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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--41060451-58, Hot Line: 10677, 01713-003004, Fax: 88-02-41060460, 
 E-mail : info@ibrahimcardiac.org.bd

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Examples of correct forms of references
Journals: Dosi R, Bhatt N, Shah P, Patell R. Cardiovascular 
disease and menopause. J Cli Diagn Res 2014;8(2),62-64. 
Chapter in a book: Hull CJ. Opioid infusions for the 
management of postoperative pain. In: Smith G, Covino 
BG, eds. Acute Pain. London: Butter worths. 1985;155-79.
All manuscripts for publication should be addressed to 
the Executive Editor:
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Associate Professor (Research & Development)
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000
E-mail: mdamin01@yahoo.com, Tel: 88-02-41060451-58
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Subscription
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In the current climate of the COVID 19 pandemic and 
the tsunami of the research literature and evidence 
that is emerging on potential effective treatments, 
there has been a renewed focus on the importance of 
the practice of evidence-based medicine (EBM). EBM 
has been defined as the ‘integration of best research 
evidence with clinical expertise and patient values’1. 
Essentially, it is to appropriately use the medical 
literature to find evidence that would help make 
correct clinical decisions and solve patient problems. 
It is crucial for physicians to not only remain up to 
date with the science, but also to be able to develop 
the skills to sift and sort meaningful evidence that 
should be applied into practice, from among the 
plethora of research publications. 
 
While this might be expertise that should be actively 
acquired, most clinicians are familiar with the 
pyramid denoting the “hierarchy of evidence”. This 
pyramid is based on the levels of evidence originally 
described in a report by the Canadian Task Force on 
the Periodic Health Examination in 1979,2 and 
further expanded on by Sackett, et al.3 All versions of 
these pyramids of hierarchy have placed expert 
opinions and weaker study designs such as case 
series at the bottom, followed by case–control and 
cohort studies in the middle, and the ‘gold standard 
of research evidence’, randomised controlled trials 
(RCTs), along with systematic reviews and 
meta-analyses derived thereof, at the summit.2-4 The 
placement of systematic reviews at the top has been 
challenged, and further modifications to the 
pyramid, such as changing the straight lines 
separating study designs in the pyramid to wavy 
lines has been suggested in more contemporary 
modifications of this pyramid.4 However, the key 
element remains that levels of evidence do indeed 

exist; this is particularly important when it comes to 
clinical decision-making, where the highest level of 
evidence should be given precedence over expert 
opinions and anecdotal evidences.
 
Thus, given the necessary shift to EBM within 
contemporary health-care practice, the necessity to 
remain updated on contemporary research cannot 
be overstated, in addition to acquiring skills required 
to critically appraise them. This is important, given 
the variable quality of research reports and 
inaccurate reporting of data. While guidelines have 
been developed for the accurate reporting of 
research evidence of various study designs by 
groups such as the EQUATOR (Enhancing the QUAlity 
and Transparency Of health Research) Network,5 the 
onus is on each physician to independently appraise 
published research and apply them.

Essentially, EBM has been described as being based 
on five defined processes;6 this 5-step process is 
more easily labelled as the “5 A’s” and include the 
following: asking a focused question (Ask), finding 
the evidence (Access/acquire), critical appraisal 
(Appraisal), making a decision (Apply) and 
ultimately evaluating performance (Assess/ Audit).7

Perhaps the most important step in this process of 
evidence-based practice is critical appraisal, which is 
the systematic evaluation of clinical research papers 
(i.e. evidence) in order to establish the validity of the 
methodology, results, and their applicability to 
patient care.7, 8 Various tools have been developed to 
aid the systematic appraisal of a research 
publication.9, 10 Perhaps the most contemporary and 
relevant of them is the Critical Appraisal Skills 
Programme (CASP) that has developed tools for 
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different study designs including randomized 
controlled trials.10

The first and essential step in critical appraisal is 
assessing the research question for clarity and focus. 
This is best done by the PICOT format, where the 
question should include the essential components 
identifying the PICOT acronym, namely Population, 
Intervention, Comparators, Outcomes and Time 
followed.11 A pictorial depiction of this has been 
conceptualized for clarity in the form of the Graphic 
Appraisal Tool for Epidemiological studies (GATE) 
frame, which incorporates a triangle, circle, square, 
and arrow (Figure 1), labeled with the acronym 
PICOT.12

In a RCT, the validity of a study design and its 
methodology is further assessed by the methods of 
randomization and blinding, the reporting of missing 
data, and accounting for all patients who entered the 
study at its conclusion. The results, focusing on the 
effects of intervention and the soundness of 

statistical analysis (including elements such as 
statistical power, relative and absolute effects, 
precision of the estimate of its effects, p values etc.) 
must also be well-appraised. Finally, the applicability 
of the study’s results to local practice is the last step 
of a good critical appraisal. A brief summary of these 
components, including the GATE frame for PICOT is 
depicted in Figure 1. 

Critical appraisal of evidence in a manner that 
evaluates its trustworthiness, relevance and 
suitability to current practice is an essential skill for 
the contemporary physician, and more so for the 
contemporary cardiovascular physician. Indeed, 
given how robust and well-conducted cardiovascular 
trials are, as well as the wide range of trial designs 
adopted, they present a most appropriate starting 
point at which researchers and physicians can be 
first introduced to learning skills of critical appraisal.

In this edition of the Ibrahim Cardiac Medical 
Journal, we commence a new section titled “Journal 

Figure 1: A practical approach to critical appraisal of a trial (GATE Frame* adapted from Jackson et al12)
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Scan”, wherein we outline key findings of important 
RCT’s of relevance in contemporary cardiology. We 
focus on the evidence of relevant publications that 
are both potentially practice-changing, as well as 
those with neutral or nonsignificant results of clinical 
importance. Critical appraisal is a skill that is built 
over time, incorporating a sound statistical 
knowledge with an understanding of the hierarchy of 
evidence and principles of research methodology. 
The need for this must be cultivated within 
physicians, such that EBM will guide clinical 
decision-making. This can be done by regular 
“journal clubs”, reading original articles alongside 
critical reviews by leaders in the field, and eventually 
applying this learning into decision-making and 
patient care at the bedside. Ultimately, the practice 
of EBM will not only result in a sound clinician but 
also a resourceful researcher who will ask the most 
pertinent research questions and design studies that 
will specifically seek to answer them.
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Spinal Canal Measurements at the Level of Lower Three Lumbar Vertebrae 
by 128-Slice CT Scanner in Bangladeshi Population
Nawshin Siraj,1 Nusrat Ghafoor,2 Jesmin Ara Parven3, Khalada Parvin Deepa,4 Md. Ziaul Haque,5 

ABSTRACT
Background & objective : The knowledge of normal diameter of lumbar spinal canal is very important for 
diagnosing lumbar spinal canal stenosis and also for performing spinal surgeries at the lumbar level by Neurosurgeons 
and Orthopedicians. However, it varies widely among ethnic groups and between sexes in the same ethnic group. The 
present study was conducted to describe the morphometry of lumbar vertebrae at the level of L3-L5.   

