 of them were set to assess the 
patients’ awareness about antibiotic resistance 
and its adverse effects on public health. Another 6 

questions were set to assess the attitude and 
practice of the respondents about antibiotics. Data 
were analyzed with the help of SPSS (Statistical 
Package for Social Sciences) version 20.0. The 
test statistics used to analyze the data were 
descriptive statistics only.

RESULTS:

A total of 100 questionnaires were distributed;all 
of whom completed the questionnaire. The mean 
age of the participants was 35.8±11.9 years (Fig 
1). Majority (82%) of the participants was male 
with male-to-female ratio being roughly 4:1. 
Educational level of the participants varied from 
high school (58%) to graduate and above (42%). 
Questions are set to assess patients, awareness 
about antibiotic usage and development of its 
resistance (Table 1). Of all the participants who 
took part in the study, only 42 had heard about 
antibiotic resistance. Nearly half (46%) of the 
participants was not aware about the seriousness 
of the issue and 12% participants did not know 
about antibiotic resistance.

More than half of the participants (54%) knew 
about development of bacterial resistance to 
antibiotics and that could be fatal to themselves 
and even to their family members. About three 
quarters (72%) agreed that, usage of antimicrobials 
without doctor’s advice is harmful. While 26% 
participants believed that, self-medication or taking 
medication on advice of medical shopkeeper, any 
non-medical person (Relatives/Friends/Neighbors) 
or even by seeing advertisement on Internet/ 
Television/ Newspapers are not harmful.

Nearly half (46%) of the participants was aware 
about basic difference between antibiotic and 
antiviral drugs and their usage. Less than one 
quarter (20%) participants believed that, there is 
no such difference between usage of antibiotics 
and antivirals. More than one-third (34%) of the 
participants did not know about the development 
of resistance due to misuse of antibiotic in place of 
antivirals without doctor’s advice. More than 
three-quarters (76%) of the participants believed 
that, promiscuous use of antimicrobials is harmful 
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while 22% participants felt such use to be safe 
and 2% were not aware about the consequences 
of indiscriminate use of antibiotics.

Fifty percent participants agreed that, they stop 
taking prescribed antibiotics when start feeling 
better; among them 30% stop antibiotic 
frequently, 14% sometimes and 6% stop 
antibiotic very rarely. Another 50% participants 
complete the full regimen prescribed by the doctor 
(Table 2). Nearly one-third (30%) of participants 
have a habit of sharing their antibiotics with a sick 
family member. While 70% participants do not 
practice sharing of their antibiotics with anyone. 
Sixteen percent of participants keep antibiotic 
stock at home and use it without seeing the expiry 
date during emergencies, while 84% participants 
check for the expiry date and discard the left over 
antibiotics.

Nearly half (46%) participants used to take 
previously prescribed antibiotics again for the 
similar nature of diseases subsequently without 
consulting a doctor, while 54% participants would 
like to consult a doctor before taking any antibiotic 
even for the similar illness. Only 6% participants 
would like to consult another doctor to prescribe 
antibiotic if the former disagreed to do so. 
Majority (94%) of the participants disagreed to 
have such expectations from the doctor during 
consultation. More than one-third (36%) 
participants admitted that they gave antibiotic to 
their children for common cold, while 64% 
participants said they usually used cough 
remedies instead of antibiotics.

 

FrequencyQuestions & Response Percentage

Table I. Questions to assess patient’s awareness about antibiotic
usage & development of its resistance (n=100)

A.1 Heard about antibiotic resistance.  

     Yes 42 42.0

     No 46 46.0

Don’t know 12 12.0

A.2 Antibiotic resistance could be fatal to me or my family.

     Yes 54 54.0

     No 36 36.0

Don’t know 10 10.0

A.3 Antibiotic self-medication is harmful.  

     Yes 72 72.0

     No 26 26.0

Don’t know 2 2.0

A.4 Usage of antibiotic by advice of  non-medical relative 

is harmful.

     Yes 72 72.0

     No 26 26.0

Don’t know 2 2.0

A.5 Usage of antibiotic by seeing advertisement on Internet/

Media/Newspapers is harmful.  

     Yes 66 66.0

     No 30 30.0

Don’t know 4 4.0

A.6 Usage of antibiotic by advice of Medical Shopkeeper 

is harmful.

     Yes 66 66.0

     No 32 32.0

Don’t know 2 2.0

A.7 Using antibiotics for viral infections can increase its

resistance.

     Yes 46 46.0

     No 20 20.0

Don’t know 34 34.0

A.8  Indiscriminate use of antibiotic can cause more harm 

than good

     Yes 76 76.0

     No 22 22.0

Don’t know 2 2.0Fig: 1 Distribution of patients by their age

<20
2%

21-30
38%

31-40
34%

41-50
16%

51-60
10%



45

Perception About the Use of Over-the-Counter Antibiotics Among Patients Attending Outpatient Department of a Tertiary Care Hospital of Bangladesh Ahmed et. al.

O
R

IG
IN

A
L A

R
TIC

LE

DISCUSSION:

Antimicrobial resistance is one of the most serious 
public health threats of the twenty-first century. 
Globally, about 700,000 people die due to 
AMR-related illnesses every year. It is estimated 
that by 2050 these deaths will reach 10 million, 
costing US$100 trillion.6 The development of 
antimicrobial and antibacterial resistance related 
to misuse of antibiotics and irrationalized use of 

non-prescription antibiotics has become a major 
public health problem. This is one of the very few 
cross-sectional studies in Bangladesh that 
attempted to identify & examine the perceptions 
of antibiotics in the general population.

Over-the-counter medication with antibiotics by 
general population is high in low income countries 
like Srilanka, Vutan, Africa, Pakistan, India, 
Nizeria etc. This finding is in agreement with a 
similar studies which showed that the commonest 
groups of medication prone to self-medication 
include antimalarials and antibiotics.7 Though 
awareness programs are carried out by WHO, 
58% (46% don’t know and 12% don’t 
understand) participants seeking primary care in 
BIRDEM General Hospital, Dhaka, were found to 
have no knowledge that antibiotic resistance is a 
major threat, while only 9% of Chinese people 
were unaware of “antibiotic resistance” term.3 
These variations may be attributed to the patient’s 
level of awareness, education, standard of living, 
economy of the country, and also to the 
non-calibration of the sample size.

The level of knowledge about the consequence of 
antibiotic resistance was found to be 54% among 
the participants. On the contrary, high level of 
knowledge (80.7%) in this regard was found in 
the study done by Andre et al.8 Nearly one-third 
(36%) of the participants of this survey did not 
agree that, antibiotic resistance is a 
life-threatening problem which is almost 
consistent with the findings of Vanden et al9 who 
showed that 42% of the participants were 
unaware about the possible health dangers of 
antibiotic resistance. In a descriptive study in 
Hong Kong in which patients were asked how 
much they knew about the therapeutic and 
side-effects of the medications they used, 69% 
knew at least some of the therapeutic effects 
while 31% did not know any of the therapeutic 
effects, so rendering themselves at risk from 
inappropriate use of drugs.3 Furthermore, the vast 
majority (93%) of the patients were totally 
unaware of the possibility of side-effects in that 
study. Such unawareness and misguided beliefs 
could be potential danger to public health. 

FrequencyResponse & Questions Percentage

Table II. Patients’ antibiotic behavior related to antimicrobial 
resistance. (n=100)

B.1 Stop taking prescribed antibiotics when feeling better.

     never do 5 5.0

     very rarely 6 6.0

     Sometimes 14 14.0

     Frequently 30 30.0

B.2. Share antibiotics with sick family members.  

     never do 70 70.0

     very rarely 2 2.0

     Sometimes 8 8.0

     Frequently 20 20.0

B.3. Take antibiotic without seeing the expiry date.  

     never do 84 84.0

     very rarely 4 4.0

     Sometimes 6 6.0

     Frequently 6 6.0

B.4. Take previously prescribed antibiotic again for the similar 

incidence.  

     never do 54 54.0

     very rarely 6 6.0

     Sometimes 14 14.0

     Frequently 26 26.0

B.5. Consult another doctor to prescribe antibiotic if �rst doctor 

disagreed to do so.  

     never do 94 94.0

     very rarely 6 6.0

     Sometimes 0 0.0

     Frequently 0 0.0

B.6. Use antibiotic for child su�ering from common cold  

     never do 64 64.0

     very rarely 4 4.0

     sometimes 12 12.0

     Frequently 20 20.0
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In the present study, 72% participants agreed 
that usage of antimicrobials without doctor’s 
prescription or by any other ways is harmful. 
Similar level of awareness (70%) was also found 
among the students of Portugal.5 In our study, a 
significant number of participants believed that, 
self-medication or taking medication by advice of 
non-medical person is not harmful. Among them 
26% think that taking antibiotic by advice of 
non-medical person (Relatives/Friends/ Neighbors) 
are not harmful, while this number from medical 
shopkeeper was 32%. Over half (51.8%) of 
Jordanians used antibiotics on advice of their 
relatives.10 Alghanim11 showed that the 
commonest source of information was the private 
sector pharmacy salesmen (including pharmacists), 
reported by about three-quarters of the 
respondents (74.0%). This was followed by 
respondents’ experiences or knowledge from 
previous episodes (50.8%). Health staff was the 
least common source of information (9.6%). In a 
study of United Arab Emirates prevalence of 
antibiotic use with and without a prescription was 
high (40%). The pharmacy was the main source, 
where the majority (>90%) obtained antibiotics.12

Like other studies8,10 54% participants of our 
study showed confusion regarding effectiveness of 
antibiotics against bacteria or viruses, (20% don’t 
know and 34% don’t understand the difference 
between antiviral and antibiotic). In other studies, 
27% and 19% of people believed that, intake of 
antibiotics during common cold made them to feel 
better more quickly and 32% of them felt that it 
prevented the occurrence of more serious 
illness.10 Around 80% people of Bangladesh live in 
rural areas and their access to quack or village 
doctors or traditional healers are quite common, 
who actually prescribe not only irrational 
antibiotics, but also the newest regimens, like 
ceftriaxone or meropenem every now and then. 
Several factors, like gross dispensing of 
antibiotics, unethical promotion, self-medication 
without prescription, irrational use of antibiotics in 
prescriptions by professionals, animal agricultural 
antibiotic use are endangering the situation in the 
country.13 In the present study, 22% participants 
believed that the indiscriminate use of 

antimicrobial drugs is more harmful, whereas 
nearly 60% of respondents of Penang state 
believed so.14 This inconsistent result is probably 
due to level of education which is much higher in 
Malaysia than Bangladesh. So improved literacy 
can change the condition.

Of all the participants who took part in the study, 
50% used to practice incomplete antibiotic course 
when they start feeling better (30% frequently 
stop, 14% sometimes stop and 6% very rarely 
stop antibiotic when they feel better). Likewise, 
about 50% of adults of Changhua were 
non-compliant.15 Kardas and colleagues16 in his 
systematic review and meta-analysis found an 
even higher percentage (62.2%) of non-compliance 
with prescribed antibiotic regimen.16 A 2015 
survey by the WHO in 12 countries across the six 
WHO regions provides a useful information of the 
general public’s knowledge over the appropriate 
use of antibiotics. Over a third of the nearly 
10,000 survey respondents had taken antibiotics 
in the past month. Nearly two thirds (64%) 
mistakenly believed that viral infections such as 
influenza or colds could be treated with 
antibiotics, and nearly a third (32%) thought that 
stopping antibiotics when they felt better rather 
than completing a course as prescribed was the 
appropriate behavior.17 Abasaeed18 found that 
self-medication with antibiotics may increase the 
risk of inappropriate use and the selection of 
resistant bacteria in Abu Dhabi. Eight hundred 
sixty questionnaires were completed, with a 
response rate of 86%, consisting of 66% males 
and 34% females. These types of irrational and 
incomplete use of antibiotics might cause 
antibiotic resistance. Nearly one-third (30%) of 
the participants of our study reported sharing 
their antibiotics with other sick family members 
whereas this antibiotic behavior was only 8% in 
Hong-Kong population.19

Less than one-quarter (16%) participants 
reported they keep antibiotics in stock and use 
them without seeing the expiry date during 
emergencies while 28.5% of Jordanians and 6.6% 
of Chinese had kept antibiotics at home for 
emergency.3,10 Nearly half (46%) had a practice of 
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taking previously prescribed antibiotic again for 
the similar illnesses without consulting a doctor. In 
other studies, 86% and 49% of respondents used 
left over antibiotics without physician’s 
consultation.4,20 In a study of rural area of 
Barabanki showed that the important sources of 
information for self-medication were previous 
prescription of doctors (72.6%), friends and 
neighbors (52.4%) and chemists (38.1%).21 In 
developing countries like Bangladesh due to 
poverty and insufficient knowledge of parents and 
children themselves perform irrational use of 
drugs.22 In our study, only 6% participants asked 
their doctors to prescribe antibiotic (Injection/ 
Tablet) for their illnesses, whenever they consult 
with them. These participants would like to 
consult another doctor to prescribe antibiotic if 
their physicians disagreed to do so. In other 
studies, similar antibiotic behaviors were 
15-48%.17,19,23 In contrast, 87% of respondents of 
Sweden had higher trust in doctors for not 
prescribing an antibiotic.8 Such inconsistent 
results show the importance of education and 
indicate the need of educational interventions to 
create awareness among participants regarding 
antibiotics and its judicious use.

CONCLUSION:

Motivation of people to understand the different 
facets of antibiotic and modifying their behavior 
towards its rational usage is vital in reducing the 
antibiotic resistance. Although antibiotics are 
prescription only drugs in Bangladesh, the results 
of this study express that antibiotic 
self-medication is rampant in Bangladesh. It is the 
duty of the government especially Drug 
Administration Authority of Bangladesh to 
implement the regulatory controls on the 
distribution and selling of antibiotics following the 
guidelines of National Drug Policy-2005.
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State of Working Slum Children in Dhaka City
Md. Nurul Amin1, Shayela Farah2, Mohoshina Karim3, Farhana Rahman,4 Shitil Ibna Islam5

ABSTRACT
Background & objective: Rapid urbanisation in the 20th century has been accompanied by the development of 

slums. Nearly one-third of the world’s population and > 60% of urban populations in the least developed countries 

including hundreds of millions of children live in slums. Slums are areas of broad social and health disadvantage 

to children and their families due to extreme poverty, overcrowding, poor water quality and sanitation, 

substandard housing, limited access to basic health and education services. The objective of this study was to 

assess the demographic and nutritional status of working slum children in Dhaka city.

Methods: This descriptive cross-sectional study was conducted at Moghbazar slum, situated in Dhaka city from 

July to December, 2013. A total of 200 slum children aged 6 to18 years whose parents’ (either father or mother) 

voluntarily consented to allow their children participate in the study.

Result: Out of 200 slum children, 57(28.5%) were in the age group of 12-14 years, among them 110(55.0%) 

were male. More than 50% never attended any kinds of formal school. Forty five percent children lived with their 

parents. Over half (26%) of the slum children were engaged in beggary, 23% were van/rickshaw puller, 22% were 

rag-picker (Tokai), 10% were cooli. Three-quarters of the children had medium work-load and 80% did 5-8 hours 

work per day sixty percent of the children had monthly income of Taka 1000-1500. In terms of BMI, one-third 

(33.5%) was severely under-nourished, 55% were of normal BMI and 11.5% were overweight and obese. 

Conclusion: The study presented a gloomy picture (in terms of nutritional status) of working children in a 

selected slum within Dhaka city. Therefore, health related programmes should focus to improve the overall 

wellbeing of the working slum children.