Methods: This descriptive cross-sectional study was conducted on 302 patients (aged 20-60 years) at Ibrahim Cardiac 
Hospital & Research Institute between July 2019 to December, 2020 who underwent diagnostic CT scans for abdominal 
or genitourinary complaints without any known vertebral column pathology or complaints of low back pain or other 
abnormalities attributable to lumbar spine. Patients having sciatic pain with or without pain in the back, having past 
history of back surgery and patients with osteophytes or developmental anomalies, trauma or vertebral fracture and 
known case of lordosis, scoliosis or kyphosis or other abnormalities in lumbar vertebrae were also excluded. A CT scan 
was performed using 128-slice multi-detector CT with unenhanced CT images from the level of diaphragm to pubic 
symphysis so that the area from D12 to S1 vertebra be covered (field of view). Sections 3-mm thick with reconstruction 
up to 1 mm were analyzed and different parameters of the spinal canal and vertebral body were measured in sagittal 
and transverse sections. The images were reconstructed in true axial, coronal, and sagittal planes. The canal-body ratio 
(CBR) was determined by dividing the sagittal diameter of the spinal canal by the sagittal diameter of the vertebral body.

Result: The findings of the present study demonstrate that nearly two-thirds (65.5%) of the subjects were early 
middle-aged or middle-aged with mean age of the subjects being 43 years. A male predominance was observed in the 
series with male to female ratio being 4:1. The study revealed that all the dimensions of the canal and the body in 
transverse and sagittal sections were observed to increase from level L3 to L5, while the canal body ratio was decreased 
slightly from L3-L5. The males have significantly wider vertebral body at all levels (L3-L5) of lumbar vertebrae compared 
to their female counterparts. Vertebral body diameter in sagittal section at L3 was significantly greater in males than 
those in females; however, they were not different between sexes at L4 and L5 levels. Canal-body ratio (CBR) was fairly 
comparable between males and females at L3 and L4, but it was greater in males than that in females at L5. No 
significant difference was observed between L3 & L4 and L4 & L5 in the same individuals in terms of CBR.

Conclusion: The study concluded that there are significant variations in some of the lumbar spinal canal dimensions 
and vertebral body measurements (including CBR) from L3-L5 between males and females. Although there was no 
significant difference between L3 and L4 in the same individuals in terms of CBR, there was reasonable difference 
between L4 and L5 lumbar vertebrae. The findings are of much significance in the investigation of vertebral column 
pathology in the context of our population.

Key words: Spinal Canal, anteroposterior dimension of canal, vertebral body, lower three lumbar vertebrae, 
128-Slice CT Scanner etc.
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INTRODUCTION:

The vertebral column has a complex anatomy and 
has long been a subject of research interest. The 
spinal canal is formed by the vertebral body 
anteriorly, the pedicles laterally, the laminae 
posterolaterally, and the base of the spinous process 
posteriorly forming a protective ring for the neural 
tube. A bony tunnel, the neural foramen, can be seen 
bilaterally at the inferolateral aspect of each 
vertebra, which is formed by the vertebral pedicle 
superiorly, the pedicle of the following vertebral body 
inferiorly, the facets posteriorly, and the disco- 
vertebral junction anteriorly. Spinal canal stenosis 
(defined as the narrowing of central spinal canal) is a 
condition in which the anteroposterior (AP) and 
lateral dimensions of the bony spinal canal are less 
than normal for corresponding age and sex. Back 
pain is the commonest manifestation of lumbar canal 
stenosis which usually results from lumbar 
spondylosis. Lumber lordosis is a problem of adults, 
but is now being increasingly seen in youth, probably 
due to lifestyle changes. Multiple factors play a role 
in spondylosis, but if it is associated with spinal canal 
stenosis, its management differs. Radiological 
evaluation forms an important part in the evaluation 
and management of lumbar spondylosis. But it 
requires clear understanding of the normal dimensions 
of lumbar vertebrae for particular age & sex.1

CT scans provides a noninvasive, non-operator 
dependent method of direct imaging of the spinal 
canal without injection of intra thecal contrast and is 
better than MRI for bony detail as in osteophytes. CT 
and myelography are important in patients who, for 
technical reasons, cannot enter the MRI scanner 
(e.g., those with pacemakers or claustrophobia) or in 
patients whose MRI findings do not correlate with 
clinical symptoms.2 Though there is a wide variation 
in the capacity of spinal canal in patients who are 
clinically and radiologically normal. It is said that 
those with smaller canals are more likely to have 
symptoms from nerve root compression.3 By 
determining normal ranges of spinal canal diameter 
we can make early diagnosis in individuals who have 
lower diameters of spinal canal. These individuals 
are predisposed to spinal canal stenosis, which is a 
major cause of spinal radiculopathies.4

Precise anatomic classification of the site of stenosis 
(central canal, lateral recess and/a neural foramina) 
is perhaps the most practical approach and helps to 
determine the nature and extent of surgical 
treatment.5 Numerous studies have been conducted 
to determine morphometry of lumbar vertebrae in a 
western population using fresh cadaver or osteologic 
collections.5-7 Eisenstein’s two large Anatomic studies 
of skeleton found the lower anteroposterior diameter 
of spinal canal in adults to be 12 mm and 13 mm. 
The recent use of CT for the measurements of the 
different vertebral dimensions such as canal 
diameter and vertebral dimension has led to better 
evaluation of vertebral morphometry as compared 
with x-ray and cadaveric studies.8 CT scan 
measurement of lumbar spine demonstrated a mean 
AP canal diameter between 12 mm and 14 mm with 
a measurement of 11.5 mm considered small.9 On 
CT scan, electronic measurement of the sagittal 
diameter of the normal bony canal are 11.5 mm.10 
These differences in dimension of the spinal canal 
across studies demands necessity of study of 
dimension of the spinal canal in every ethnic group. 
Several studies over lumbar interpedicular distances 
from plain radiographs have been reported among 
various ethnic group and both sexes as in 
Maharashtra population11 white Americans,12 

Nigerians,13,14 and in Gujarathis.15 Therefore, the 
present study aims to establish a normal range of 
measurements of lumbar vertebrae in Bangladeshi 
population.

METHODS:

This descriptive cross-sectional study was conducted 
at Ibrahim Cardiac Hospital & Research Institute 
(ICHRI) between July 2019 to December, 2020. A 
total of 302 patients (17 males and 19 females) who 
underwent diagnostic CT scans at ICHRI for 
abdominal or genitourinary complaints without any 
known vertebral column pathology or gross spinal 
pathology (low back pain or other abnormalities 
attributable to lumbar spine) during the study period 
were included in the study. As the study carries 
hazardous electromagnetic radiation, no scan was 
performed for the purpose of study alone. Patients 
<20 years and >60 years old were excluded because 
the former may be at growing stage and latter may 
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have age related degenerative or other problems of 
vertebral column. Patients having sciatic pain with or 
without pain in the back, having past history of back 
surgery and patients with osteophytes or other 
abnormalities in lumbar vertebrae were also 
excluded from the study. Patients having 
developmental anomalies, any trauma or vertebral 
fracture and known case of lordosis, scoliosis or 
kyphosis were also refrained from participating in 
the study. Exclusion was done by history taking, 
patients’ complaint and provisional diagnosis made 
by clinicians as per the relevant papers brought by 
patients. Data were collected using a 
semi-structured data-sheet addressing the variables 
of interest.