Key words: Nutritional status, working slum children, occupation.
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INTRODUCTION:

Children constitute a large segment of the world's 
population and, therefore, form a significant 
component of all human societies.1 There is a 
general tendency in society to view slum children 
as criminals, victims, or as sub-human figures but 
a significant portion of disadvantaged children live 
in the slums on account of acute impoverishment 

which is caused by social deprivation.2 Many 
children find works, like collecting the waste 
papers, cleaning cars or working as shoe shiners. 
Some engage in begging, pick-pocketing or sex 
pervert while others end up as drug addicts, who 
use cheap and easy accessed inhalants which 
cause irreversible brain damage. Furthermore, 
they have less access to basic amenities, such as, 
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health, education or food.3 Bangladesh is a country 
of South Asia with 1, 47,570 sq. km of geographical 
area and 146.6 million people  making it world’s 
seventh most densely populated country.4

Dhaka is the capital city of Bangladesh and one of 
the most densely-populated & rapidly expanding 
mega-cities in the world. Unfortunately, the 
expansion and growth are not well planned. It is 
estimated that every year 300,000 to 400,000 
new migrants come to city from different parts of 
the country. As a result, every ten years the 
population of Dhaka is doubling. Many slum 
dwellers are illiterate, live in unhygienic 
conditions, eat unhealthy food and drink unsafe 
water. These conditions create many health 
problems. Overcrowding & unsanitary conditions 
facilitate the transmission of disease-including 
pneumonia and diarrhoea, the two leading killers 
of children (younger than 5 years) worldwide. 
Outbreaks of measles, tuberculosis and other 
vaccine preventable diseases are also more 
frequent in these areas, where population density 
is high and immunization levels are low.5 

It has been recognized that infants, children and 
women of the reproductive age constitute the 
most vulnerable group from the stand point of 
nutrition. Malnutrition is the outcome of many 
complex biological and social processes. The roots 
of malnutrition run deep into its social soil and it is 
a cause of concern.6 Since children have the rights 
to survival, adequate health care and a standard 
of living that supports their full development. 
Research on urban slum dwellers, specially, on 
nutrition is very relevant and deserve in-depth 
studies. This could help explain many of the 
interrelated variables which come into play in 
explaining the prevailing situation amongst the 
urban slum dwellers. The purpose of the study 
was to assess the demographic and nutritional 
situation of working slum children in slum 
environment in Dhaka city.

METHODS:

This descriptive cross-sectional study was 
conducted at Moghbazar slum situated near the 
Dhaka Community Medical College Hospital. The 

study duration was six months from July to 
December, 2013 to assess the situation of working 
slum children in Dhaka city. A house-to-house 
survey was conducted and a total of 200 working 
children aged 6 to 18 years were enrolled using 
purposive sampling technique. Consent regarding 
their participation in the study was, however, 
taken from their parents. The children were 
interviewed and information regarding the age, 
education, occupation, monthly family income, 
working conditions and nutritional status of their 
children were collected both from the parents and 
children. Height was measured without shoes to 
the nearest centimeter using a ruler attached to 
the wall, while weight was measured to the 
nearest 0.1 kg on a manually-adjusted scale with 
the subject wearing school ordinary dress and no 
shoes. Then data were collected from the 
respondents by face-to-face interview using a 
semi-structured questionnaire (Research Instrument 
or Tool). Using weight and height data, body mass 
index (BMI) was calculated with the help of 
formula BMI = (weight in kg)/ (height in sq-meter). 

Fig. 1 : Body mass index-for-age percentiles 
(Adapted from CDC, Atlanta)
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FrequencySocio-demographic characteristics Percentage

Table II. Socio-demographic characteristics of slum children (n=200)

Age (years)
    6-8 45 22.5
    9-11 40 20.0
    12-14 57 28.5
    15-17 42 21.0
    >17 16 8.0
Sex
    Male 110 55.0
    Female 90 45.0
Education
    Never attended any school 102 51.0
    Primary incomplete 60 30.0
    Primary complete 33 16.5
    Secondary incomplete 05 2.5
Living with
    Both Parents 90 45.0
    Mother Only 54 27.0
    Father Only 02 1.0
    Alone 44 22.0
    Others 10 5.0
Family members
    <3 14 7.0
    3-5 166 83.0
    >5 20 10.0

FrequencyWork-related variables Percentage

Table III. Working status of the slum children (n = 200)

Occupation
    Beggary 52 26.0
    Domestic help 15 7.5
    Rag-pickers (Tokai) 44 22.0
    Day labour 15 7.5
    Sex work 08 4.0
    Rickshaw/van-pulling 46 23.0
    Transport work/help (Cooli) 20 10.0
Work-load
    Normal 34 17.0
    Medium 150 75.0
    Heavy 16 8.0
Working hours
    5-8  160 80.0
    > 8  40 20.0
Personal income (TK)
    < 1000 60 30.0
    1000-1500 120 60.0
    >1500 20 10.0

As BMI of children and adolescents is age- and 

sex-specific, calculated BMI were plotted on 

Growth-chart [developed and recommended by 

Centre Disease Control (CDC), Atlanta] to find the 

percentile. Then the nutritional status of the 

individual respondents was determined as follows:

Data were processed and analysed using SPSS, 

version 23. All analyzed data were presented in 

the form of frequency and percentages. 

RESULTS:

Out of 200 slum children, 57(28.5%) were in the 

age range 12-14 years, 45(22.5%) in 6-8 years 

and 42(21.0%) were in 15-17 years. Among them 

110(55.0%) were male and the rest female. More 

than 50% children never attended in school, 30% 

had incomplete primary level education and 

16.5% completed primary level. Forty five percent 

children lived with their parents, 27% lived with 

their mothers only and 22% lived alone. Majority 

(83%) had 3-5 family members (Table II).

The children were found to be engaged in a wide 

range of activities, which included among others 

Tokai (rag-picker) (22%), van/rickshaw puller 

(23%), beggar (26%), Cooli (10%) at the railway 

station or ‘launch ghat’ etc. Seventy five percent 

of the children had medium work-load and 80% 

did 5-8 hours work per day. Sixty percent had 

monthly income of Taka 1000-1500, 30% Taka < 

1000 and 10% Taka > 1500 (Table III). In terms 

of nutritional status (BMI), one-third (33.5%) was 

severely undernourished, 55% were of normal 

nutritional status, 9% were overweight and 2.5% 

obese (Fig 2). 

    

 

Nutritional status Percentile range  
   

    
    

   

Underweight < 5th Percentile

Normal 5th to < 85th Percentile

Overweight 85th to < 95th Percentile

Obese ≥ 95th Percentile

Table I. Nutritional status based on BMI-for-age percentiles 
(Adapted from CDC, Atlanta)
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Fig. 2: Distribution of children by their nutritional 
status (n = 200)

DISCUSSION: 
Growth of urban population is always accompanied 

by the growth of slums, which poses threat to the 

health of urban population, particularly, the health 

of the children.7 In the present study out of 200 

slum children, 57(28.5%) were in the age range of 

12-14 years, 45(22.5%) in the range of 6-8 years 

and 42(21.0%) were in 15-17 years which bears 

consistency with the findings of Ahmad8 (31% 

were 8-10 years, 34% 11-13 years and 35% 

14-18 years of age). 

The present study demonstrated that over half 
(51%) of the children never attended in any kinds 
of formal education & 15(33.0%) had incomplete 
primary education. Khatun & associates2 conducted 
a study in Khulna city where one-fourth (25%) of 
the children were illiterate, 57% completed up to 
Grade-III and only 3% completed up to Grade- 
VIII. Forty five percent children lived with their 
parents, 27% with mothers only and 22% alone. 
These findings are consistent with the findings of 
“The Chetona Bikash Kendra (CBK)” where 45% 
live with their parents, 18% maintained contact 
with parents and 24% had no contact with 
parents.8 Majority of children lived with 3-5 family 
members with average family member being 5.9 
Conception goes that population explosion rate is 
high in slum. But the study found that they prefer 
to have small-family like other non-city slum 
dwellers for better living. 

UNICEF estimates that around 16% of children 
aged 5-14 years in developing countries are 
involved in child labour.10 ILO estimates that 
around 215 million children under 18 work around 
the world; many of them being full-time. In 
Sub-Saharan Africa 1 in 4 children aged 5-17 
works, compared to 1 in 8 in Asia-Pacific and 1 in 
10 in Latin America are engaged in child-labour.11  
Even though the prevalence of child labour is 
falling in recent years everywhere, apart from 
Sub-Saharan Africa,12 it continues to harm the 
physical and mental development of children and 
adolescents and interfere with their education.10

The slum children were found engaged in a variety 
of activities, which mong others include 
rag-picking, van/rickshaw pulling, beggary, 
assisting passengers in carrying their luggage in 
“railway station” or “launch-ghat” (cooli) etc. 
Working children are involved in many different 
types of work, often for little or no pay. Some 
children work within their own homes, engaged in 
domestic chores and small family businesses. 
Others work outside their homes, in small shops, 
factories, restaurants, tanneries, waste-dumps and 
on the streets. Most working children are employed 
for an average 8 to 12 hours a day. Many children 
involve working in hazardous conditions that 
endanger their physical or mental health and moral 
development through unsafe environments, 
dangerous duties or overly- long working hours.13

Three-quarters (75%) had medium work-load and 
80% of them did 5-8 hours work per day and most 
of their income was 1000-1500 Tk per month 
which is in line with the results of Khatun et al2. 
Malnutrition makes a central contribution (up to 
56%) to child mortality worldwide and is a 
recognised problem in informal settlements.14 In 
the present study, (33.5%) children were severely 
under-nourished, 55% were normal and 11.5% 
overweight or obese. Compared with their urban 
counterparts, children in slums are more likely to 
be undernourished and stunted 15,16 which might 
be due to prolonged or recurrent episodes of 
hunger or specific nutritional deficiencies (e.g., 
caloric, protein, micronutrient), and also might be 
due to persistent or recurrent ill-health.17
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In countries where a large proportion of the urban 
landscape is covered with slums, the rates of 
malnutrition and mortality amongst children are 
high, particularly in sub-Saharan Africa and South 
Asia. This is clearly linked to inequalities in access 
to shelter, health care, employment & education. 
In most of the developing countries, 2 out of 5 
slum children are malnourished, a ratio that is 
twenty times higher than that of developed 
countries.18

CONCLUSION:

The findings of this cross-sectional study 
presented a gloomy picture (in terms of 
demographic and nutritional status) of working 
children in a selected slum in Dhaka city. A 
large-scale study addressing the variables of 
interest is desirable for gaining further insight.
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Pattern of Drugs Use in Selected Paediatric Diseases in Outpatients 
Departments of Public and Private Teaching Hospitals in Bangladesh
Tasnin Afrin,1 Rumana Afroz,2  Shahin Sultana,3 Kamrunnesa,4 Mahbuba Jahan Lotus5

ABSTRACT 

Background & objective: Appropriate use of drugs are important in any diseases in any population. It is 
particularly so in children. To evaluate whether drugs are properly utilized in terms of efficacy, safety, 
convenience and economic aspects at all levels in the chain of drug use, periodic studies addressing the 
utilization of drugs in different health care setting are essential. Various drug utilization studies have been 
carried out all over the world but there are limited studies addressing drug use patterns in pediatric population 
in Bangladesh. The present study is one such step to evaluate the pattern of drug use in different pediatric 
diseases among patients attending at pediatric out-patient department (OPD) in two selected medical college 
hospitals.

Methods: This cross-sectional study was conducted in the paediatric OPD of two tertiary care hospitals, Sir 
Salimullah Medical College & Mitford Hospital (SSMC & MH) (a public hospital), Dhaka and Dhaka National 
Medical College (DNMC) & Hospital (a private hospital). A total of 600 children (300 from each of the two 
Medical College Hospitals) were selected as study subjects. Three hundred prescriptions audited in SSMC & MH 
contained a total 946 drugs and 300 prescriptions audited in DNMC contained 990 drugs in total.  Patients got 
admitted during out-patient department visit were excluded from the study. The age and sex of the patients 
and medications use-related variables like dose, frequency, duration and route of administration of the drugs 
were noted. Pattern of drug use in the hospitals for pediatric population was evaluated.

Results: The study subjects of the two tertiary hospitals were almost identical in terms of age and sex (p = 
0.181 and p = 0.369 respectively). Use of three drugs per encounter was commonly observed in both the 
hospitals. Around one-third of the prescriptions contained four drugs. Prescription of five drugs was rare in both 
the hospitals. Prescription with two drugs was higher in SSMC & MH than that in DNMC Hospital (p = 0.043). 
Majority of the prescriptions from SSMC (83.1%) contained drugs within essential drug list (EDL) compared to 
that from DNMC (73%) (p< 0.001). The highest prescribing drug was antibiotic, both in SSMC (22.7%) and 
DNMC (23.2%) (p = 0.417) followed by analgesic (18% in SSMC and 17.7% in DNMC), anti-diarrhoeal. The less 
commonly used drugs were gastric acid suppressant, antispasmodic, anthelmintic, antiemetic, while rarely 
prescribed drugs were antihistamines, antiasthmatic and nasal drops. Pattern of drugs prescribed in two 
hospitals were similar (p > 0.05).

Conclusion: The study concluded that the rate of antibiotics prescribed in both public and private hospitals is 
higher. Further studies teaching hospitals etc. are required for the monitoring of drug utilization pattern and 
formulation of Standard Treatment Guidelines (STG) for the physicians is essential.

Key words: Pattern of drug use, Pediatric diseases, Outpatients department, Public & private teaching 
hospitals etc.



INTRODUCTION:

Pediatrics is the branch of medicine dealing with the 
development, diseases and disorders of children.1 
Drug therapy is considered to be the major 
component of pediatric management in health care 
settings like hospital. The use of antimicrobial agents, 
specially antibiotics has become a routine practice for 
the treatment of pediatric illness.2 However, there are 
also reports of an irrational use of antibiotics,3 which 
may even lead to infections worse than originally 
diagnosed ones. Inappropriate prescribing is a 
recognized worldwide problem of the healthcare 
delivery system.4 The rational prescribing can be 
assessed with the help of conducting prescription 
audit on continuous basis. In recent years, drug 
utilization studies are found to be useful tool to 
facilitate rational use of drugs in health care delivery 
systems. It truly reflects the status of health care 
system. Various indicators have been developed by 
International Network for the Rational Use of Drugs 
(INRUD) to allow for assessment of drug use practices 
and suggesting remedial measures.5 Many studies 
point to major misconceptions & misuse of medicines. 
The design of drug use indicator studies, however 
varies from settings to settings. While a large number 
of drug utilization studies are available for adults all 
over the world,6,7 a few studies provide information on 
drug use patterns in pediatrics.

Pediatrics is among the most vulnerable population 
group in terms of disease acquisition. Besides, 
pharmacodynamic and pharmacokinetics are different 
in children, which often make them more susceptible 
to various adverse drug reactions.8,7 Additionally, the 
impact of maternal drug intake on neonates is also 
relevant in this context. Such issues therefore call for 
close monitoring of drug prescribing trends in 
neonates and infants.9,10 Besides, due to economic 
and ethical issues, children do not often participate in 
clinical trials and specific knowledge about effect of 
drugs in children is often inadequate.11 Another 
common problem encountered in children is failure to 
comply with therapeutic regimen due to either 
inconvenient dosing schedule and/or large number of 
medicines prescribed.12 Study of drug utilization 
pattern in a particular setting gives an idea about the 

prescribing practices and characterizes the early 
signals of irrational drug use. With the help of WHO 
prescribed drug use indicators and concept of defined 
daily doses it is possible to compare drug utilization 
patterns between different settings.13 Appropriate 
drug utilization studies are, therefore, important tools 
to evaluate whether drugs are properly utilized in 
terms of efficacy, safety, convenience and economic 
aspects at all levels in the chain of drug use.14 Various 
drug utilization studies have been carried out all over 
the world but there are limited studies addressing drug 
use patterns in pediatric population in Bangladesh.