A CT scan was performed using 128-slice multi- 
detector CT. Unenhanced CT was performed from the 
level of diaphragm to pubic symphysis with the area 
to be covered (field of view) from D12 to S1 
vertebra. Sections 3-mm thick with reconstruction 
up to 1 mm were analyzed. The images were 
reconstructed in true axial, coronal, and sagittal 
planes. The scans were reformatted with bone 
windows in axial, sagittal, and coronal planes and 
measurement was done as shown in Figure 1. 

The parameters studied were APT (antero-posterior 
dimension in transverse section), MLT (medio-lateral 

dimension in transverse section), VBW (vertebral 
body width), APS (antero-posterior dimension of 
canal in sagittal section) and VBS (vertebral body 
diameter in sagittal section). The spinal canal to 
vertebral body ratio (CBR) was determined by 
dividing the sagittal diameter of the spinal canal by 
the sagittal diameter of the vertebral body. 

RESULT:

About one-third (32.7%) of the study subjects was in 
their 3rd decade of life another one-third (32.7%) in 
their 4th and 26.9% in the 5th decade of life. Very few 
subjects were 30 or < 30 years old. The mean age of 
the subjects was 42.9 ± 9.9 years and youngest and 
the oldest subjects were 22 and 58 years old. 
Majority (80.8%) of the subjects was male with male 
to female ratio being 4:1. Fifty percent of the 
subjects were overweight, 23.1% obese and 26.9% 
were of normal BMI (Table I). Different dimensions of 
the spinal canal and vertebral body at 3rd, 4th and 5th 
lumbar vertebrae are illustrated in Table II.

The vertebral body widths at L3, L4 and L5 were 
significantly wider in males compared to those in 
their female counterparts (40.8 vs. 33.4 mm, 
p<0.001; 42.8 vs. 38.9 mm, p=0.002 and 46.4 vs. 
42.1 mm, p=0.032 respectively). Vertebral body 
diameter in sagittal section at L3 was significantly 
greater in males than those in females (28.6 vs. 
27.2, p=0.002), although they were no different 

Fig. 1: Diameters of spinal canal and vertebral 
body in transverse section; A-Interpedicular 
distance; B-Anteroposterior diameter of the 
canal; C-Transverse diameter of the vertebral 
body; Anteroposterior diameter of the vertebral 
body (Source: Bhaumik & Bhaumik, 2016)16

Fig. 2: Diameters of spinal canal and vertebral 
body in sagittal section; A- Anteroposterior 
diameter of the vertebral body; B-Anteroposterior 
diameter of spinal canal (Source: Bhaumik & 
Bhaumik, 2016)16
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between sexes at L4 and L5 (29.2 vs. 28.9 mm, 
p=0.465 and 29.1vs. 28.9, 0.633 respectively). 
Canal-body ratio (CBR) was almost similar between 
males and females at L3 and L4, but it was 
considerably greater in males than that in females at 
L5 (0.58 vs. 0.55, p=0.073) (Table III). No significant 
difference was observed between L3 & L4 and L4 & 
L5 in the same individuals in terms of CBR (p=0.683 
and p=0.070 respectively) (Table IV).     

 
 

DISCUSSION:

The findings of the present study demonstrate that 
nearly two-thirds (65.5%) of the subjects were early 
middle-aged or middle-aged with mean age of the 
subjects being 43 years. A male predominance was 
observed in the series with male to female ratio 
being 4:1. About three quarters (73.1%) of the 
subjects were obese or overweight. The study of 
different dimensions of the spinal canal and vertebral 
body at the level of 3-5 lumbar vertebrae revealed 
that all the dimensions of the canal and the body in 

FrequencyDemographic characteristics Percentage

Age* (years)  
    ≤ 30 4 7.7
    31 – 40 17 32.7
    41 – 50 17 32.7
    >50 14 26.9
Sex  
    Male 42 80.8
    Female 10 19.2
BMI (kg/m2)  
    Normal BMI 14 26.9
    Overweight 26 50.0
    Obese  12 23.1

Table I. Demographic characteristics of the study subjects (n = 52)

*Mean age = 42.9 ± 9.9 years; range = 22 – 58 years.

Mean ± SD
(mm)

Measurements of di�erent
dimensions of spinal canal and 
vertebral body at 3rd, 4th and
5th lumbar level

Range
(mm) 

Table II. Di�erent dimensions of spinal canal and vertebral 
body at 3rd, 4th and 5th lumbar vertebrae 

L3 APT   13.6 ± 1.7 11.3 -17.5
L3 MLT  23.7 ± 3.1 18.2 -30.0
L3 VBW  39.4 ± 4.4 27.2 – 45.7
L3 APS  14.3 ± 1.4 11.0 – 16.0
L3 VBS  28.3 ± 1.2 26.2 – 30.0
L4 APT  13.8 ± 1.4 11.0 – 17.6
L4 MLT  26.2 ± 3.6 19.0 – 37.8
L4 VBW  42.1 ± 3.6 34.4 – 49.5
L4 APS  14.4 ± 1.7 11.3 – 18.0
L4 VBS  29.1 ± 1.4 27.0 – 33.4
L5 APT   14.7 ± 2.4 12.1 – 22.0
L5 MLT  29.6 ± 4.6 19.6 – 38.0
L5 VBW  45.6 ± 5.8 24.4 – 57.5
L5 APS  14.8 ± 2.1 11.2 – 19.9
L5 VBS  29.2 ± 1.2 27.0 – 31.6
CBR at L3 0.56 ± 0.05 0.34 – 0.63
CBR at L4 0.55 ± 0.06 0.34 – 0.69
CBR at L5 0.55 ± 0.07 0.35 – 0.72

Sex
Parameters

 Table III. Comparison of di�erent dimensions of spinal canal 
and vertebral body at 3rd, 4th and 5th lumbar level