Therefore, the present study was undertaken to 
evaluate the pattern of drug use in different pediatric 
diseases.  Out-patient Department of two tertiary 
level hospitals in Bangladesh, which may help 
clinicians to take appropriate measure for the 
improvement of prescribing pattern and use of 
essential drugs to prevent prescribing errors and thus 
promote rational use of drugs. 

 METHODS:

This cross-sectional descriptive study was carried out 
in the pediatric out-patient department (OPD) of two 
tertiary care hospitals. The study population included 
children attending at Paediatrics OPD in Sir 
Salimullah Medical College & Mitford Hospital, Dhaka 
and Dhaka National Medical College & Hospital. A 
total of 600 children (300 from each of the two 
selected Medical College Hospitals) were selected as 
study subjects. However, patients got admitted 
during out-patient department visit were excluded 
from the study. The study population were classified 
as low income group (monthly income<10000/ 
month), middle income group (monthly income 
10000-20000/ month) and high-income group 
(monthly income >20000/month). The demographic 
characteristics like age and sex of the patients and 
medications use-related variables like dose, 
frequency, duration and route of administration of 
drugs were recorded. Pattern of drug used in the 
selected hospitals for pediatric population was 
evaluated with the help of World Health 
Organization’s Core Drug Indicators to Investigate 
Drug Use in Health Facilities as follows (Table I):
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The total number of drugs prescribed for 300 patients 
of SSMC & MH was 946 and that prescribed for 300 
patients of DNMC was 990. The most commonly 
prescribed drugs were noted. The number of drugs 
prescribed from essential drug list of Bangladesh was 
also studied. Data were analyzed using SPSS and the 
test statistics used to analyze the data were 
descriptive statistics and Chi-squared (χ2). Level of 
significance was set at 5% and p-value < 0.05 was 
considered significant. 

RESULT:

The pediatric patients included from the two tertiary 
hospitals were almost similar in terms of age 
distribution with 1-6 years age group was the 
predominant (p = 0.181) (Table II). The sex 
distribution was also identical between the study 
groups (p = 0.369) (Fig. 1). Use of three drugs per 
encounter was commonly observed in both the 
hospitals. Around one-third of the prescriptions 
contained four drugs. Prescription of five drugs was 
rare in both the hospitals. Prescription with two drugs 
was higher in SSMC than that in DNMC (p = 0.043) 
(Table III). Majority of the prescriptions from SSMC 

(83.1%) contained drugs within EDL compared to that 
from DNMC (73%) (p< 0.001) (Table IV). The highest 
prescribing drug was antibiotic, both in SSMC 
(22.7%) and DNMC (23.2%) (p = 0.417) followed by 
analgesic (18% in SSMC and 17.7% in DNMC) and 
anti-diarrhoeal (10.5% in SSMC and 10.1% in DNMC). 
The less commonly used drugs were gastric acid 
suppressant, antispasmodic, anthelmintic, antiemetic, 
while rarely prescribed drugs were antihistamines, 
antiasthmatic and nasal drops. Pattern of drugs 
prescribed in two hospitals were almost similar (p > 
0.05) (Table V).
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WHO core drug use indicators

Table I. World Health Organization Core Drug Indicators to 
Investigate Drug Use in Health Facilities

Prescribing indicators

1. Average number of drugs per prescription

2. Percentage of drugs prescribed by generic name

3. Percentage of encounters with an antibiotic prescribed

4. Percentage of encounters with an injection prescribed

5. Percentage of drugs prescribed from Essential Drug List or formulary

Patient care indicators*

6. Average consultation time

7. Average dispensing time

8. Percentage of drugs actually dispensed

9. Percentage of drugs adequately labeled

10. Patient’s knowledge of correct dosage

Facility indicators

11. Availability of copy of Essential Drug List or formulary

12. Availability of key drugs

Some additional indices
13. Percentage of encounters with other drugs

*Number  6-10 were not included in current  study

Study Area
Age(years)

Table II.Distribution of age of study subjects in the two study areas

0 – 1 84(28.0) 63(21.0) 

1 – 6 124 (41.3) 128(42.7) 
0.181

6 – 10 82(27.3) 94(31.3) 

10 – 12 10(3.3) 15(5.0) 

SSMC
(n = 300)

DNMC
(n = 300)

*p-value

*Data were analyzed using Chi-squared (χ2) Test and were presented as n(%).
Figures in the parentheses denote corresponding percentage. 

Study AreaPrescriptions 
containing number 
of drugs

Table III.Number of drugs prescribed per prescriptions

Two 60(20.1) 40(13.3) 

Three 140(46.6) 145(48.4) 0.043
Four 94(31.3) 100(33.3) 

Five 6(2.0) 15(5.0) 

SSMC
(n = 300)

DNMC
(n = 300)

*p-value

*Data were analyzed using Chi-squared (χ2) Test and were presented as n(%).
Figures in the parentheses denote corresponding percentage. 
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DISCUSSION:

The present study was intended to assess the 
prescribing pattern of drugs for paediatric patients at 
the tertiary level hospitals. The tertiary level hospitals 
have been chosen because the prescribing patterns of 
the out patients department of tertiary level hospitals 
are often copied by community practitioners and 
health workers. Irrational use of drugs is common in 
developing countries with a high rate of poly- 
pharmacy, overuse of antibiotics, use of off-level 
drugs and drugs with improper efficacy. Several 
studies have documented prescribing practice in 
different countries. But there is still dearth of 
information on the prescribing pattern of drugs in 
paediatrics. In the present study it was observed that 

the average number of drugs per prescription was 
significantly higher than recommended by WHO/ 
INRUD. Trade names were used more often and 
generic prescribing was remarkably lower at private 
sector.

Essential medicines and rational use of medicines are 
two sides of a coin – inseparable from each other and 
mutually dependent. Increase in the use of essential 
medicines makes the medication therapy more 
rational.15 In this study, 83% of the medicines could 
be considered as essential in Sir Salimullah Medical 
College & Hospital and 73% could be rated as 
essential in Dhaka National Medical College & 
Hospital. A study conducted in three tertiary hospitals 
of Delhi reported 96, 94 and 74% of essential 
medicines prescribed16 indicating that prescribing 
behavior in India for pediatric age-group is better 
than that in our country. One reason for this could be 
an effective and successful implementation of NEML 
(National Essential Medicine List) in government 
hospitals of Delhi. There is a pressing need for studies 
into how medicines are being prescribed to children in 
various settings and populations. Studies that have 
investigated prescribing in populations have found 
high prescribing rates although a limited formulary of 
medications is used.17 More medicines increase the 
risk of drug interactions, adversely affecting the 
patient compliance and hike the cost of treatment.18

Indiscriminate or prolonged prophylactic use of new 
antibiotics has been shown to contribute to the 
emergence of multi-resistant strains in the hospital 
settings. Like antibiotics, it is difficult to justify the use 
of analgesics on such a large scale, taking into 
account that prolonged and excessive use of 
analgesics may cause potential hazards.19 In 
Bangladesh doctors more often prescribe drugs 
irrationally to give quick relief of the patients without 
taking into consideration of the patient's disease 
condition and age.16 Data obtained from the study, 
however, do not support the claims that the private 
sector hospitals are more efficient and accountable in 
rational prescribing of medications than the public 
sectors do.20,21

Inappropriate drug prescribing is a global problem.22 
Misuse of drugs occurs in all countries. The irrational 
prescribing behavior is especially common and costly 

Study Area
EDL drugs

Table IV. Drugs prescribed from essential drug list (EDL) of Bangladesh

Drugs included within EDL 786(83.1) 723(73.0) <0.001
Drugs excluded from EDL 160(16.9) 267(27.0) 

SSMC
(n = 300)

DNMC
(n = 300)

*p-value

*Data were analyzed using Chi-squared (χ2) Test and were 
presented as n(%).
Figures in the parentheses denote corresponding percentage. 

Study AreaMost common
pharmacological
group

Table V. Group of drugs used in the diseases of pediatric age group
during the study

Analgesic and antipyretic 170(18.0) 175(17.7) 0.866

Antibiotic 215(22.7) 230(23.2) 0.792

Expectorants & bronchodilators 78(8.2) 88(8.9) 0.613

Antihistamines 33(3.5) 35(3.5) 0.955

Antiasthmatics 22(2.3) 26(2.6) 0.671

Nasal drops 32(3.4) 36(3.6) 0.762

Anti-diarrheal 100(10.5) 100(10.1) 0.734

Antiemetic 63(7.4) 55(5. 5) 0.310

Gastric acid suppressants 80(8.4) 86(8.7) 0.856

Antispasmodic 83(8.7) 84(8.5) 0.821

Anthelmintic 70(7.4) 75(7.5) 0.883

SSMC
(n = 300)

DNMC
(n = 300)

*p-value

*Data were analyzed using Chi-squared (χ2) Test and were 
presented as n(%).
Figures in the parentheses denote corresponding percentage. 
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in developing countries. Such practices include 
polypharmacy, use of wrong or ineffective drugs, 
underuse and incorrect use of effective drugs, use of 
combination products which are often more costly and 
offer no advantage over single compounds and 
overuse of antimicrobials and injections.23 Affordable 
medicine prices are an important prerequisite for 
ensuring access to essential drugs in the public and 
private sectors. High drug prices lead to barrier 
towards affordability.24 It is one of the specific 
objectives of the National Medicine Policy, which 
emphasize on access to equitable availability and 
affordability of essential medicines to those who need 
them.25 When the drug-price is high, the consumers 
often purchase them, in small quantities, rather than 
in therapeutic amounts. The widespread prescription 
and sale of non-essential drugs means that 
households, especially poor households, are not 
getting the best health care for their money.26

Despite resource constraint in health sector, 
particularly in drug supply, specific improvements in 
management of drugs, could reduce wastage and 
irrational use, which in turn, will make availability of 
essential drugs without increasing their expenses.27 
Prescribing pattern need to be evaluated periodically 
to increase the therapeutic efficacy, decrease adverse 
effects and provide feedback to the prescribers.28 
Drug utilization appraisals are useful for obtaining 
information about drug use pattern and their costs.29 
The causes of access gap to essential drugs and the 
measures which are needed to close the gap is linked 
to a set of fundamental economic, social and 
educational factors that lie beyond the health sector 
system.30 However, it should be borne in mind that 
access to essential medicines helps to reduce  disease 
burden.24

CONCLUSION:

The study concluded that the incidence of antibiotics 
prescribed in both public and private hospitals seems 
to be higher. Periodic studies for monitoring of drug 
utilization pattern in different health care settings and 
formulation of Standard Prescribing Guidelines (STG) 
for the physicians is essential, which will help assuring 
rational use of drugs, thereby reducing the 
unnecessary drug interactions & health expenditure. 
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Variation in Coronary Artery Disease Pattern and Risk Factors among 
Female Patients of Di�erent Age Groups in Bangladesh 
Shitil Ibna Islam,1 Md. Nurul Amin,2 Sahela Nasrin,3 F. Aaysha Cader4

ABSTRACT 

Background & objective: Coronary Artery Disease (CAD) is a devastating life-threatening condition which varies 
with respect to age and sex. In Bangladesh a large number of patients currently undergoes coronary angiography for 
a variety of indications. Due to physiological changes after menopause, the females are more prone to develop CAD. 
So, the risk factors and pattern of CAD in female are subject change with changing ages. The objective of this study 
was to compare the risk factors and pattern of CAD in female patients of different age groups.

Methods: This cross-sectional analytical study was conducted at Ibrahim Cardiac Hospital & Research Institute 
(ICHRI), Dhaka, Bangladesh between September 2005 to August 2016. All female patients (n = 7,627) who 
underwent coronary angiography during the period were included. They were identified from ICHRI dedicated Cath-lab 
Database. The patients were divided into three groups based on their age (Group-I ≤45 years, Group-II from age 46 
to age 60 and Group-III from age 60 years onwards). A stenosis of ≥ 70% in any of the three major coronary arteries 
like Left Anterior Descending (LAD), Right Coronary Artery (RCA) and Left Circumflex Artery (LCX) was considered as 
significant stenosis, while a stenosis of ≥ 50% in left main stem (LMS) was considered significant for left main disease. 
The data pertaining to their risk factors and angiographic profile were compared among the three age groups to find 
the association of risk factors and angiographic pattern of the CAD at different age groups. 

Result: All the risk factors (diabetes, hypertension, dyslipidaemia and CKD) demonstrated their significant presence 
in Group II and III compared to those in Group I, while they were almost identical between Group II and III. More than 
40% of the patients were overweight in all age groups and around 20% were obese including a negligible proportion 
with morbid obesity. ST-segment elevation MI, NSTEMI (Non-ST-elevation myocardial infarction), prior MI (Myocardial 
infarction), and ALVF (Acute left ventricular failure) were significantly higher in Group III than the two other groups 
had. However, unstable angina was significantly higher in age-group I & II and atypical chest pain in Group I. Incidence 
of Single vessel disease (SVD) was considerably higher in group II. Double vessel diseases DVD), Triple vessel disease 
(TVD), LM disease was significantly higher in group III compared to two other groups. Normal CAG (Coronary 
angiography) finding was higher among group I, although it was not significantly different from other two groups.

Conclusion: The study concluded that the prevalence of conventional risk factors including overweight/obesity is 
almost similar between middle-aged and elderly women, while they are significantly lower in early middle-aged group.  
The elderly women usually present with STEMI (ST-elevation myocardial infarction), non-STEMI, stable CAD, ALVF, 
while middle-aged women commonly present with UA (Unstable Angina) and early middle-aged women with atypical 
chest pain. Severe CAD including and LM disease is relatively common in elderly women than those in their early 
middle-aged and middle-aged cohorts. Coronary artery disease advances with advancing age. Health-care providers 
should not underestimate the cardiac health of women. 

Key words: Coronary artery disease, age, female patients, risk factors, angiographic profile
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INTRODUCTION:

Coronary artery disease (CAD) is a global health 
problem reaching an epidemic proportion in both 
developed and developing countries and is the 
leading cause of mortality and morbidity 
worldwide. It accounts for about one-third of all 
deaths in individuals over the age of 35 years.1-3 
By 2030 the world’s population will grow to 8.2 
billion and 33% of all deaths will be caused by 
coronary artery disease.4 Cardiovascular disease 
is eight times more responsible for female death 
compared to breast cancer. Previously it was 
thought that CAD primarily affects men. Now it is 
reported that 1 out of 3 women dies of 
cardiovascular diseases in the United States 
compared to 1 in 25 who dies breast malignancy.5

The exact prevalence of CAD in Bangladesh is yet 
unknown.6 Some recent data indicated CAD 
prevalence between 1.85%.7 and 3.4%.8 in rural 
area and 19.6% in urban.6,9,10 Despite marked 
disparity in prevalence statistics among different 
studies, there seems to be a rising prevalence of 
CAD in Bangladesh.6 However, a study from rural 
Bangladesh demonstrated a 30-fold increase in 
CVD deaths from 1986 to 2006 (from 16 deaths 
per 100,000 population in 1986 to 483 deaths per 
100,000 in 2006) among males and 47-fold (from 
7 deaths per 100,000 to 330 deaths per 100,000) 
in females.6,9,11,12 

There has been a substantial rise in the proportion 
of women undergoing coronary angiography over 
the last few years.13 The reason for this 
evolutionary change may be multifactorial. The 
annual mortality rate of women from CAD is also 
going up.14 In Indian populations it has reached 
epidemic proportion and accounts for 1 out of 3 
women deaths regardless of the race or ethnicity.15 
The large INTERHEART Cohort Study conducted 
on more than 52000 individuals with myocardial 
infarction16 demonstrated that CAD is delayed by 
approximately 10 years in females and occurs 
most commonly after menopause, although the 
role of menopause on coronary artery disease is 
yet not clear. It is believed that withdrawal of 

estrogen after menopause alters cardiovascular 
function & metabolism favoring the development 
atherosclerosis and CAD.17 However, existing data 
regarding the protective role of oestrogen against 
coronary artery disease is conflicting. Women 
have poorer prognosis and more severe outcome 
than men after myocardial infarction, 
percutaneous coronary intervention and coronary 
artery bypass grafting. Mortality from CAD among 
women is increasing more rapidly than that in 
men. Moreover, for survivors among female 
patients there is higher risk of recurrent MI, heart 
failure or death.18 In Framingham heart study the 
one-year mortality following an MI was 44% in 
women.19 The overall CAD mortality following an 
MI are about 40% higher in women after 
adjustment for age and other risk factors.14 
Mortality and morbidity related to CAD have risen 
significantly among women of Asian country as 
evidenced data from India and China.20-23 That 
purpose the present study was intended to 
compare the risk factors and angiographic pattern 
of CAD in Bangladeshi female patients of different 
age groups.