L3 APT (mm) 13.6 ± 1.8 13.6 ± 1.3 0.999

L3 MLT (mm) 23.7 ± 3.1 23.9 ± 3.4 0.868

L3 VBW (mm) 40.8 ± 2.8 33.4 ± 5.4 < 0.001

L3 APS (mm) 14.3 ± 1.5 14.2 ± 0.90 0.787

L3 VBS (mm) 28.6 ± 1.2 27.2 ± 0.9 0.002

L4 APT (mm) 13.8 ± 1.5 13.6 ± 0.8 0.632

L4 MLT (mm) 26.4 ± 3.7 25.4 ± 3.4 0.431

L4 VBW (mm) 42.8 ± 3.5 38.9 ± 1.7 0.002

L4 APS (mm) 14.5 ± 1.7 14.0 ± 1.6 0.469

L4 VBS (mm) 29.2 ± 1.4 28.9 ±0.9 0.465

L5 APT (mm) 14.9 ± 2.2 14.0 ± 3.2 0.295

L5 MLT (mm) 29.9 ± 3.4 27.9 ± 7.9 0.226

L5 VBW (mm) 46.4 ± 6.1 42.1 ± 1.9 0.032

L5 APS (mm) 14.9 ± 2.2 14.9 ± 1.1 0.161

L5 VBS (mm) 29.1 ± 1.2 28.9 ± 1.2 0.633

CBR at L3 0.57 ± 0.05 0.58 ± 0.03 0.194

CBR at L4 0.56 ± 0.07 0.55 ± 0.05 0.613

CBR at L5 0.58 ± 0.07 0.55 ± 0.04 0.073

Male (n = 42) Female (n = 10)
p-value

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

Measurements
Parameters

 Table IV. Comparison of CBR between L3 & L4 and L4 & L5

CBR L3 0.57 0.05 0.683
CBR L4 0.57 0.07 

CBR L4 0.56 0.07 0.070
CBR L5 0.57 0.07 

Mean SD
p-value

*Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD.  
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transverse and sagittal sections were observed to 
increase from level L3 to L5, while the canal body 
ratio was decreased slightly from L3-L5. The males 
have significantly wider vertebral body at all levels 
(L3-L5) of lumbar vertebrae compared to their 
female counterparts. Vertebral body diameter in 
sagittal section at L3 was significantly greater in 
males than those in females; however they were not 
different between sexes at L4 and L5 levels.  
  
The sagittal diameter of lumbar vertebra gives the 
standard diameter of lumbar spinal canal. Previously 
many researchers have measured sagittal diameter/ 
anteroposterior diameter to arrive at standard 
diameters of lumbar spinal canal. This morphometry 
is of use in defining stenosis. Huzinga and colleagues 
measured the midsagittal diameter from the center 
of the anterior surface of the laminae to posterior 
surface of vertebral body on lumbar veterbrae 
obtained from Dutch cadavers.17 In a European 
study, 100 patients (51 men and 49 women) 
presenting with low back pain or sciatica, but free 
from clinical diagnosis of spinal canal stenosis, were 
studied prospectively with CT or CT myelography. 
The patients were from 19 to 76 years of age with 
weight from 50 to 109 kg and height from 150 to 190 
cm. The mean anteroposterior diameter of the spinal 
canal of  L3, L4 and L5 were 16.5 ± 2.4, 17.0 ± 2.8 
and 18.3 ± 3.1 mm respectively.18 As these 
dimensions vary largely among population of 
different ethnic origin and between sexes in the 
same ethnicity. The lumbar part of vertebral canal 
harbors cauda equina and narrowing of the bony ring 
of the canal, either developmental or acquired, may 
lead to compression of these nerve roots and causes 
low back pain.19 Though most of the back pains are 
not accurately localized, a vast majority may arise 
from a limited part of the spine.20 As most of the 
complex spinal structures are inaccessible to detailed 
physical examination, it is of utmost need to take 
help of ancillary methods in examining them. The 
introduction of radiographs, CT scan and MRI scans 
provide accurate diameter of lumbar canal as well as 
the entire lumbar vertebra. The recent introduction 
of 128-Slice CT Scanner gives a vivid picture of 
vertebral column. The 128-slice CT scanner can be 
adapted to provide three-dimensional images of any 

body-structures including those with vertebral 
column, cardiac or respiratory conditions that make 
it difficult to get high-quality images with other types 
of scanners. Therefore, the different dimensions of 
the lumbar vertebrae used in this study seems to be 
reliable and valid.21 Esptein & Lavin21  postulated that 
any antero-posterior diameter of the canal less than 
15 millimeters indicates narrowing of canal. A recent 
study from Rajasthan, India demonstrated that the 
minimum antero-posterior diameter for L1 vertebra 
to be 17.68 mm in males and 17.48 mm in females, 
while the maximum antero-posterior diameter of 
canal is 21.98 mm in males, and 19.80 mm for 
females for L5 vertebra.16 In the present study, the 
mean APS (antero-posterior dimension of the canal 
in sagittal section) at all levels (L3-L5) were < 15 
mm. Although none of them has any complaints of 
low-back pain or any known vertebral column 
pathology indicating that majority of the APS of the 
Bangladeshi population is < 15 mm. The canal-body 
ratio (CBR) in the present study was fairly 
comparable between males and females at L3 and 
L4, but it was greater in males at L5 (mean CBR: 
0.58) than that in females at the same level (mean 
CBR: 0.55). Mallik and associates in a study in Nepal 
showed that almost all the parameters increase from 
L3 to L4 to L5 but the difference is more between L4 
and L5 than between L3 and L4 except in vertebral 
body width (VBW) where it increases smoothly, 
however canal body ratio (CBR) remained constant 
at 0.6. All the parameters were larger in males than 
in females except antero-posterior dimension of the 
canal in transverse section (APT), which is larger in 
females.22 

CONCLUSION:
The findings of the present study suggest that there 
are significant variations in the lumbar spinal canal 
dimensions and vertebral body measurements 
(including CBR) from L3-L5 between males and 
females. In the same individuals, although there was 
no significant difference between L3 and L4 in terms 
of CBR, there was reasonable difference between L4 
and L5 lumbar vertebrae. As the study was 
conducted on individuals free from known vertebral 
column pathology or gross spinal pathology (low 
back pain or other abnormalities attributable to 
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lumbar spine), the findings carry much significance 
in the investigation of spinal canal stenosis in the 
context of our population.
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INTRODUCTION:

Hand Foot and Mouth Disease (HFMD)1  is a 
contagious disease of children usually under five 

years of age characterized by sores in mouth and 
rashes over hands and feet caused by viruses. Most 
patients have mild symptoms, including fever and 

Seasonal Pattern of Hand Foot and Mouth Disease in an Out-patient Clinic 
of a Tertiary Care Pediatric Hospital at Dhaka
Mahfuza Hussain 1, Md. Nurul Amin 2, Md. Ra�qul Islam 3

ABSTRACT
Background & Objective: Hand, foot and mouth disease (HFMD) is a contagious disease of children, occurs primarily under 
five years of age, characterized by a history of brief febrile illness and a typical skin rash over hands and feet with or without 
sores in mouth, caused usually by Coxsackievirus A16 viruses. It is mainly the disease of tropical and subtropical countries 
and bears a complex-relation with meteorological variables, like temperature, rainfall and relative humidity, although no study 
has yet been done in Bangladesh to explain the complex relationship of the disease with these variables. This study sought to 
describe the occurrence of HFMD and its association with meteorological factors in Dhaka city.

Methods:

The present cross-sectional study collected data of 231 HFMD cases from the records of the daily register of Out-patient 
Department of Dhaka Shisu Hospital, Dhaka between January 2018 to December 2019. According to the study protocol a child 
was identified as having HFMD who had a history of brief febrile illness accompanied by a typical skin rash with or without 
mouth ulcers. Total number of cases treated monthly at OPD during the period were also recorded. Meteorological data were 
provided by Bangladesh Meteorological Department, which among others, included monthly average temperature, relative 
humidity and amount of rainfall. While the outcome variable was monthly number of HFMD cases, the predictive variables 
were average temperature, humidity and rainfall during the study period. 

Result:

Majority (85.3%) children in the present study was < 5 years old. A male preponderance was observed in the series (60%) 
with male to ratio being 3:2. A clustering of HFMD cases was observed to occur between June to October when monthly 
average temperature, total rainfall and humidity all were at their maximum compared to those found between November to 
April. The clustering of cases was more intense in the year 2019 than that in the year 2018. During the period average monthly 
temperature was 29.20C, average rainfall was 62.6% (238 mm) of the total annual precipitation and mean relative humidity 
was 79%. The proportion of HFMD cases out of total cases treated during the period was 2.2% in 2018 and was 4.1% in 2019, 
which in the dry season (November to April) was 0.4% and 0.5% in 2018 and 2019 respectively.

Conclusion:

The study concluded that majority of the HFMD cases occur under five years of age and boys are more likely to have the 
infection than the girls. A seasonality of HFMD occurrence is observed with a higher number of cases occurring in the monsoon 
season and fewer cases in the dry season. Clustering of HFMD cases occur between May to October when monthly average 
temperature, total rainfall and humidity all are at peak compared to those in November to April of the year.

Key words: Hand foot and mouth disease, temperature, rainfall, relative humidity etc. 
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rashes and herpes in the hands, feet, and mouth. A 
few cases may present with meningitis, encephalitis, 
pulmonary oedema, and circulatory disorders and 
even die of the diseases.2 Infection occurs through 
direct contact or droplets, via respiratory secretions 
such as saliva, sputum, and nasal discharge, contact 
with blister fluid of infected individuals and from 
other excretory materials of an infected person.3 The 
disease is primarily caused by Coxsackievirus A164 
followed by enterovirus 71, though other strains of 
coxsackievirus and enterovirus may also cause the 
disease.5 There are reports of outbreaks in HFMD 
over the past several years in the tropical and 
subtropical regions of the world and the situation 
may worsen in future due to climate change and 
poor health care surveillance.6 

Seasonal variability in incidence of HFMD is noted in 
Japan7, Singapore8, Malaysia9, Taiwan10 and China11. 
Outbreaks of this disease in China, Singapore, 
Malaysia and Taiwan usually peak in the late spring/ 
early summer, along with a second small peak in late 
autumn/early winter. In Japan12 its peak is detected 
during the summer months. However, in Finland 
most HFMD cases were reported in autumn.13 Peak of 
HFMD incidence in children in China was from May to 
July which might relate to the survival ability of 
enteroviruses.14 In Vietnam HFMD increased by 7% 
for 1°C increase in monthly temperature above 26°C 
& 1% increase in monthly humidity above 76%.15 In 
the same study, HFMD decreased by 3.1% with 1 
mm increase in monthly cumulative rainfalls.  

Though a study done in northern Bangladesh16 
showed May and September-October as peak season 
for HFMD but meteorological variables affecting 
incidence of HFMD is not known in Dhaka, 
Bangladesh. This study was done to see the impact 
of meteorological factors like temperature, rainfall & 
humidity on the incidence of HFMD in Dhaka city. 

METHODS:

Topographical feature of the study area:

The climate of Bangladesh is subtropical in the 
center-north and tropical in the south, with a 
pleasantly warm and sunny winter from November to 
February, a short hot spring between March and May, 

and a long rainy season from June to October due to 
the summer monsoon. The study was conducted in 
the capital city, Dhaka, which is located in central 
Bangladesh at 23°42′N 90°22′E, on the eastern 
banks of the Buriganga River.

Meteorological condition of the study area:

Dhaka experiences a hot, wet and humid tropical 
climate. Under the Köppen climate classification, 
Dhaka has a tropical wet and dry climate. The city 
has a distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and monthly 
means varying between 18°C (64°F) in January and 
29°C (84°F) in August. Approximately 87% of the 
annual average rainfall of 2,123 millimetres (83.6 
inches) occurs between May and October. The 
wettest month for Dhaka is July with an average of 
367.9 mm of precipitation falling while the driest 
month is December with 8.9 mm falling.17 

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

The data of HFMD cases were collected from the 
Out-patient Department of Dhaka Shisu Hospital, a 
Tertiary Pediatric Hospital in Dhaka City over a period 
of 2 years from January 2018 to December19. 
According to the study protocol (based on WHO 
recommendations)18 a child was diagnosed as having 

HFMD who had a history of brief febrile illness 
accompanied by a typical skin rash with or without 
mouth ulcers. Once identified, a patient was treated 
either at the OPD setting or was admitted In-patient, 
depending on the severity of the condition. Total 
number of HFMD cases were recorded monthly 
during the study period from 2018 to 2019. 
Meteorological data were provided by Bangladesh 
Meteorological Department, under Ministry of 
Defense of the Government of Bangladesh, which 
among others, included monthly average temperature 
(°C), relative humidity (%) and amount of rainfall 
(mm). While the outcome variable was the monthly 
number of HFMD cases, the predictive variables were 
average temperature, humidity and rainfall during 
the study period. Data were analyzed using SPSS 
(Statistical Package for Social Sciences), version 
25.0. The test statistics used to analyze the data 
were descriptive statistics. The qualitative data were 
expressed in frequency and corresponding 
percentage and the quantitative data were 
presented as mean and standard deviation from the 
mean. 

RESULT:

Age distribution of the selected study children shows 
that nearly 30% of the patients were < 1 year old, 
56.3% 1 – 5 years old and 14.7% 5 or > 5 years old 
with median age of the patients being 1.5 ± 0.2 
years. Approximately 60% of the children were male 
with male to female ratio being 3:2 (Table I). From 
table II & III and Fig. 5, it appears that there are 
clustering of HFMD cases between June to October 
(rainy season) when monthly average temperature, 
total rainfall and humidity all were peak compared to 
those in November to April (dry season) of the year. 
The clustering of cases was more intense in the year 
2019 than that in the year 2018 as is evidenced from 
the graph of the time distribution of the HFMD cases. 
During the period average monthly temperature was 
29.20C, average rainfall was 62.6% of the total 
annual precipitation and mean relative humidity was 
78.6%. The proportion of HFMD cases out of total 
cases treated during the period was 2.2% in 2018 
and was 4.1% in 2019, which in the dry season 
(November to April) was 0.4% and 0.5% in 2018 and 
2019 respectively.   

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

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

Fig. 4: Monthly average rainfall in Dhaka, Bangladesh
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DISCUSSION:

The present study is, by far, the first study 
examining the relationship between climatic 
variables and HFMD occurrence in Bangladesh. In 
this study majority (85.3%) of children was < 5 
years old with a male predominance (60%) which is 
quite consistent with the findings of a large-scale 
South Korean study (which incorporated 7 years 
data from 2011 to 2017), where HFMD primarily 

occurred in children younger than 4 years of age with 
greatest proportion of cases being found at ages 1 
(39.2%) and 2 (25.7%). Our study demonstrated a 
seasonal pattern of HFMD occurrence with a higher 
number of cases occurring in the monsoon season 
and a few cases in dry season. A recent study 
conducted in Vietnam showed that the number of 
HFMD cases increased during the rainy season and 
the number is determined by meteorological 
variables. An increased risk of HFMD was associated 

FrequencyDemographics Percentage

Table I. Distribution of children by their demographic characteristics
(n = 231)

Age* (years)  
     < 1 67 29.0
     1 – 5  130 56.3
     ≥ 5 34 14.7
Sex  
     Male  137 59.3
     Female  94 40.7

*Mean age = 1.5 ± 0.2 years; range = (0.42-15) years.