METHODS:

This retrospective study was conducted at Ibrahim 
Cardiac Hospital & Research Institute, Dhaka, 
Bangladesh between September 2005 to August 
2016. All female patients who underwent coronary 
angiogram during the period were consecutively 
included (n = 7627). They were identified from 
ICHRI dedicated catheterization laboratory or 
Cath-lab Database. Consent had been taken from 
the patients’ near relatives before the procedure, 
Angiogram with or without Percutaneous coronary 
intervention (PCI). Complying with the Helsinki 
Declaration of Research Involving Human Subjects 
1964, last amended in 2013 prior permission was 
taken from the Hospital Ethical Review Committee. 

The patients were divided into three groups based 
on their age (Group-I ≤ 45 years, Group-II from 
age 46 to age 60 and Group-III from age 60 years 
onwards). The data pertaining to risk factors and 
angiographic profile were obtained and were 
compared among the three groups to find the 
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associated risk factors and angiographic pattern of 
the CAD at different age groups. Coronary 
angiogram was done by right femoral or radial 
route. A Joint Committee of Consultants reported 
the coronary lesions (stenosis). A stenosis of ≥ 
70% in any of the three major coronary arteries 
(LAD, RCA and LCx) was considere d as significant 
stenosis, while a stenosis of ≥ 50% in left main 
stem (LMS) was considered significant for left 
main disease. Single vessel disease, DVD and TVD 
were noted down.

Data were processed and analyzed using SPSS 
(Statistical package for social science), version 25 
(SPSS Inc., Chicago, IL, USA). The test statistics 
used to analyze the data were Chi-square (χ2) 
Test. While the categorical data were compared 
between groups using Chi-square (χ2) Test, the 
data presented on continuous scale were 
compared between groups using Unpaired t-Test. 
The level of significance was set at 0.05 and 
p-value < 0.05 was considered significant.    

RESULTS:

The distribution of risk factors among the three 
study groups is illustrated in Table I. All the risk 
factors (diabetes, hypertension, dyslipidaemia 
and CKD) demonstrated their significant presence 
in Group II and III compared to those in Group I 
(p < 0.001, p < 0.001, p = 0.001 and p < 0.001 
respectively), while they were almost between 
Group II and Group III. More than 40% of the 
patients were overweight in all age groups and 
around 20% were obese (p < 0.001) including a 
negligible proportion with morbid obesity (Fig 1). 
Provisional cardiac diseases or symptoms for 
which Coronary Angiogram (CAG) was indicated 
are depicted in Table II. Comparison of indications 
among the study groups revealed that STEMI, 
NSTEMI, prior MI, and ALVF were significantly 
higher in Group III (> 60 years) than the two 
other groups (p < 0.001, p < 0.001, p < 0.001 
and p < 0.001 respectively). However, unstable 
angina was significantly higher in age-group I & II 
and atypical chest pain in Group I (p < 0.001 and 
p = 0.015 respectively). Double vessel disease, 
TVD, LM disease and past history of coronary 

artery bypass graft and stenting were significantly 
higher in group III compared to two other groups 
(p < 0.001, p < 0.001, p < 0.001, p < 0.001 & p 
< 0.001 respectively). Single-vessel disease was 
identical in all the study groups (p = 0.290) (Table 
III).

Group
Risk factors 

Table I. Comparison of risk factors in female patients of
di�erent age groups

Diabetes mellitus 834(58.2) 2865(70.7) 1510(70.5) < 0.001

Hypertension 948(66.2) 3233(79.8) 1713(79.9) < 0.001

Dyslipidemia 363(25.3) 1235(30.5) 614(28.7) 0.001

CKD 17(1.2) 134(3.3) 101(4.7) < 0.001

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value

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

Fig 1: Comparison of BMI among di�erent age groups 

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

Group
Indication of CAG

Table II. Comparison of Indication of CAG between the study groups 

STEMI  125(8.7) 334(8.2) 252(11.8) <0.001

NSTEMI  104(7.3) 499(12.3) 372(17.4) <0.001

UA (Unstable Angina)  568(39.7) 1622(40.0) 725(33.8) <0.001

SCAD   361(25.2) 1001(24.7) 555(25.9) 0.586

Prior MI  59(4.1) 237(5.8) 161(7.5) <0.001

Atypical chest pain 30(2.1) 49(1.2) 22(1.0) 0.015

ALVF  64(4.5) 259(6.4) 247(11.5) <0.001

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value
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DISCUSSION:

The rising incidence of CAD in women is a currently 
a topic of considerable interest, particularly in the 
developing countries. The importance & severity of 
CAD are underestimated in women. Although the 
process is delayed 7 to 10 years later in women 
than in men it is still the major cause of death in 
women over the age of 65 years.18 

In the present study the prevalence of all the 
conventional risk factors was almost similar 
between middle aged (46-60 years) and elderly 
(> 60 years), while they were significantly lower 
in early middle aged (45 years or less). The early 
middle-aged cohort was also more likely to be 
overweight and obese. Kandoria and associates24 
demonstrated that the risk burden of CAD to be 
lesser in premenopausal women (mean age 42 ± 
4 years) compared to that in postmenopausal 
women (mean age 59 ± 8 years). Several other 
studies also documented increased prevalence of 
risk factors of CAD after menopause.24-27 These 
findings indicate that the risk factors of CAD in 
women begin to rise from age of 45 onwards, 
probably because of withdrawal of protective 
factor estrogen due to menopause. Estrogen 
withdrawal is considered detrimental to 
cardiovascular function & metabolism.17 Women’s 
Ischemia Syndrome Evaluation (WISE) study 
demonstrated that young women with 

endogenous oestrogen deficiency carry more than 
sevenfold increased risk of CAD.28 Oestrogens 
exert a regulating effect on several metabolic 
factors, such as lipids, inflammatory markers and 
the coagulant system. They also expedite a direct 
vasodilatory effect through the a and b receptors 
in the vessel wall,29 which is further fortified by 
decline in flow-mediated vasoreactivity by 
brachial artery measurements with the time 
elapsed since menopause. Women have similar 
magnitude of atherosclerosis like that of men, but 
their plaque characteristics and function are 
known to differ in comparison to males possibly 
due to estrogen or genetic related reasons.30,31 
After menopause atherosclerotic plaque 
composition changes into more vulnerable lesions 
with inflammatory factors involved.18

These different plaque characteristics and 
different mechanisms of plaque formation result in 
different clinical presentations of CAD in women of 
different age groups which is well-reflected in our 
study. The present study demonstrated that the 
elderly women (age > 60 years) generally present 
with STEMI, non-STEMI, stable CAD, ALVF, while 
middle-aged and late middle-aged women (from 
46 – 60 years) commonly present with UA and 
early middle-aged women (≤ 45 years) with 
atypical chest pain. Kandoria and colleague24 also 
found premenopausal women more likely to 
present with atypical chest pain and 
postmenopausal women more often with STEMI. 
Two previous studies also reported that young 
women with CAD more frequently present with 
atypical chest pain.24,32,33 As angiographic profile 
of the study patients was analyzed, it was evident 
that DVD, TVD and LM diseases were frequently 
common in elderly women than those in their 
early middle-aged and middle-aged & late-middle 
aged counterparts. Consequently, the incidences 
of receiving coronary artery bypass surgery and 
stenting were also common in the elderly women.  
These findings indicate that as age advances the 
CAD becomes more complex with increase in the 
number of vessels affected. Consistent with these 
findings previous angiographic studies in women 
have also noted a rise in DVD and TVD as the age 
advances.13,24  This can partly be explained by 

Age Groups (years)
Angiographic
�ndings 

Table III. Comparison of angiographic �ndings in Female patients
between di�erent age groups

SVD 507(35.4) 1527(37.7) 804(37.5) 0.290

DVD 152(10.6) 694(17.1) 414(19.3) <0.001

TVD 96(6.7) 716(17.7) 514(24.0) <0.001

LMD  36(2.5) 144(3.6) 116(5.4) <0.001

CABG (Coronary Artery 
Bypass Grafting)  8(0.6) 56(1.4) 53(2.5) <0.001

Stenting 40(2.8) 160(3.9) 154(7.2) <0.001

Normal coronary 
arteries 426(29.7) 1189(29.3) 592(27.6) 0.275

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value

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



64

Ibrahim Card Med J 2019; 9 (1&2): 60-66  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE

increase in the prevalence of CAD risk factors 
(diabetes, hypertension and dyslipidaemia) with 
age. Several studies held similar view13,24,34,35 in an  
attempt to study the angiographic prevalence and 
pattern CAD observed a higher prevalence of DVD 
& TVD in elderly group (≥ 55 years), while normal 
coronaries were prevalent young group (< 55 
years).  

Before summarizing the findings of the study to 
arrive at a conclusion, it would be worthwhile to 
discuss the strengths and limitations of the study. 
The strength of the study lies in its sample size 
which is large enough to ensure the validity of the 
findings. Another strength is that it is the first 
study which analyzed the distribution of risk 
factors and angiographic pattern of CAD among 
three different age groups which helped better 
observing the vulnerable ages of females for CAD 
risk factors and angiographic severity of disease. 
However, it suffers from lack of documentation of 
smoking data. This is because smoking habit in 
female population in our country is so rare that 
taking history of smoking from them is usually 
ignored. However, chewing tobacco with betel leaf 
is sporadically found in rural women, which should 
have to be documented.  

CONCLUSION:

The study concluded that the prevalence of 
conventional risk factors including overweight/ 
obesity is almost similar between middle-aged 
and elderly women, while they are significantly 
lower in early middle-aged group. The elderly 
women usually present with STEMI, non-STEMI, 
stable CAD, ALVF, while middle-aged women 
commonly present with UA and early middle-aged 
women with atypical chest pain. Severe CAD 
including and LM disease is relatively common in 
elderly women than those in their early 
middle-aged & middle-aged cohorts. The findings 
indicate that with the advance of age, the CAD 
also progresses with increasing number of vessels 
affected. So, female after menopause should be 
more careful about their cardiovascular health and 
health care providers also should not overlook 
their cardiac ailments. 
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INTRODUCTION:

Fetal well-being has traditionally been evaluated 

on the basis of fetal activity, fetal heart rate (FHR) 

and presence of meconium in amniotic fluid in 

vertex presentation. Presence of meconium in the 

amniotic fluid is considered as a physiological sign 

of fetal maturity, on one hand and as an ominous 

sign for fetal distress on the other hand.1 Fetal 

distress is defined as alterations in the fetal heart 

rate (FHR) more commonly bradycardia and the 

passage of meconium in response to hypoxic 
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ABSTRACT 

Background & objective: Passage of meconium in the amniotic fluid during labor has long been considered as 
fetal compromise resulting from fetal hypoxia or increased vagal activity from cord compression. It is also a sign 
of normal gastrointestinal tract maturation under neuronal control. However, presence of meconium in the 
amniotic fluid is traditionally viewed as unfavorable perinatal outcome. So, the present study was contemplated 
to find the association between grade of meconium during labor and perinatal outcome.

Methods: The present prospective study was conducted in the North Bengal Medical College, Sirajganj between 
January 2016 – April 2017. Based on predefined criteria, 53 singleton pregnant women with meconium-stained 
liquor (MSL) on spontaneous or artificial rupture of membrane after 37 completed weeks of gestation were 
included in the study. Meconium-stained liquor was graded as “Thick” if the fluid was dark green in colour, 
viscous, tenacious, opalescent or opaque containing large amount of particulate materials and “Thin” if the fluid 
was translucent, light yellow green in colour without particulate material. The perinatal outcome was evaluated 
in terms of APGAR score of neonates at 1 and at 5 minutes of birth, NICU admission, resuscitation needed, 
jaundice and respiratory distress syndrome (RDS) due to meconium aspiration. Asphyxia neonatorum was 
diagnosed if APGAR at birth and/or at 5 minutes was < 7. All the outcomes were then compared between 
mothers forming ‘Thick’ and ‘Thin’ meconium cohort.

Result: Of the 53 meconium-stained liquor, nearly half (49%) was with ‘Thick’ meconium and the half (51%) 
was with ‘Thin’ meconium.  Approximately 85% of the neonates were delivered by lower uterine caesarean 
section (LUCS) and 80% of the neonates were asphyxiated at birth which reduced to 15.1% at 5 minutes. More 
than three-quarters (75.5%) of the neonates required resuscitation and 28.3% had respiratory distress 
syndrome (RDS). The incidences of asphyxia neonatorum, resuscitation needed and RDS were significantly 
higher in ‘Thick’ meconium cohort than those in ‘Thin’ meconium cohort with risks of having these conditions in 
the former cohort being 6(95% CI = 1.1–31.2), 4.5(95% CI = 1.1–18.9) and 4.2(95% CI = 1.1–15.7) times 
higher respectively than those in the latter cohort (p = 0.021, p = 0.031 and p = 0.026 respectively). 

Conclusion: Majority of the neonates born of mothers with thick meconium cohort are asphyxiated, need 
resuscitation and/or develop RDS. Asphyxia neonatorum, need for resuscitation and RDS are significantly higher 
in ‘Thick’ meconium cohort than those in ‘Thin’ meconium cohort with risks of having these conditions in the 
former cohort being several times higher than those in the latter cohort.

Key words: Prediction, perinatal outcome, meconium-stained liquor etc.
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insult. Variations in FHR, passage of the 

meconium in the amniotic fluid, pathological or 

abnormal CTG and decreased fetal scalp blood pH 

are strong indicators of fetal distress.2 

Aspiration of meconium by the fetus is a common 

cause of perinatal morbidity and mortality, for it is 

difficult to prevent. The fetus passes meconium 

into the amniotic fluid in 10% of all pregnancies; 

in 5% of these (1:200 of all pregnancies) the 

meconium is aspirated into the lungs of the 

fetuses or the neonates. This can result in severe 

respiratory distress, called meconium aspiration 

syndrome (presence of meconium below the vocal 

cord).3 Meconium reduces the antibacterial 

property of amniotic fluid by altering the level of 

zinc in it which leads to intra-amniotic infections. 

In case of hypoxia, gasping of fetus results in 

meconium aspiration which neutralizes the 

surfactant action and promotes inflammation of 

lung tissues, whereas persistent hypoxia after 

birth, aspirated meconium results in pulmonary 

vascular and pulmonary hypertension.4

Conflicting outcomes have been reported in the 

labors, complicated by meconium staining of the 

amniotic fluid, varying with the degree of 

meconium staining.5-7 Meconium staining amniotic 

fluid (MSAF) is associated with higher rate of 

caesarean delivery, increased need for neonatal 

resuscitation and meconium aspiration 

syndrome.8 As per previous studies, 5% of 

neonates born through meconium stained 

amniotic fluid develop MAS (meconium aspiration 

syndrome).9 The MAS can cause or contribute to 

neonatal death and, in addition, up to one-third of 

cases may develop long-term respiratory 

compromise.10 

In contrast many studies, however suggest that 

MSAF is a low-risk obstetrical hazard because the 

perinatal mortality rate attributable to meconium 

is only 1 death per 1000 live-birth. Many 

researchers have, therefore, disregarded the 

significance of MSAF as an indicator of fetal 

distress.1,11 Although the direct and indirect 

effects of meconium staining are not clearly 

known, MSAF is considered as a predictor of 

maternal and perinatal morbidity and mortality. 

The present study was carried out to find the 

maternal and perinatal outcome associated with 

meconium- stained liquor in our institution. 

METHODS:

The present prospective study was conducted in 

North Bengal Medical College, Sirajganj, a 

peripheral tertiary care center, between January 

2016 - April 2017. Singleton pregnant women who 

exhibited meconium-stained liquor (MSL) on 

spontaneous or artificial rupture of membrane 

after 37 completed weeks of gestation with 

cephalic presentation of fetus formed the study 

subjects. However, pregnant women with previous 

cesarean sections, malpresentations of fetus (like 

breech or transverse lie) were excluded. Based on 

these enrollment criteria, a total of 53 pregnant 

women on labor were consecutively included in 

the study. Meconium-stained liquor was graded as 

“Thick” if the fluid was dark/deep green in colour, 

viscous, tenacious, opalescent or opaque and 

contained large amount of particulate materials 

and “Thin” if the fluid was translucent, light yellow 

in colour without particulate material. 

Intrapartum cardiotocographic tracing was also 

taken for assessing fetal hypoxia during labor. 

Bradycardia was considered when fetal heart rate 

was < 110 bpm and tachycardia when fetal heart 

rate was > 160 bpm. Delivery was expedited 

when fetal heart rate abnormalities were detected 

by the safest mode of delivery either by 

instrumental vaginal delivery or caesarean 

section. All patients underwent full trial of labor 

and caesarean section was done only if trial of 

labor was unsuccessful or if there were obstetric 

indications including fetal distress. The APGAR 

score of neonates, NICU admission, resuscitation 

needed, jaundice, respiratory distress syndrome 

(RDS) due to meconium aspiration were recorded. 

Asphyxia neonatorum was diagnosed if APGAR at 

birth and at 5 minutes was < 7.
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Neonates were considered non-asphyxiated and in 

good condition when Apgar score was 7 or more 

while they were considered moderately 

asphyxiated when the score was between 4 to 6 

and grossly asphyxiated when score was below 4. 

Resuscitation was considered according to need, 

determined by Apgar scoring and in consultation 

with a neonatologist. Neonates with Apgar 5-6 

were placed with the mothers and neonates with 

Apgar < 5 were transferred to NICU for observation. 

If they developed any sign of complications within 

24 hours were kept in NICU. Data were analyzed 

using SPSS (Statistical Package for Social 

Sciences), version 25.0. The test statistics used to 

analyze the data were descriptive statistics and 

Chi-squared Test. The predictors of neonatal 

outcome were determined using Chi-squared (χ2) 

Test and the risk of having odd outcome was 

determined by Odds Ratio (OR) with its 95% 

confidence interval. The level of significance was 

set 5% and p-value <0.05 was considered 

significant.  

RESULT:

Demographic and obstetric characteristics:

Maternal age distribution shows that two-thirds 

(67.9%) of the mothers were 20-30 years old and 

28.3% 30-40 years old with median age of the 

mothers being 25 years. Over half (56.6%) of the 

subjects was multipara. Over one-quarter 

(28.3%) received regular antenatal care (ANC), 

43.4% irregular ANC and the rest (28.3%) did not 

receive any care. Approximately 70% were at 

term (37-39 weeks) pregnancy and 30% were 

full-term pregnant. Nearly half (47.2%) attended 

the present hospital with their own initiative and 

the rest were referred by their relatives, doctors, 

nurses/midwifes (Table I).

Presence of high-risk conditions or factors:

Over 45% of the mothers presented with cord 

prolapse followed by oligohydramnios (32.1%), 

preeclampsia (15.1%), prolonged labor (11.3%), 

PROM (11.3%) and gestational diabetes mellitus 

(9.4%). The minor problems were gestational 

hypertension, IUGR and UTI (Table II). More than 

one-quarter (26.4%) of the fetus had normal 

heart rate, 28.3% bradycardia and 45.3% 

tachycardia. Over half (50.9%) had yellowish 

liquor amni (grade-I), 34% green liquor (grade-II) 

and 15.1% thick deep-green, tenacious liquor 

(grade-III) (Table III).

Outcome:

Majority (84.9%) of the neonates was delivered 

by lower uterine caesarean section (LUCS) and 

approximately 80% were asphyxiated at 1 minute 

of birth which reduced to 15.1% at 5 minutes. 

More than three-quarters (75.5%) of the 

neonates required resuscitation. However, only 

1(1.9%) neonate needed ICU admission (Table 

IV). The commonest neonatal complication 

encountered by the neonates was respiratory 

distress syndrome (28.3%), followed by neonatal 

jaundice (9.4%), meconium aspiration syndrome 

(7.5%) & neonatal sepsis (3.8%). Only 1(1.9%) 

neonate died of the complication (Table V).

Association between grade of meconium during 

labor and perinatal outcome:

Analyses of association between grade of 

meconium and perinatal outcome revealed that 

incidence of asphyxiated neonates (APGAR1 < 7) 

was significantly higher in thick meconium cohort 

than that in thin meconium cohort (p = 0.021). 

The risk of having asphyxia neonatorum in thick 

meconium cohort was 6-fold (95% CI=1.1–31.2) 

higher than that thin meconium cohort. A 

substantial proportion of (88.5%) of the neonates 

born of mothers with thick meconium during labor 

needed resuscitation compared to 63% of 

neonates born of mothers with thin meconium (p 

= 0.031) with odds of needing resuscitation in the 

former cohort was 4.5(95% CI = 1.1-18.9) times 

higher. The incidence of respiratory distress 

syndrome (RDS) was also significantly higher in 

neonates born of mothers with thick meconium 

with risk of developing RDS in the former cohort 

was more than 4(95% CI = 1.1-15.7) times 

higher (p = 0.026) (Table VI). 
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PercentageFrequencyObstetric 
characteristics

Mean ± SD
(range)

Table I. Distribution of patients by demographic and obstetric 
characteristics (n = 53)

Age (years)*   

< 20 01 1.9 

20 – 30  36 67.9 25.0 ± 5.3 (18-43)

30 – 40  15 28.3 

≥ 40 01 1.9 

Parity   

Primi 23 43.4 --

Multi 30 56.6 --

Gestational age (weeks)   

37-39 weeks (Term)  37 69.8 --

40-42 weeks (Full-term)  16 30.2 --

ANC received   

Regular 15 28.3 --

Irregular 23 43.4 --

None 15 28.3 --

Referred by   

Relative 8 15.1 --

Midwife 4 7.5 --

Doctor 6 11.3 --

Nurse 10 18.9 --

Self 25 47.2 --

PercentageFrequencyPresence of 
associated risk factors

Table II. Distribution of patients by presence of associated risk 
factors (n=53)

Cord around neck 24 45.3

Oligohydramnios 17 32.1

Preeclampsia 8 15.1

Prolonged labour 6 11.3

PROM 6 11.3

Gestational DM 5 9.4

Gestational HTN 2 3.8

IUGR 1 1.9

UTI 1 1.9

Others 16 30.2

PercentageFrequencyExamination �ndings

Table III. Distribution of patients by their examination �ndings
(n=53)

Foetal heart during perinatal period  

    Normal 14 26.4

    Bradycardia 15 28.3

    Tachycardia 24 45.3

Amount of liquor amni (by USG)  

    Adequate 15 28.3

    Inadequate 22 41.5

    Scanty 16 30.2

Meconium staining liquor   

    Light yellow or light green (G-I) 27 50.9

    Green (G-II) 18 34.0

    Dark green, tenacious and opaque (G-III) 8 15.1

PercentageFrequencyNeonatal complication

Table V. Distribution of patients by their neonatal 
complication (n=53)

Meconium Aspiration syndrome 4 7.5

Respiratory distress syndrome 15 28.3

Neonatal jaundice 5 9.4

Neonatal sepsis 2 3.8

Perinatal death 1 1.9

PercentageFrequencyObstetric 
characteristics

Table IV. Distribution of patients by their outcome (n=53)

Mean ± SD
(range)

Mode of delivery   

   SVD 8 15.1 --

   LUCS 45 84.9 --

APGER 1   

   < 7 42 79.2 --

   ≥ 7 11 20.8 --

APGER 5   

   < 7 8 15.1 --

   ≥ 7 45 84.9 --

Resuscitation needed 40 75.5 --

Admission in ICU 1 1.9 --

Birth weight (kg) -- -- 2.9 ± 0.4 (1.9-3.9)
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DISCUSSION:

The significance of meconium in amniotic fluid is a 

widely debated subject. Passage of meconium 

may be a normal physiological event reflecting 

fetal maturity. It also reflects fetal hypoxia or 

increased vagal activity from cord compression. 

The presence of meconium during labor is 

associated with an increased risk of perinatal 

mortality and morbidity. The present study 

intended to determine the association between 

MSAF and its fetal outcome in parturients found 

that asphyxia neonatorum (APGAR 1 < 7), need 

for resuscitation and RDS were significantly higher 

in ‘Thick’ meconium cohort than that in ‘Thin’ 

meconium cohort with risks of having these 

conditions in the former cohort being 6(95% CI = 

1.1 – 31.2), 4.5(95% CI = 1.1 – 18.9) and 

4.2(95% = 1.1 – 15.7) times higher respectively 

than those in the latter cohort. The major 

complication associated with MSAF was birth 

asphyxia. Most investigators showed there is an 

association of fetal heart rate abnormalities with 

low Apgar scores and low arterial cord blood pH in 

the presence of meconium stained amniotic 

fluid.12 Samiyappa and associates13 in a similar 

study in India demonstrated that thick meconium 

was associated with low Apgar score, increased 

incidence for NICU admission and meconium 

aspiration syndrome and  required prompt 

intervention. Incidence of fetal heart rate 

abnormalities was higher in thick meconium 

accounting for increased incidence of operative 

deliveries and low Apgar Score.14 Vaghela et al15 

showed APGAR score in first minute to be low (< 7) 

in 5.2% of neonates with thin meconium as 

compared to 18.5% of neonates with thick 

meconium. Sedaghatian and associates16 found 

similar result in their study. Patil et al.17 observed 

much higher incidence (26.2%) of low (< 7) 

APGAR score in patients with thick meconium than 

that in patients with thin meconium (6.7%) 

Type of MSAF certainly influences the mode of 

delivery. Several investigators have shown higher 

rates of LUCS and instrumental vaginal deliveries 

in thick meconium group as compared to thin 

meconium group.18,19 In the present study, the 

incidence of caesarean delivery although was a bit 

higher in the ‘Thick’ meconium Group than that in 

the ‘Thin’ meconium group, the difference did not 

turn significant. In spite of that the present study 

had higher rates of LUCS, because obstetricians 

were more concerned in labors with MSAF as our 

center does not have facilities for continuous FHR 

monitoring and facilities for fetal scalp blood 

Grade of Meconium 
Perinatal 
outcome

Table VI. Association between grade meconium & perinatal outcome  

Mode of delivery*    

  NVD 3(11.5) 5(18.5) 
0.374 NC#

  LUCS 23(88.5) 22(81.5)  

APGAR score at birth**    

  < 7 24(92.3) 18(66.7) 0.021 6(1.1-31.2) 

  ≥ 7 2(7.7) 9(33.3)  

APGAR score at 5 min.    

  < 7 6(23.1) 2(7.4) 0.113 NC#

  ≥ 7 20(76.9) 25(92.6)  

Resuscitation needed**    

  Yes  23(88.5) 17(63.0) 0.031 4.5(1.1-18.9)
  No  3(11.5) 10(37.0)  

ICU admission needed*    

  Yes  1(3.8) 0(0.0) 0.491 NC#

  No  25(96.2) 27(100.0)  

RDS**    

  Yes  11(42.3) 4(14.8) 0.026 4.2(1.1-15.7)
  No  15(57.7) 23(85.2)  

Jaundice*    

  Yes  3(11.5) 2(7.4) 0.482 NC#

  No  23(88.5) 25(92.6)  

Sepsis*    

  Yes  1(3.8) 1(3.7) 0.745 NC#

  No  25(96.2) 26(96.3)  

Mortality*    

   Yes 1(3.8) (0.0) 0.491 NC#

   No 25(96.2) 27(100.0)  

Thick
(n = 26)

Thin
(n = 27)

p-value Odds Ratio
(95% CI of OR)

Figures in the parentheses indicate column-wise %.
*Fisher’s Exact Test was done to analyze the data; **χ2 Test was 
done to analyze the data. # if two Categorical variables are not 
associated, Odds Ratio need not to be Computed (NC) 
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sampling. Thus, in the absence of these facilities 

there is an increase in instrumental vaginal 

deliveries and caesarean section rate.     

Presence of meconium in the amniotic fluid during 

labor often causes anxiety in delivery room, for it 

is implicated as a fetal and neonatal wellbeing 

during the intrapartum and postpartum periods 

respectively. However, MSAF in cephalic 

presentation is of greater concern even to senior 

and experienced obstetricians and midwives. 

Whereas detection of meconium in breech 

presentation is not much of concern as it is due to 

mechanical compression of fetal abdomen. Fetal 

status during labor is usually assessed by 

measuring the fetal heart rate abnormalities and 

checking the colour of the amniotic fluid. It is 

often assumed that fetal heart rate abnormalities, 

especially in the presence of meconium stained 

liquor indicates hypoxia and acidosis.20

Although 70% of newborns pass meconium by 12 

hours of age, many infants pass meconium prior 

to birth as well.21 It has been suggested that the 

fetus passes meconium in response to hypoxia 

signaling fetal compromise. Alternatively, in utero 

passage of meconium may represent normal 

gastrointestinal tract maturation under neuronal 

control. Meconium passage could also follow vagal 

stimulation from transient umbilical cord 

entrapment.22 Traditionally meconium has been 

viewed as a harbinger of impending or ongoing 

fetal compromise; however, some investigators 

believe that it is not associated with fetal hypoxia, 

acidosis or feta distress. The predictive value of 

meconium is better when it occurs in high risk 

patients and is thick, dark and tenacious. Lightly 

stained meconium has a poor association with feta 

hypoxia.23 Summarizing the findings of the study 

and those of others compared and contrasted 

suggests following conclusions:  

CONCLUSION:

Of the meconium-stained liquor, nearly half is with 

thick meconium which generally carries 

unfavourable perinatal outcome. Majority of the 

thick meconium cases encounter asphyxia 

neonatorum, need resuscitation and develop RDS. 

Asphyxia neonatorum, need for resuscitation and 

RDS are significantly higher in ‘Thick’ meconium 

cohort than those in ‘Thin’ meconium cohort with 

risks of having these conditions in the former 

cohort being several times higher than those in 

the latter cohort. The occurrence of MSAF during 

labor is associated with increased caesarean 

section as well.
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INTRODUCTION:

Intrauterine fetal death (IUFD) is said when the 
fetus dies prior to complete expulsion or 
extraction from the mother at any time after 22 
weeks of gestation.  The incidence of fetal death 

beyond 24 weeks is less than 1% of all 
pregnancies. Etiology of intrauterine fetal death is 
not definitely known in 50% of the cases. 
Associated conditions include hypertensive 
diseases of pregnancy, diabetes mellitus, 
erythroblastosisfetalis, fetal congenital anomalies, 
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ABSTRACT 

Background & objective: Management of pregnancy with intrauterine fetal death (IUFD) is always puzzling to 

the obstetricians and mental agony to the patients. Intravenous oxytocin infusion was previously practiced for 

termination of pregnancy with IUFD. But recently misoprostol is claimed to be better than oxytocin in terms of 

its efficacy and safety.  This prospective study was carried out to find which of these two drugs is suitable for 

termination of pregnancy with IUFD.