Number
of Cases

Year 
2018

Monthly average
temperature (˚C)

Monthly total
rain fall (mm)

Monthly average
relative humidity (%)

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

January 00 17.5 0.0 69.4

February 00 23.2 20.0 62.1

March 00 27.3 3.0 60.2

April 00 27.3 309.0 70.0

May 02 27.6 392.0 79.6

June 06 29.4 366.0 82.0

July 10 29.3 354.0 82.2

August 12 29.8 141.0 78.5

September 17 29.8 76.0 77.7

October 18 27.3 45.0 72.7

November 06 24.2 13.0 69.0

December 03 20.3 13.0 66.5

Number
of Cases

Year 
2018

Monthly average
temperature (˚C)

Monthly total
rain fall (mm)

Monthly average
relative humidity (%)

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

January 00 20.2 1.0 60.3

February 00 22.0 115.0 63.6

March 00 26.0 39.0 62.1

April 00 28.3 212.0 70.2

May 00 29.8 231.0 73.6

June 04 29.9 242.0 79.4

July 14 29.3 383.0 82.7

August 26 29.9 223.0 79.4

September 53 29.1 161.0 81.0

October 36 27.6 188.0 78.6

November 12 20.2 1.0 60.3

December 02 22.0 115.0 63.6
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Fig. 5: HFMD cases presented in 2018-2019 strati�ed by months

(Total HFMD cases
in rainy season)/

(Total no. of cases
 in rainy season)

Year

Proportion of HFMD
morbidity out of 
total morbidity
in rainyseason

(Total HFMD cases in 
dry season)/

(Total no. of cases in 
dry season)

Proportion of
HFMD morbidity out

of total morbidity
in dry season

Monthly total
rainfall (mm) 
in rainy/dry 

season

Monthly average 
temp. (˚C) in 

rainy/dry
season

Monthly average
 relative humidity 

(%) in rainy/
dry season

Table IV.  Proportional HFMD morbidity out of total morbidity in rain and dry seasons

2018 65/2852 2.2% 9/2006 0.4% 28.9/23.3 229/59.6 78.8/66.2

2019 133/3218 4.1% 14/2694 0.5% 29.2/23.1 238/80.5 79.1/63.3
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with higher average temperature (risk ratio and 95% 
confidence interval: 1.06; 1.03–1.08 per 1 °C 
increase), higher rainfall (1.19; 1.14–1.24 per 200 
mm increase) and longer sunshine duration (1.14; 
1.07–1.22 per 60 hours increase), while the risk of 
HFMD was inversely associated with wind speed 
(0.77; 0.73–0.81 per 1 m/s increase).19 A previous 
study in Vietnam also reported consistent result.20 
However, the transmission rate of HFMD in three 
provinces of China explains the complex 
transmission dynamics. Meteorological factors 
cannot solely explain the seasonality in HFMD 
transmission in mainland China; the Chinese Spring 
Festival period, population flux and (or) school terms 
explain the majority of the transmission rate 
seasonality of HFMD, and they act as driving forces 
for HFMD transmission rate seasonality in different 
time periods of the year. The Chinese Spring Festival 
period dominantly caused the dramatic increase of 
the HFMD transmission rate during February due to 
population flux and seasonal contact rate in 
population.22 Some other studies in China also did 
not support the association between rainfall and 
HFMD.22,23 However, the South Korean study clearly 
showed that incidence of HFMD tended to increase 
from May, peak between July and September, and 
increase rapidly in 1- to 2-year cycles. 

HFMD has seasonality. In temperate regions, the 
number of patients who are infected with 
enteroviruses rises in summer.24,25 In subtropical and 
tropical regions, enteroviruses circulate throughout 
the year and elevate during the rainy season. Pham 
and associates19 found each 200 mm increase in 
rainfall to be associated with a 19% increased risk of 
HFMD onset. A possible explanation is that high 
rainfall makes soil moist, which may facilitate viral 
persistence and spreading.26,27 Although, exact 
reasons for the relationship between climatic 
variables and HFMD are limited, meteorological 
factors like warm and moist weather could affect 
occurrences of infectious disease via survival and 
transmission of pathogens in the environment. 
Besides, population activities and behavior changes 
in different seasons may cause children vulnerable to 
acquire the infection.28,29 

Pathophysiology of enteroviruses was found to be 
affected by temperature, humidity and surface of 
fomites.30 Studies from Hong Kong Special 
Administrative Region SAR (China) and Japan 
revealed similar findings: a positive association 
between average temperature and number of HFMD 
cases.28,31-33 High temperatures could increase the 
growth of enteroviruses and also interfere with its 
inactivation.27,34 In agreement with some previous 
studies that humidity is associated with 
HFMD,22,25,33,35 the current study also observed an 
increasing trend of HFMD cases in the monsoon 
season when average relative humidity remains at 
its highest (79%). 

Some studies included another climatic variable 
‘sunshine hours’ and showed that HFMD cases 
increased with the increase of sunshine hours.36,37 
Pham19 showed that the risk of HFMD increased by 
14% per 60 hours of increase in sunshine duration. 
However, another study showed a negative 
correlation between sunshine duration and HFMD 
infection.38 As the present study did not included this 
variable, we cannot make any comment on the effect 
of this variable on the incidence of HFMD in different 
seasons of the year. Before concluding the findings of 
the study, the following limitations deserve mention.

Limitations:

1. HFMD epidemics have been shown to occur in two- 
to three-year cycles,37 and the two-year period in our 
study does seem to be adequate to identify the cycle 
of enteroviruses and the effects of climate change on 
HFMD. It would be useful to conduct a longer study 
and conduct time series analysis to detect the 
natural cycle of HFMD outbreaks in this region.

2. Besides,   recorded   database  might   be 
underestimated. There may be other pediatricians in 
the same hospital who might have treated HFMD 
cases but had not been recorded. 