Methods: Based on predefined criteria,a total of 100 singleton pregnant women with gestational age more than 

22 weeks, ultrasonographically confirmed as having dead fetus in utero were included in the study and were 

randomly assigned to vaginal Misoprostol and Oxytocin infusion groups. The outcome was evaluated in terms of 

time required for induction of labor, induction to delivery time and complications encountered by each group.

Result: The overall time required for induction to delivery was significantly shorter in Misoprostol group than 

that in Oxytocin group irrespective of their Bishop’s score (p < 0.001). Even in patients in whom the cervix was 

unripe (Bishop's score < 6), the mean time required from  induction to delivery was much shorter in Misoprostol 

group (p < 0.001), but in patients  in whom the cervix was ripen, the mean time from induction to delivery in 

Misoprostol group was shorter, but the difference did not turn to significant (p = 0.079). Both nulliparous and 

multiparous women experienced significantly shorter durations of labor in the Misoprostol group than those in 

the Oxytocin group (p < 0.001 and p = 0.001 respectively). Complications like hyperstimulation, retained 

placenta and postpartum hemorrhage all were somewhat higher in Misoprostol group than those in Oxytocin 

group, but the differences were not statistically significant (p = 0.357, p = 0.500 and p = 0.500 respectively). 

Conclusion: The use of vaginal misoprostol is more effective than intravenous infusion of oxytocin in induction 

of labor in patients with IUFD. The time required from induction to delivery is appreciably shorter when 

Misoprostol is used compared to that needed when oxytocin is used. 

Key words: Induction of labor, misoprostol, oxytocin and intrauterine fetal death (IUFD) etc.
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placental insufficiency, maternal and fetal infection, 
post-maturity, umbilical cord accidents, trauma 
etc.1

Intrauterine fetal death is suspected when mother 
complains of absence of previously perceived fetal 
movements. Real-time Ultrasound is the definitive 
method for diagnosis, as it directly visualizes the 
fetal heart. In addition to the absence of fetal 
cardiac activity, other secondary features might 
be seen: collapse of the fetal skull with 
overlapping bones,2 hydrops, or maceration 
resulting in unrecognizable fetal mass. Intrafetal 
gas (within the heart, blood vessels and joints) is 
another feature associated with IUFD that might 
limit the quality of real-time images.3 Prolonged 
retention of dead fetus in utero may result in 
maternal clotting abnormalities, coagulopathies or 
disseminated intravascular coagulation (DIC), 
which needs prompt delivery. Management of 
intrauterine fetal death could be either expectant 
or delivery as early as possible as determined by 
discussion between doctor and the patient 
concerned. If the woman is physically well, her 
membranes are intact and there is no evidence of 
pre-eclampsia, infection or bleeding, the risk of 
expectant management for 48 hours is low.4,5

There is a 10% chance of maternal DIC within 4 
weeks from the date of fetal death and an 
increasing chance thereafter.6 If the patient is 
treated expectantly clotting studies should be 
repeated weekly. Expectant management usually 
results in spontaneous labor in the majority (more 
than 85%) of patients within 3 weeks.4 If 
spontaneous labor does not occur, induction of 
labor could be tried with a) intravenous 
administration of increasing concentration of 
oxytocin or, b) orally or vaginally administered 
misoprostol, or, c) PGE2 gel + Oxytocin or, d) 
intrauterine catheter + Oxytocin. Of them, vaginal 
application or oral administration of misoprostol (a 
synthetic analogue of PGE1) is considered the 
best & appropriate drug for developing countries 
like ours. Misoprostol is a cost-effective drug 
whereas dinoprostone which was randomly used 
previously in cervical ripening and induction of 

labor is very costly and only one dose is not 
sufficient.

Misoprostol has been shown to be less expensive 
and more effective than oxytocin in the induction 
of labor. The use of misoprostol for induction of 
labor in women with IUFD has been endorsed by 
NICE.4 A randomized controlled trial comparing 
intravenous oxytocin alone with intravaginal 
misoprostol (a prostaglandin E1 analogue) for 
induction of labor in women with an IUFD showed 
that misoprostol was more effective.7 A recent 
study has confirmed that women receiving 
intravaginal misoprostol have a significantly lower 
caesarean section rate, shortened interval 
between start of induction to vaginal delivery, a 
higher incidence of vaginal delivery (about 90%) 
within 24 hours of misoprostol application.8 Two 
randomized controlled trials compared oral and 
vaginal misoprostol. In the first, the mean 
induction to birth interval was shorter with vaginal 
use by 7.9 hours (p < 0.05) & there was a reduced 
need for oxytocin augmentation.9 In the other, 
there was no difference in mean induction to birth 
interval for gestations of more than 28 weeks.10 
Recently, in a closely supervised hospital setting 
with adequate monitoring, oral misoprostol has 
the potential to induce labor as safely and 
effectively as its vaginal analogue.11 Misoprostol 
effectively induces labor, with the vaginal route of 
administration having a faster action than the oral 
route in equivalent doses.12 The present study 
was, therefore, undertaken to make a comparative 
evaluation between outcome of induction of labor 
in pregnant women with IUFD by vaginal 
misoprostol and oxytocin to find the suitable 
method for termination of pregnancy with IUFD. 

METHODS:

This prospective study was conducted over a 
period of 12 months from July 2009 to June 2010 
in the Department of Obstetrics & Gynaecology, 
Dhaka Medical College Hospital, Dhaka. Singleton 
pregnant women with history of gestational age 
> 28 weeks and recent absence of previously 
perceived fetal movement, intact membrane with 
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no labor pain were provisionally included in the 

study. Of them who were confirmed as having 

dead fetus in utero by real-time ultrasonography 

were finally included in the study. The patients 

were randomly divided into two groups-Oxytocin 

group and Misoprostol group. The Oxytocin group 

received 10 units of oxytocin added to a 500 ml of 

Hartman's solution if the patients were 

primigravida and 5 units per 500 ml of Hartman's 

solution if patients were multigravida. All infusions 

were started at 15 drop/min, and increasing every 

30 minutes by 5 drop/min till effective uterine 

contraction was achieved (3 to 4 contractions per 

10 minutes), or up to a maximum of 60 drop/min. 

If no effective contractions were noted, a new 

infusion with double the original dose was 

reinstituted. If labor was not established within 48 

hours of induction, this was regarded as failed 

induction & the drug administration was stopped. 

This also applied in the misoprostol group.

Vaginal examination was done four hours later or 

as necessary to assess the Bishop’s score. The 

rate, maximum dose and total dose of oxytocin 

needed were recorded. In the Misoprostol group 

(Tab Cytomis or lsovent) "1/4 Tab Misoprostol" (50 

µg) was applied on the vagina and the dose was 

doubled every 6 hours till effective contractions 

were achieved. The tablet was wetted with a drop 

of water for injection and was inserted in the 

posterior vaginal fornix using a Cusco's speculum 

and a wooden spatula. Following medication, 

maternal condition regarding temperature, pulse, 

blood pressure, uterine contraction, postpartum 

haemorrhage (PPH) was observed closely. 

Cervical score was reassessed after 4 hours or as 

necessary. Majority of patients was delivered 

within 24 hours. If labor was not established 

within 24 hours of induction, this was regarded as 

failed induction and the trial was stopped. The 

outcome was evaluated in terms of time required 

for induction of labor, induction to delivery time 

and complications (like hyperstimulation, retained 

placenta and PPH) encountered by each group.  

From the very beginning prophylactic antibiotics 

were given in both groups for prevention of 

ascending infection. Data were processed and 

analyzed using software SPSS (Statistical Package 

for Social Sciences) version 25.0. The test 

statistics used to analyze the data were 

descriptive statistics, Chi-square (χ2) Test and 

Student’s t-Test. Quantitative data were presented 

in the form of mean ± SD and qualitative data as 

frequency and corresponding percentage. The 

level of significance was set at 0.05 and p-value < 

0.05 was considered significant.

RESULTS:

Baseline characteristics:

Demographic characteristics:

Majority of the patients in either group was found 

in the age range of 25 – 29 years. The patients in 

the Oxytocin group was comparatively young 

(mean age: 24.4 years) than those in the 

Misoprostol group (mean age: 28.7 years), 

although the difference was not statistically 

significant (p = 0.147). Housewives were 

predominant in both Oxytocin (64%) and 

Misoprostol group (72%) with no significant 

intergroup difference (p = 0.391) (Table I).

Obstetric characteristics:

Nullipara was predominant in both groups (74% in 

Oxytocin and 66% in Misoprostol group), but the 

difference between the groups was not 

statistically significant (p = 0.382). Nearly 

one-third (30.0%) of the Oxytocin group patients 

and 34% of Misoprostol group patients received 

antenatal care regularly and rest of the respective 

groups did not receive ANC. The difference 

between the groups was not statistically 

significant (p = 0.668) (Table II).

Medical illnesses:

Seven (14.0%) patients in the Oxytocin group and 

5(10.0%) patients in the Misoprostol group had 

hypertension (p = 0.538). Diabetes was reported 

to be 18 and 14% in Oxytocin and Misoprostol 

groups respectively (p = 0.585). Anemia was 

invariably present in both groups (Table III).
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Outcome:
Duration of labor

In both nulliparous and multiparous women, the 
mean durations of labor were significantly shorter 
in the Misoprostol group than those in Oxytocin group 
(p < 0.001 and p = 0.001 respectively) (Table IV).

Induction to delivery interval:

The mean time from induction to delivery was 
dramatically reduced in Misoprostol group than that 
in Oxytocin group irrespective of their Bishop’s score 
(p < 0.001). In patients with unripe cervix (Bishop's 
score < 6), the mean interval between induction to 
delivery was significantly shorter (p < 0.001). But in 
patients with ripen cervix (Bishop's score of ≥ 6), the 
mean time from induction to delivery was although 
relatively shorter, it did not reach the level 
significance (p = 0.079) (Table V). 

Complications:

Complications like hyperstimulation, retained 
placenta and postpartum hemorrhage all were 
somewhat higher in Misoprostol group than those 
in Oxytocin group, but the differences were not 
statistically significant (p = 0.357, p = 0.500 and 
p = 0.500 respectively) (Table VI).

Group
History medical 
illness*

Table III. History of medical illnesses in current pregnancy 
between the study groups

Hypertension 7(14.0) 5(10.0) 0.538
Diabetes mellitus 9(18.0) 7(14.0) 0.585
Anemia  50(100.0) 50(100.0) 0.987

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

Group
Duration of 
labor (hours)#

Table IV. Comparison of duration labor between the study groups

Nulliparous 10.1 ± 5.6 5.3 ± 2.5 < 0.001
Multiparous 5.3 ± 4.1 3.0 ± 1.7 0.001

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

Group
Induction to 
delivery (hours)#

Table V. Comparison of induction to delivery intervals between 
the study groups

All patients 23.3 ± 6.5 12.4 ± 3.1 < 0.001
Bishop’s score < 6 29.8 ± 7.3 15.9 ± 3.2 < 0.001
Bishop’s score ≥ 6 9.0 ± 3.8 7.9 ± 2.2 0.079

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

Group
Obstetric
characteristics*

Table II. Comparison of obstetric characteristics between the 
study groups

Parity   
Nullipara 37(74.0) 33(66.0) 0.382
Multipara 13(26.0) 17(34.0) 
Antenatal care (ANC)   
Received 15(30.0) 17(34.0) 0.668
Not received 35(70.0) 33(66.0) 

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

Group
Characteristics

Table I. Distribution of demographic characteristics of patients 
between study groups

Age (years)*   
< 20 1(2.0) 2(4.0) 
20 – 25 10(20.0) 6(12.0) 
25 – 30 22(44.0) 20(40.0) 
30 – 35 15(30.0) 18(36.0) 
≥ 35 2(4.0) 4(8.0) 
Mean ± SD# 24.4 ± 4.9  28.7 ± 5.0  0.147
Occupation*   
Housewife 32(64.0) 36(72.0) 0.391
Service holder 18(36.0) 14(28.0) 

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

Group
Complications*

Table VI. Comparison of complications between the study groups

Hyperstimulation 3(6.0) 5(10.0) 0.357
Retained placenta 1(2.0) 2(4.0) 0.500
Postpartum hemorrhage 1(2.0) 2(4.0) 0.500

Oxytocin
(n = 50)

Misoprostol
(n = 50)

p-value

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

The present study demonstrated that use of 
vaginal misoprostol is more effective than 
intravenous infusion of oxytocin in induction of 
labor in patients with IUFD. The costs involved and 
times required from induction to delivery were 
remarkably reduced as compared to induction 
using oxytocin infusion. The drug was easily stored 
at room temperature and was easy to administer. 
The study also showed that small doses of vaginal 
misoprostol effectively induce labor and they are 
safe for the mothers, although complications like 
hyperstimulation, retained placenta & postpartum 
haemorrhage were more in the misoprostol group. 
These findings fairly compare with findings of 
Sanchez-Ramos et al13. 

The mean duration of labor was significantly shorter 
in the Misoprostol group than that in Oxytocin 
group irrespective of their parity (p < 0.001 and  
p = 0.001 respectively). When the duration of 
labor in nulliparous and multiparous women was 
analyzed separately, the overall duration of labor 
was significantly shorter in the Misoprostol group 
compared to that in the Oxytocin group (5.3 vs. 
10.1 hours, p < 0.001). Ngai et al14 observed that 
60% women in the misoprostol group required a 
single dose (100 µg), while the remaining 40% 
required a second dose (200 µg). The duration of 
labor was significantly shorter in the misoprostol 
group compared to Oxytocin group (p=0.004). A 
significant difference was also seen in both the first 
and the second stages of labor between the 
misoprostol and oxytocin group (5.0 vs. 9.6 hours, 
p = 0.03 and 0.6 vs. 1.2 hours, p = 0.01 
respectively). Although their induction-to-delivery 
interval in the nulliparous women was shorter in 
the misoprostol group, this difference did not 
reach statistical significance. In contrast, Nakintu7 
found no significant difference in induction to 
delivery time between the misoprostol and 
oxytocin group (8.5 vs. 10.5 hours, p = 0.60). 

In the current series the mean time from induction 
to delivery was drastically shorter in Misoprostol 
group than that in Oxytocin group irrespective of 

their Bishop’s score (p < 0.001). Even in patients 
in whom the cervix was unripe (Bishop's score < 6), 
the mean time required from induction to delivery 
was staggeringly shorter in Misoprostol group (p < 
0.001), but in patients  in whom the cervix was 
ripen, the mean time from induction to delivery in 
Misoprostol group was shorter, but the difference 
did not turn to significant (p = 0.079), which are 
consistent with the findings of Nakintu.7

CONCLUSION:

From the findings of the study it can stated that 
vaginal misoprostol is more effective than 
intravenous infusion of oxytocin in induction of 
labor in patients with IUFD. The costs involved 
and times required from induction to delivery 
were remarkably shorter as compared to 
induction using oxytocin infusion. As misoprostol 
is cheaper than oxytocin in cervical ripening and 
induction of labor in patients with intrauterine 
fetal death, its use for induction of labor 
particularly in intrauterine fetal death will be 
cost-effective in the management of this obstetric 
complication. The drug can also be accessed and 
tried in the lower levels of health system to 
manage the condition to avoid undue delays and 
referrals to large hospitals.
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Health Vulnerabilities and Resilience to Climate Change: 
An Update of International Progress
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ABSTRACT 

Despite being one of the most important societal challenges of the 21st century, public engagement with climate 
change currently remains low worldwide. Mounting evidence from across the behavioral sciences has found that 
most people regard climate change as a non-urgent and psychologically distant risk—spatially, temporally, and 
socially-which has led to deferred public decision making about mitigation and adaptation responses. Climate 
change is increasing risks to human health and to the health systems that seek to protect the safety and 
well-being of populations. Health authorities require information about current associations between health 
outcomes and weather or climate, vulnerable populations, projections of future risks and adaptation 
opportunities in order to reduce exposures, empower individuals to take needed protective actions and build 
climate-resilient health systems. Health authorities from local to national levels badly seek this information by 
conducting climate change and health vulnerability and adaptation assessments. While assessments can 
provide valuable information to plan for climate change impacts, they are often not integrated into adaptation 
decision making, probably because the health sector is not involved in climate change policy-making processes 
at the national level. Significant barriers related to data accessibility, a limited number of climate and health 
models, uncertainty in climate projections, and a lack of funding and expertise, particularly in developing 
countries, challenge health authority efforts to conduct rigorous assessments and apply the findings. This paper 
reviews the evolution of climate change and health vulnerability and adaptation assessments, including 
guidance developed from such projects, and implementation of the findings to support health adaptation action. 
The findings derived from the study will support collaborative efforts to protect health from current and future 
climate change hazards. Health authorities may benefit from additional resources to ensure that evidence about 
climate change impacts on health could effectively be translated into needed actions to build health resilience.

INTRODUCTION:

In recent time climate change is viewed as one of 
the most significant global problems which affect 
directly or indirectly alter the structure of the 
environment.1 The world’s climate has always 
been changing between hotter and cooler periods 
due to various factors. Although the basic science 
of climate change is now clear, the full range of 
effects due to human influenced climate change is 
still not fully understood. However, it is known 
that climate change in the next hundred years will 
be significant and by the year 2100 best estimates 

predict between a 1.8˚C and 4 ˚C rise in average 
global temperature, although it could possibly be 
as high as 6.4˚C. Food production will be 
particularly sensitive to climate change, because 
crop yields depend directly on climatic conditions 
(temperature and rainfall patterns) and could lead 
to food yields being reduced by as much as a third 
in the tropics and subtropics. Meanwhile future 
tropical cyclones will become stronger, with faster 
wind speeds increasing the amount of damage 
they cause; floods will become more common due 
to changing rainfall patterns and glacier melt in 
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the summer; sea-level rise could inundate large 
areas of low lying countries; and the changing 
climate may indirectly cause misery by increasing 
the incidence of disease and conflict. 
Furthermore, biological diversity the source of 
enormous environmental, economic, and cultural 
value will be threatened by climate change.2

To mitigate the adverse consequence of climate 
change, people’s preparedness is essential. 
However, people’s perceptions of climate change 
and the way they respond depend on their 
knowledge.3,4 So understanding local community 
perceptions on impacts, causes, and responses to 
climate change is vital for promotion of 
community resilience towards climate change. 
Communities perception about how climate is 
changing5 and their contribution is useful in 
identifying adaptation strategies. Populations in 
developing countries are more exposed to climate 
change and they have low capacity to react to the 
related impacts. For example, recurrent changing 
climate in West Africa has led to decrease in 
rainfall since the late 70s.6-12 This resulted in a 
reduction of stream flow and wetlands leading to 
severe droughts.13,14 Yet, instead of being 
proactive, communities are not prepared to react 
to the effects of climate change in West Africa.15 
Although the observation of global climate change 
has been largely based on meteorological data, 
there is paucity of information on how humans use 
local ecological knowledge to recognize and 
respond to such changes.16 Adger et al.17 suggest 
that local communities could interpret and 
construct climate change trends and local 
indicators within a cultural setting. The United 
Nations (UN) recognizes the significant role played 
by indigenous knowledge, cultures, and traditional 
practices in promoting sustainable development, 
equity, and management of the environment.18 
They further argue that since culture is embedded 
in societal modes of production, consumption, 
lifestyles, and social organization, it should be 
recognized in understanding both mitigation and 
adaptation to climate change. Understanding and 
building upon perceptions, experiences, and IK on 
climate change can contribute towards 
strengthening the resilience of poor societies who 

are characterized by weak infrastructure & 
economic well-being.19

The impacts of global warming and climate 
change for Bangladesh seems to be most critical 
as large part of the population is chronically 
exposed and vulnerable to a range of natural 
hazards. The effects of global warming have 
already been evidenced in climate variability, 
change and extremes. More adverse impacts are 
projected for the coming decades, particularly for 
low lying coastline and flood plain ecosystems 
which characterize Bangladesh. To understand how 
global warming and climate change will impact 
Bangladesh in future, influence its development 
aspirations and chart its roadmap for sustainable 
development, three considerations are critical. 
The location of Bangladesh is in a deltaic plain of a 
major river basin, making it susceptible to floods 
and cyclones. The country is extremely populated 
in a small area, and one of the most densely 
populated in the world. The country is still a 
low-income country, particularly the people living 
in the coastal belt and river basin live below 
subsistence level, making them already 
vulnerable. So there is an urgent needto assess 
vulnerability of people and assess their plan for 
adaptation. As this a broader study and 
encompasses vulnerability in terms health, 
agriculture, environment and so on, it is beyond 
the scope of the present study to present it 
comprehensively. The present study would, 
therefore, be a review of the studies to assess 
vulnerability & adaptation (V&A) measures as part 
of efforts by governments and experts to better 
understand and respond to climate change risks 
to health. It provides information on the type of 
guidance that has been developed for conducting 
V&A studies and summarizes national and 
subnational assessments that have been 
conducted. The importance of this study lies in 
helping to build the evidence-base of climate 
change impacts on health. Recommendations are 
then provided about supporting future V&As, 
establishing local climate change health risks, 
vulnerabilities and adaptation activities and 
applying the knowledge generated to protect the 
health of populations. The study intends to attain 



82

Ibrahim Card Med J 2019; 9 (1&2): 80-92  Ibrahim Cardiac Hospital & Research Institute

R
EV

IE
W

 A
R

TI
C

LE

the following objectives:

1)  Provide an idea about climate and climate change

2)  Highlight the evidences of climate change

3) Assessing People’s vulnerability or adaptive 
response or preparedness to the potential 
ill-effects climate change on human health, in 
the context of Bangladesh

METHODS:

To estimate the number of national V&As that 
have been conducted expert knowledge and the 
database of the World Health Organization (WHO) 
were used. WHO sourced data consisted of the 
results from the 2015 WHO Climate and Health 
Country Survey reported through the WHO/United 
Nations Framework Convention on Climate 
Change (UNFCCC) Climate and Health Country 
Profiles,20 the unpublished results of a WHO 
commissioned review of assessments, and 
different reports from the WHO Regional Offices 
available online. The WHO Climate and Health 
Country Survey collects global data on a suite of 
indicators measuring global progress on climate 
change and health every two years. These 
indicators include the number of countries that 
have conducted a V&A survey.

An additional semi-structured search of the 
PubMed and PMC revealed 20 articles with 
discussion of climate change and health V&As. Of 
these 20 articles, 2 werereviewed as abstract 
only, and 18 received a full-text review. The 
review results supported the WHO data. A review 
of the United States Agency for International 
Development (USAID) database revealed a 
further 3 V&A studies  that have been 
conducted-in Uganda, Senegal and Mozambique- 
with the assistance of USAID’s African and Latin 
American Resilience to Climate Change (ARCC) 
Program.

LITERATURES REVIEWED:

1. Climate and Climate change:

Climateis defined as the weather conditions 
prevailing in an area in general or over a long 

period, at least consecutive 30 years. Simply it is 
the “average weather” in a place. It includes 
patterns of temperature, precipitation (rain or 
snow), humidity, winds, cloudiness, sunshine 
throughout the year, averaged over a series of 
years. Climate change may refer to the change in 
average weather conditions or in the time 
variation of weather around long-term average 
conditions. It is measured by variation in 
temperature, humidity, atmospheric pressure, 
wind precipitation, atmospheric particulate matter 
count and other meteorological variables over a 
prolonged period of time.

Climate patterns play a key role in shaping natural 
ecosystems and their dependent human 
economies and cultures. But the climate that we 
have come to expect is not what it used to be, as 
the past is no longer a reliable forecast of the 
future. Once, all climate changes occurred 
naturally. However, we started to alter our climate 
and environment through changing agricultural 
and industrial practices during the Industrial 
Revolution. Before the Industrial Revolution, 
human activity emitted very few gasses into the 
environment, but now we are influencing the 
mixture of gases in the atmosphere by fossil fuel 
burning and deforestation. With dramatic effects, 
our atmosphere is rapidly changing, and that 
transition is occurring faster than any changes 
seen in the last 2,000 years.(http://www.epa. 
gov/globalwarming/emissions/index.html).

2. Highlighting the evidences of climate change:

The impact of climate change on the environment 
and human health is far reaching and thus 
influencing social changes in many aspects. The 
impact of climate change has seen in numerous 
aspects, for instance human health, ecosystem 
health and biodiversity, food production, economic 
growth, tourism, and water resources.21

As a result of climate change, the world is now 
experiencing warming effects from intensive use 
of fossil fuel with increasing atmospheric 
greenhouse gases. According to an IPCC22 report, 
global surface temperatures have risen by an 
average of 0.13 °C per decade since 1950. At the 
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same time, on the scale of potential GHG 
emissions, global average surface temperatures 
can be raised from 1.8 °C to 4 °C by the end of the 
topic of the 21st century. In fact, the atmosphere 
in the next few decades will begin to warm.22 

Climate change consists of an increase in 
atmospheric temperature, melting of glaciers with 
consequent rise in sea level, sinking islands, lack 
of fresh water with consequent rise in disease, 
increased diarrhoeal disease and endemic 
mortality, increased coastal water temperature 
associated with proliferation of Vibrio cholerae 
with eventual rise in cholera.23 Every nation in the 
world in one way or another contributes to climate 
change phenomena involving industrialisation, 
fossil fuel burning, deforestation and unlimited 
use of resources and energy contributing to GHG 
emissions.24

3. Impact of Climate Change on Human Health

3.1 Climate Change & Health:

Accumulated scientific evidence suggests that 
climate variability and change pose serious risks 
to people living across the globe.25-27 Extraordinary 
improvements to global health made in recent 
decades are at risk of reversal due to the 
anticipated impacts of climate change.28 Countries 
lacking adaptive potential, vulnerable populations 
(e.g. indigenous peoples, people relying on 
agricultural livelihoods) and certain regions facing 
severe challenges, such as small island developing 
countries and the Arctic, are more vulnerable to 
its effects.29 Climate change challenges countries ' 
efforts to achieve key sustainable development 
goals (SDGs) under the 2030 Sustainable 
Development Agenda (e.g., SDG 1-No Poverty; 
SDG 2-End Hunger; SDG 3-Good Health and 
Well-being; and SDG 6-Clean Water and Health).30 
For example, climate change could lead to 100 
million more people living in extreme poverty.

Evidence-based information on current and 
potential future health risks, vulnerable 
populations, and effective adaptation options are 
needed to prepare individuals and communities 
for climate change health impacts.31 This includes 
identifying innovative adaptations for public 

health officials to understand and respond to more 
severe and possibly compounding effects of future 
climate change, such as tipping-point threats and 
shock events beyond the range of current 
experiences.32

Changes in climate and the associated 
environmental changes continue to be reported 
globally.33,34 Such changes have significant and 
wide-ranging effects, including direct and indirect 
health and well-being impacts.35,36 While the 
health impacts of climate change are projected to 
be felt globally, some communities have been 
recognized as being particularly vulnerable to 
health-related climate change.37-40 The health 
impacts of climate change are often localized and 
dependent on geographic location, biophysical 
factors, social and environmental relationships, 
cultural practices, and traditional knowledge.41 
Local vulnerability assessments support efforts to 
prepare for and adapt to the current and future 
impacts of climate change on Inuit health.42

While many tools are available to direct human 
health vulnerability assessments to climate change, 
they all share a common first step: working with 
local communities and national stakeholders to 
define and explain the most significant climate- 
sensitive health outcomes (i.e. climate-sensitive 
health outcomes and variability) for a population/ 
region in question.43-47 In order to direct health 
research and effectively inform the creation of 
public health adaptation strategies and initiatives, 
this phase is necessary to identify and recognize 
climate-sensitive health priorities at adult, household, 
community and regional scales.48,49

3.2 Physical Effects

Climate-sensitive diseases include heat-related 
diseases, water-borne diseases, vector-borne 
diseases, air pollution-related diseases, and 
extreme weather-related diseases such as floods, 
droughts, wind storms and fires. Endemic diseases 
such as malaria and cholera, meningococcal 
meningitis, dengue, leptospirosis, and rickettsial 
infections are common transmissible diseases that 
are prone to climate change. Water-borne 
diseases are mainly transmitted by flood-water 
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and cause extreme contamination as rainwater 
floods the urban metropolis and contributes to 
major pollution of natural water supplies. These 
catastrophic events occurred in southern Malaysia 
from mid-December 2006 to late January 2007, 
where the flood affected nearly 200,000 people 
along with 16 deaths reported.50

Increased difficulties in accessing quality water 
sources, due to climate change, contribute to the 
disease burden that ultimately impede the 
freedom to live a long and healthy life. Because of 
erratic rainfall, water supply and quality will be 
hampered, which in turn will lead to warmer 
climate conditions favoring the multiplication of 
aquatic-borne pathogens, particularly cholera and 
vector-borne diseases, such as malaria and 
dengue.51,52 Worldwide warmer temperatures 
contribute to the breeding of mosquitoes that may 
carry malaria.53 Higher levels of contamination 
associated with warmer environments are 
experienced in the environment, leading to a 
higher risk of mortality from respiratory diseases. 
Climate change has caused about 5.5 million 
deaths of human lives in 2000, according to Rodo 
et al.54 Due to malnutrition, 2.8 million of them 
were passed; another 1.5 million were thanks to 
diarrhoea, and malaria affected another 1 million 
lives. However, another 200,000 were lost due to 
flooding and interestingly, nearly half of all was 
lost in the area of East and South Asia.