3. In addition, HFMD patients with mild self-limiting 
or unclear symptoms might not have been diagnosed 
as HFMD cases.

CONCLUSION:

The study concluded that majority of the HFMD cases 
occur under five years of age and boys are more 
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prone to acquire the infection than the girls. A 
seasonal pattern of HFMD occurrence is evident with 
a higher number of cases occurring in the monsoon 
season and a few cases in dry season. Clustering of 
HFMD cases occur between June to October when 
monthly average temperature, total rainfall and 
humidity all are at their peak compared to those in 
the dry season of the year. A large-scale, multicenter 
study, with inclusion of other meteorological 
variables and human behavioral factors, is 
recommended to study seasonality and transmission 
dynamics of HFMD in Bangladesh.   
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Comparative Study of Tru-Cut Biopsy and FNAC in A Clinically Palpable
Breast Lump
Syeda Momena Hossain,1 Md. Baharul Islam,1 Mohd Shahjahan Ali,1 Isra�l Islam,2 Na�sa Naz 3

ABSTRACT
Background & Objective: Fine-needle aspiration cytology (FNAC) is frequently used to evaluate a breast lump, for it is safe, 
reliable, and time saving outdoor procedure for evaluation of breast lumps. However, in recent times, the diagnosis of breast 
lesions has mostly become dependent on Tru-cut biopsies with a gradual reduction in the rate of performing fine-needle 
aspiration cytology (FNAC). The present study was undertaken to compare the diagnostic accuracy of Tru-cut Biopsy and Fine 
Needle Aspiration Cytology (FNAC) in the evaluation of a clinically palpable breast lump.

Methods: This cross-sectional study was conducted in the in Department of Surgery, Rajshahi Medical College & Hospital, 
Rajshahi, Bangladesh over a period of one year from July 2019 to June 2020. A total of 60 women with clinically palpable 
breast lumps were consecutively included in the study. All patients underwent FNAC and Tru-cut Biopsy to make a provisional 
(clinical) diagnosis of breast lump followed by histopathology of the excision biopsy taken during surgery to confirm the 
diagnosis. The diagnostic accuracies (sensitivity, specificity, positive and negative predictive values) of the two diagnostic 
modalities (FNAC and Tr-cut Biopsy) were then judged by comparing them with the histopathological diagnosis of the excision 
biopsy.

Result: In the present study majority (86.7%) of the lesions was malignant in terms of histopathology with almost all being 
infiltrating carcinoma (98%). Only 8(13.3%) cases were benign breast lesions and all of them were fibroadenoma. While 
Tru-cut or Core-needle biopsy (CNB) diagnosed 85% of the lesions as malignant, FNAC diagnosed 65% of lesions as malignant. 
The sensitivity of CNB was observed to be 98.1% and its specificity was 100%. In contrast, the sensitivity of FNAC was much 
lower (65%), although its specificity was comparable to that of CNB (100%). While the overall diagnostic accuracy of CNB was 
98.3%, that of FNAC was 78.3%. The test of agreement between Tru-cut biopsy and FNAC using kappa-statistics showed that 
the two diagnostic modalities had moderate agreement in differentiating malignant breast tumours from the benign ones 
(k-value = 0.494, p < 0.001). 

Conclusion: The study concluded that Tru-cut biopsy and FNAC both are hundred percent specific in excluding a benign breast 
lesion. However, the sensitivity of FNAC is much lower compared to that of CNB with overall diagnostic accuracy of Tru-cut 
biopsy being much higher than FNAC. 

Key words: Tru-cut biopsy, FNAC, clinically palpable breast lump etc.
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INTRODUCTION:
Breast cancer is a leading oncologic cause of death in 
women, but early detection saves lives. The vast 
majority of the breast lesions is benign and is not 
given significant attention as compared to malignant 
ones.1 Although benign lesions are themselves not 

fatal, the physical and specially the psychological 
sufferings they cause to the affected women should 
not be underestimated and must be taken care of. In 
fact, some benign breast lesions may turn into 
malignancy in later part of life.1   So, it is essential to 
recognize and study these lesions in detail to identify 
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the high-risk group of patients and providing them 
regular check-up. 

In Bangladesh, patients suffering from breast lump 
are going up. Because of the existing social 
circumstances, the tendency to overlook the 
complaints, & because female patients are hesitant 
to be examined by the clinicians for lump in the 
breast. They usually report to the clinicians when the 
conditions worsen or turn into malignancy.2 On the 
other hand, there is increasing awareness with 
associated anxiety and stress among some women, 
who perceive every symptom in breast as cancer, 
compelling them to seek medical advice. It is 
sometimes difficult to determine whether a 
suspicious lump is benign or malignant simply from 
clinical assessment.3

Various diagnostic methods have been developed to 
evaluate the breast lumps with the goal of identifying 
a sensitive, specific, efficient and economical 
approach to reach an actual diagnosis of breast 
lump. Physical examination, fine needle aspiration 
cytology (FNAC), Tru-cut biopsy (core needle biopsy), 
ultrasonography, mammography, open excision 
biopsy, thermography all are used in the diagnostic 
workup of a palpable breast mass.4 FNAC has been 
proved to be of great value in the diagnosis of breast 
lumps. Apart from being cost-effective, it is also 
simple and quick while providing the cytological 
diagnosis.5 However, it has certain limitations like its 
inability to differentiate between invasive and in situ 
carcinomas, insufficient samples and false negative 
results. Tru-cut biopsy, also known as core needle 
biopsy (CNB), is now one of the useful means of 
obtaining histopathological diagnosis. It is relatively 
easy and can be performed in an out-patient basis. 
Its use also reduces unnecessary excisional biopsy. 
Lower inadequacy rates, allowing of ancillary 
methods, grading and typing of cancer, are the 
features of Tru-cut biopsy, which help to plan a 
definitive surgery. However, it has some limitations 
like pain, haemorrhage and infection. Some studies 
favor FNAC over Core Needle Biopsy, while others 
criticize its use as a good screening tool for breast 
lump evaluation. Some authors recommended 
combining the two techniques may improve the 

diagnostic yield by reducing false positive and false 
negative rates.6

The high incidence of breast malignancy, its 
relatively easy detection at an early stage, and 
effective treatment in the form of conservative 
surgery and chemotherapy had prompted a 
worldwide initiation of triple assessment including a 
clinical (palpation), radiologic (ultrasonography or 
mammography), & cytological (FNAC) assessment.7,8 
Although as a part of the triple assessment, in recent 
times, a gradual trend of increase in the rate of core 
needle biopsy (CNB) is seen replacing the previously 
rampant use of the FNAC. This gradual shift in the 
trend can be contributed by many factors although 
very few studies had yet conclusively proved a 
superiority of one procedure over the other. In this 
study the diagnostic accuracies of FNAC and Tru-cut 
biopsy or CNB in the evaluation of clinically palpable 
breast lump were compared to see which of the two 
screening procedures is better in the screening or 
diagnosis of breast lump in comparison with final 
histological diagnosis (gold standard) from excision 
specimen.

METHODS:

This descriptive cross-sectional study was conducted 
in the Department of Surgery, Rajshahi Medical 
College & Hospital, Rajshahi, Bangladesh between 
September, 2019 to September, 2020 (1 year). 
Approval for the study was obtained from the 
Institutional Review Board (IRB) of Rajshahi Medical 
College, Rajshahi. A total of 60 patients were 
consecutively included in the study. All female 
patients > 18 years old with a clinically palpable, 
suspicious breast swelling were included in the 
study. Patients refusing to undergo FNAC/Tru-cut 
biopsy, insufficient biopsy or FNAC material, 
diagnosed of having bacterial inflammation of breast 
were excluded from the study. All patients 
underwent FNAC and Tru-cut Biopsy to make a 
primary diagnosis followed by histopathology to 
confirm the provisional diagnosis. The variables 
studied were grouped as demographic variables (age 
and reproductive stage), the morphological and 
clinical characteristics of the tumour (breast 
involved, location of the lesion, tumour size, axillary 



23

Ibrahim Card Med J 2021; 11 (1): 21-27  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L A

R
TIC

LE

lymph node status, clinical diagnosis), Tru-cut biopsy 
profile (diagnosis, type of benign and type of 
malignant diseases), hormone receptor 
status-related variables (ER, PR and HER2-Neu), 
FNAC findings and histological findings (diagnosis, 
type of benign and malignant diseases) and 
pathological staging (characteristics of the tumour, 
nodal metastasis, distant metastasis and histological 
grading etc.).