3.3 Psychological Effects

Physiological effects due to temperature on the 
human body are well known as extreme heat or 
cold conditions can affect many body functions. 
Researchers have found some negative emotional 
reactions in some individuals due to climate 
change.55 Medical practitioners have also 
experienced the increased number of patients 
with anxiety, depression.56

Wide-ranging research has found a strong 
relationship between climate change and stress.57 
Furthermore, researchers also note that the 
psychologist's consensus has grown tremendously 
on the impact of environmental issues and their 
impact on their behavioral aspects.58-60 

Nevertheless, the IPPC study22 found that human 
behavior and its relationship with the components 
of climate change were the least important. 
Nevertheless, evidence appears to emerge that 
people are generally concerned about environmental 
issues and their effect on their physiological 
dimension.61

Food is known as health's backbone. So if food 
production is hampered by climate change, it will 
ultimately have a negative impact on our nutrition 
and health. Gohari and associates62 assessed the 
impacts of climate change on crop production and 
water quality of four main crops (wheat, barley, 
rice and maize) in the Zayandeh-Rud River Basin 
in Iran. Multi-model ensemble simulations are 
used for the study period (2015-2044) to resolve 
uncertainties in climate change projections. As a 
result of climate change, monthly temperature will 
rise by 1.1 to 1.5 °C on average. For different 
months of the year, monthly variations for 
precipitation may be positive or negative. 
However, with climate change, precipitation will 
decrease by 11% to 31% on an annual basis. 
While warming may shorten the growing period, 
crop production and water productivity of all crops 
are expected to decrease due to lower 
precipitation and higher water requirements at 
higher temperatures. Rice and maize are more 
vulnerable to climate change due to their high 
demand for irrigation water among the four crops 
studied. As a consequence, their continued 
development under climate change can be 
affected. Considering the locally high economic 
and food importance of these crops in central Iran, 
this result is particularly important.62

4. Assessment of people’s vulnerability:

People’s awareness about the effect of climate 
change on health as indirect measure of 
vulnerability:

The impact of climate change is generally 
perceived by people from western countries. The 
level of awareness on climate change issues in 
developed countries is appreciably high. For 
instance, only 1% of the English have not heard of 
either 'climate change', 'global warming' or the 
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'greenhouse effect'.63,64 In addition, 92% of 
Americans are aware of global warming by 76% 
have already viewed climate change caused a 
serious problem in all aspects of human life.65 
However, the context of perceived awareness on 
the issues like environment, controlling energy 
consumption and health related by the young 
segments takes a low priority by previous 
academic researchers.66-69

To reverse global climate change trend needs 
widespread support for policies and opportunities 
to reduce carbon emissions. Although advocating 
carbon neutrality is definitely in the best interests 
of the environment, hindering economic growth is 
not in the material interests of nations or 
individuals.70

The success of environmental education programs, 
like Al Gore's The Climate Campaign, testifies to a 
perception that increasing awareness can alter 
individual attitudes and encourages activism, but 
there is little real evidence that this is so.71 
Although short-term habits frequently alter as a 
result of educational experiences,72 the resulting 
behavioral changes are usually short-lived.73 

Located on an active delta, Bangladesh is 
characterized by a high level of instability in the 
atmosphere that presents high exposure to 
climate hazards and natural disasters. The country 
annually faces floods, riverbank and coastal 
erosion and is also susceptible to cyclones that 
form in the Bay of Bengal due to the country's 
funnel shaped coast.74 High incidence of poverty, 
particularly in the coastal belt, further perpetuates 
socioeconomic vulnerability of local communities 
and the country as a whole.75

Globally, both the severity and frequency of 
disasters have increased significantly, and there is 
increasing recognition of the link between climate 
change and extreme events.22 Managing the Risks 
of Extreme Events and Disasters to Advance 
Climate Change Adjustment). In their research, 
Sarker et al76 mentions the increasing trend in 
temperature in Bangladesh over the past three 
decades, especially during the moonsoon season. 
The Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change 
(IPCC-AR4) states that Bangladesh is predicted to 
experience an increase in average daytime 
temperatures of 1.0 ˚C by 2030 and 1.4 ˚C by 
205077 indicating the effects of anthropogenic 
climate change.

Bangladesh's coastal districts are uniquely 
vulnerable to climate change due to their very low 
elevation, with some of the land at sea level, the 
topography of the deltaic area and the Bay of 
Bengal (which funnel up seawater) and also 
socio-economic and infrastructural factors that 
restrict the country's low, though increasing, 
capacity to address the effects of climate change.78 
It is well documented that the coastal regions of 
southwest Bangladesh are already being affected 
by slow onset of climatic stresses such as rising 
temperatures, salinity intrusion into agricultural 
soil and groundwater, as well as an increase in the 
occurrence and intensity of sudden shocks such as 
floods, cyclones, storm surges and riverbank 
erosion as a result of climate change.79,80

5. Climate Change and Health Vulnerability 
and Adaptation Assessments:

Health authorities perform climate change and 
risk assessments and adaptation assessments on 
a local, regional or national scale to identify and 
interpret information needed to prepare health 
systems for climate change impacts. The 
participatory design of these studies requires a 
number of stakeholders to support efforts to plan 
for climate change. We have a similar set of goals 
and procedures, although the nature of individual 
studies can vary considerably. Key evaluation 
functions include:81

• Increase knowledge and understanding of 
existing correlations between weather/ 
climate and health outcomes, including the 
wellbeing of communities most vulnerable to 
these risks;

•  Provide health and emergency management 
agencies, stakeholders and the public with 
information on the extent and trend of 
current and future climate variability and 
change-related health risks; and
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•   Identifying opportunities to integrate climate 
change issues into current policies and 
programs aimed at managing weather and 
climate-related health threats and developing 
new strategies where possible to mitigate and 
reduce the severity of potential risks;

•   Acting as a benchmark study to track future 
risk changes and based policies and 
programs;

•   Collaborating with industries such as water & 
sanitation to encourage programs aimed at 
improving the health of the population in a 
changing climate.

The ultimate objective of an evaluation is to 
support the implementation of adaptation and risk 
management measures which are effective in 
reducing current and future climate-related risks 
to human health and well-being, including among 
populations most vulnerable to impacts. In 
partnership with a wide range of stakeholders 
within and outside the health sector, V&As create 
evidence-based adaptation plans or approaches 
for health authorities.81 Health National Adaptation 
Plans (HNAPs) and the Building Climate Resilient 
Health Systems Operational Framework (2015) 
are complementary tools designed by WHO to 
apply V&A information to define strategic goals 
and plans to build health resilience to climate 
change. HNAPs may be included as sector-specific 
adaptation plans.82,83

DISCUSSION & CONCLUSION:

Climate change and health vulnerability and 
adaptation assessments (V & As) are an important 
instrument and process to obtain information for 
understanding and addressing climate change- 
related risks.84 They can also provide the 
knowledge needed to realize potentially large 
health co-benefits from well-designed adaptation 
and greenhouse gas mitigation measures.Over 
the past few decades, the global evidence base on 
climate change effects on health has expanded 
through the publication of reports from the 
Intergovernmental Panel on Climate Change 
(IPCC),85,86 global disease burden analysis from 
climate change,87 and related research.88-90

Direct and indirect health impacts associated with 
climate change are caused by rising 
temperatures, altered patterns of precipitation, 
and increasingly severe and recurrent extreme 
weather events.22,26,88 Direct health impacts are 
caused by hazards such as heat waves, droughts 
and hurricanes, and indirect impacts are caused 
by exposure to disease vectors and air and water 
pollution. Rising levels of carbon dioxide can also 
increased the nutrient value in staple crops, 
contributing to climate change. This could 
increase food insecurity among certain 
populations, especially in developing countries.91 
A number of social factors can either intensify the 
health effects of climate change's environmental 
effects or help mitigate them by public health 
initiatives. There are gaps in knowledge about the 
effects of climate change on public health, food 
distribution, hunger, rural communities, indigenous 
groups and marginalized people.

With well-designed adaptation steps, many of the 
health impacts of climate variability & change can 
be minimized or prevented.26,84 Health adaptation 
refers to "the process of planning, implementing, 
tracking and reviewing plans, policies and 
measures to reduce and take advantage of 
opportunities related to climate change.92 Public 
health officials have decades of experience with 
well-known, successful measures to mitigate many 
climatic and weather-related health threats such 
as air and water pollution, contaminated food, 
vector-borne diseases, ozone depletion, and 
extreme weather events (e.g. heatwaves, floods, 
droughts, wildfires, ice storms, hurricanes).93

Further understanding of the health and well- 
being risks posed by climate change and advice 
available to health authorities for vulnerability 
assessment has resulted in more local, regional 
and national studies. Assessments on climate 
change and vulnerability to health and adaptation 
provide valuable information to health authorities 
to enhance the resilience of individuals, 
communities and health systems to climate 
change impacts. They also contribute to 
development of the global evidence-base on 
climate change and health needed to inform 
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adaptation and greenhouse gas mitigation 
measures in the future, ensuring that they benefit 
the well-being of populations.

Expanded initiatives through V&As to continue to 
build this global evidence base and inform the 
creation of solutions to protect against that 
threats from climate hazards include further 
development of both quantitative and qualitative 
evaluation approaches, techniques and guidance 
documents.94 This would include, for example, 
prioritizing adaptation choices, using qualitative 
methods to evaluate the future. Improved skills 
development in environmental health and 
epidemiology, which requires knowledge and 
expertise to identify health threats in the context 
of environmental and climate change, will help 
health authorities in V&As. More rigorous metrics 
and methods to quantify adaptive ability and the 
efficacy of existing adaptations, as well as more 
climate scenario and modeling knowledge specific 
to national and local scales, will boost the rigor of 
assessments. To order to prepare for potentially 
severe or catastrophic events, increased knowledge 
of systemic, synergistic, cascading or compounding 
health effects from climate change needs to be 
included in V&As. Use V&As as a key tool for 
fostering successful adaptation to climate 
change's health impacts would benefit from 
increased cooperation, communication and 
learning between health authorities.
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A Case Report : Pregnancy with Multiple Sclerosis 
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ABSTRACT 

Multiple sclerosis causes disability in young adults and like most autoimmune diseases, affects women more 
commonly in their child-bearing years. In general, pregnancy does not appear to affect the long-term clinical 
course of multiple sclerosis and the disease does not affect the course or outcome of pregnancy. In this 
reportedcase, a pregnant woman with multiple sclerosis showed relapse of the disease in first half of her 
pregnancy and disease was well controlled in the second half of her pregnancy and postpartum period after 
taking appropriate measure. Women who have multiple sclerosis and wish to have a family can usually do so 
successfully with the assistance of their neurologist and obstetrician.

Key words: Multiple Sclerosis(MS), Pregnancy, Delivery, Antenatal, Postpartum, corticosteroids.

INTRODUCTION:

Multiple sclerosis (MS) is the most common 
inflammatory disorder of the central nervous 
system during young adulthood. Both genetic and 
environmental factors are considered to be 
involved in the pathogenesis of MS.1 Unfortunately 
many obstetricians are not usually experienced 
with MS. Conversely many neurologists have limited 
knowledge of obstetrics and pregnancy in MS.2

CASE REPORT:

A 25-year old nulliparous woman presented with a 
history of 38 weeks pregnancy with premature 
rupture of membrane with multiple sclerosis (MS). 
She got herself admitted in the Department of 
Obstetrics & Gynaecology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU). On per abdominal 
examination, her uterus corresponded to 32 
weeks of pregnancy with cephalic presentation of 
foetus. Clinically it was a case of 38 weeks 

pregnancy with IUGR (intrauterine growth 
retardation), oligohydramnios & PROM (premature 
rupture of membrane) with MS. Multiple sclerosis 
was diagnosed, before pregnancy three years 
back. She had unilateral (hemicranial) headache 
and had difficulty in movement of eyeball on the 
right side and fatigue. In the Neurology 
Department she was diagnosed as a case of 
multiple sclerosis. The diagnosis was confirmed 
with medical history, presenting symptoms, 
physical examination and investigations with 
lumber puncture and MRI.  She was treated with 
prednisolone, a steroid and anti-inflammatory 
drug. But she discontinued taking medicine when 
she got relieved of her symptoms.

She attended at OPD early in her pregnancy. In 
very early weeks, her pregnancy was uneventful. 
She was on regular antenatal checkup at OPD of 
Obstetrics & Gynaecology Department. Neurologists’ 
opinion was taken time and again. Initially she 
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was not put on any medication and was asked to 
review with them after delivery. Two months later, 
at around 14th weeks of pregnancy, she 
experienced headache which was hemicranial and 
radiating to the right side of the face, teeth and 
had difficulty in movement of eyeball on the right 
side and weakness of extremities. Relapse of 
symptoms of multiple sclerosis compelled her to 
be admitted in Neurology Department of this 
university hospital, where she was treated with 
steroid and other medicines. With improvement of 
symptoms she was released from the hospital 
with treatment plan of pulse methylprednisolone 
at scheduled intervals for rest of her pregnancy 
period. In the initial months, total 5 doses of 
injectable methylprednisolone were given and 
then three doses every month till delivery. The 
postpartum treatment plan was also there and it 
included capsule Imuran daily after delivery. 
Around 24 weeks of pregnancy, she developed 
gestational diabetes mellitus which was managed 
with diet and light exercise. In the last trimester, 
IUGR was diagnosed and the patient was kept 
under closed supervision for the rest of her 
pregnancy. At around 38 weeks of pregnancy she 
presented with premature rupture of membrane 
with meconium stained liquor. Considering the 
safety of both mother and child, delivery by 
caesarean section was planned. The baby 
developed respiratory distress syndrome after 
delivery, because of meconium aspiration. The 
baby needed NICU support for 5 days. With 
symptomatic improvement, both mother and baby 
were discharged from the hospital. She was 
advised to visit Obstetrics and Gynae OPD for 
postnatal follow up as well as Neurology OPD for 
follow up of multiple sclerosis. With the continuation 
of medicine, injection solupred (methylprednisolone) 
every month and tablet Imuran (Azathioprine, a 
disease modifying drug), 50 mg three times daily 
and scheduled follow up in respective OPD, her 
present health condition is good without relapse.  

DISCUSSION:

Multiple sclerosis is a T-cell mediating autoimmune 
demyelinating disorder of the central nervous 
system (CNS)3 that preferentially affects women 

of child-bearing age; approximately 10% of 
women first present with symptoms with 
pregnancy.4 Therefore, pregnancy and delivery 
become an important issue for those with MS.5 
Previously, MS specialists often advised against 
child-bearing because of the possible impact of 
the disease on pregnancy and delivery.6 Recently, 
young adults with MS are being encouraged to 
raise family.7 

Fortunately, pregnancy does not appear to speed 
up the course of the disease or worsen the effects 
of MS. However, it is thought that women who 
have unrecognized MS are more likely to begin 
having symptoms during pregnancy. Some studies 
have found that MS symptoms decrease in 
pregnancy and increase during the postpartum 
(after delivery) period.8 It is thought that relapse 
rate is reduced during the late pregnancy because 
of the effect of pregnancy hormones which 
suppress the immune system to ensure that the 
body will carry a growing baby without rejecting 
it. Relapse rate after birth may increase because 
of hormonal disturbances, but there is no 
consensus about this.9 A short course of high-dose 
corticosteroids to hasten recovery from relapses 
appears relatively safe during pregnancy, but 
generally should be limited to disabling relapses. 
Often there is a possible increased risk of fetal 
cleft palate associated with corticosteroid 
treatment in the first trimester.10 Relapses during 
pregnancy can be treated with corticosteroids but 
caution is advised prior to gestational week 12 
because of the risk of cleft palate. In the case of 
severe relapse in the first trimester, the preferred 
treatment is prednisolone as it is inactivated in the 
placenta.11  

Women in labour may not have pelvic sensation 
and may not feel pain with contraction. Delivery of 
the fetus may be difficult. While labour itself is not 
affected, the muscles and nerve needed for 
pushing can be affected. This may make 
caesarean section, forceps and vacuum assisted 
deliveries more likely.8 More frequent prenatal 
visits may be needed. In this case baby suffered 
from intrauterine growth retardation (IUGR) and 
the mother had gestational diabetes mellitus 



95

Ibrahim Card Med J 2019; 9 (1&2): 93-95  Ibrahim Cardiac Hospital & Research Institute

C
A

SE R
EP

O
R

T

during antenatal period. She also had premature 
rupture of membrane. The safety of both mother 
and baby at delivery is paramount in such 
patients. In the present case,  delivery by 
caesarean section was done for obstetric 
indication. However, medications like steroid may 
be used in pregnancy if needed. Breast feeding 
was not associated with relapse. In the present 
case, there was relapse of the disease in the first 
trimester of pregnancy and general health status 
was stable during the third trimester as well as in 
the postpartum period with the continuation of 
steroid and immunosuppressive therapy as 
scheduled. 

CONCLUSION:

Pregnant women with MS need close monitoring 
of the disease for maternal and foetal wellbeing. 
Clinical course as well as relapse rate in early 
pregnancy and postpartum period can be reduced 
if the patient could be kept under close 
monitoring.  
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