Data were processed and analyzed using Statistical 
Package for Social Sciences (SPSS), version 23, 
Illinois, Chicago, USA. The test statistics used to 
analyze the data were descriptive statistics. While 
categorical data were expressed as frequency and 
corresponding percentage, the continuous data were 
presented as mean, standard deviation and range. 
The diagnostic accuracies (sensitivity, specificity, 
positive and negative predictive values) of the two 
diagnostic modalities (FNAC and Tru-cut Biopsy) 
were judged by comparing them with the 
histopathological diagnosis in terms of sensitivity, 
specificity, positive and negative predictive values, 
percentage of false positive and false negatives. The 
test of agreement between the two diagnostic 
modalities (Tru-cut biopsy and FNAC) was performed 
using kappa statistics (k-statistics), whereby a 
kappa value of 0-0.2 was considered as poor 
agreement, 0.21-0.4 fair agreement, 0.41-0.6 
moderate agreement, 0.61-0.8 good agreement and 
0.91-1.0 as excellent agreement. The level of 
significance was set at 0.05 and p < 0.05 was 
considered significant.

RESULT: 
Thirty percent of the patients were middle-aged (40 
-50 years old), 26.7% late middle-aged (50-60 years 
old) and 23.3% early middle-aged (30-40 years). 
While elderly patients (60 or > 60 years old) 
comprised of 11.7%, younger patients (< 30 years 
old) formed of 8.3% cases only. The mean age of the 
patients was 44.4 ± 11.9 years with youngest and 
the oldest patients being 19 and 80 years old 
respectively (Table I). Half (50%) of the patients was 
at premenopausal state and half at menopausal 
state. The study of clinical characteristics of tumour 
revealed that over 58% of the patients had 

right-sided involvement of the breast and the rest 
(41.7%) left-sided involvement. Over half (55%) of 
the tumours were located in the upper outer 
quadrant of the breast (UOQ), 26.7% in the lower 
outer quadrant (LOQ), 16.7% in the upper inner 
quadrant (UIQ) and only 1.6% in the LIQ. More than 
three-quarters (76.6%) of the tumours were of < 10 
sq-cm size (38.3% < 5 sq-cm and 38.3% 5-10 
sq-cm). The tumours were generally axillary lymph 
node positive (68.3%). Seventy percent of the 
tumours were malignant and 13.3% benign and the 
rest (16.7%) were suspicious (Table II).

Majority (85%) of the tumours was malignant and 
15% were benign according to CNB findings. While 
all the benign cases were fibroadenoma, all the 
malignant cases were ductal carcinoma. Hormone 
receptor status examination showed that nearly 30% 
of the malignant cases were ER and 51% were HER2 
Neu positive. None of the malignant tumours was PR 
positive. Fine Needle Aspiration Cytology (FNAC) 
classified 65% of the cases as C5, 13.3% as C4, 20% 
as C2 and only 1.7% as C1. Fifty-two (86.7%) cases 
were histopathologically diagnosed as malignant 
tumours and 8(13.3%) as benign. Of the malignant 
cases, 51(98.1%) were infiltrating ductal carcinoma 
and only 1(1.9%) was infiltrating lobular carcinoma, 
while all the 8(13.3%) benign cases were 
fibroadenoma (Table III).

Table IV shows the accuracy of Tru-cut biopsy as a 
screening test in differentiating malignant breast 
tumours from benign breast tumours. The sensitivity 
of Tru-cut biopsy in correctly diagnosing malignant 
breast tumours from benign ones was 98.1%, while 
the specificity of the test in correctly excluding those 
who did not have malignancy was 100.0%. The 
positive and negative predictive values of the test 
were 100.0% and 88.9% respectively. The 
percentage of false positive and false negative 
yielded by the test were 0% and 11.1% respectively. 
The overall diagnostic accuracy of the test was 
98.3% (Table IV).

The sensitivity of FNAC in correctly diagnosing 
malignant breast tumours was 75.0%, while the 
specificity of the test in correctly excluding those 
who did not have malignant lesions was 100.0%. The 
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lymph node status, clinical diagnosis), Tru-cut biopsy 
profile (diagnosis, type of benign and type of 
malignant diseases), hormone receptor 
status-related variables (ER, PR and HER2-Neu), 
FNAC findings and histological findings (diagnosis, 
type of benign and malignant diseases) and 
pathological staging (characteristics of the tumour, 
nodal metastasis, distant metastasis and histological 
grading etc.).

Data were processed and analyzed using Statistical 
Package for Social Sciences (SPSS), version 23, 
Illinois, Chicago, USA. The test statistics used to 
analyze the data were descriptive statistics. While 
categorical data were expressed as frequency and 
corresponding percentage, the continuous data were 
presented as mean, standard deviation and range. 
The diagnostic accuracies (sensitivity, specificity, 
positive and negative predictive values) of the two 
diagnostic modalities (FNAC and Tru-cut Biopsy) 
were judged by comparing them with the 
histopathological diagnosis in terms of sensitivity, 
specificity, positive and negative predictive values, 
percentage of false positive and false negatives. The 
test of agreement between the two diagnostic 
modalities (Tru-cut biopsy and FNAC) was performed 
using kappa statistics (k-statistics), whereby a 
kappa value of 0-0.2 was considered as poor 
agreement, 0.21-0.4 fair agreement, 0.41-0.6 
moderate agreement, 0.61-0.8 good agreement and 
0.91-1.0 as excellent agreement. The level of 
significance was set at 0.05 and p < 0.05 was 
considered significant.

RESULT: 
Thirty percent of the patients were middle-aged (40 
-50 years old), 26.7% late middle-aged (50-60 years 
old) and 23.3% early middle-aged (30-40 years). 
While elderly patients (60 or > 60 years old) 
comprised of 11.7%, younger patients (< 30 years 
old) formed of 8.3% cases only. The mean age of the 
patients was 44.4 ± 11.9 years with youngest and 
the oldest patients being 19 and 80 years old 
respectively (Table I). Half (50%) of the patients was 
at premenopausal state and half at menopausal 
state. The study of clinical characteristics of tumour 
revealed that over 58% of the patients had 

right-sided involvement of the breast and the rest 
(41.7%) left-sided involvement. Over half (55%) of 
the tumours were located in the upper outer 
quadrant of the breast (UOQ), 26.7% in the lower 
outer quadrant (LOQ), 16.7% in the upper inner 
quadrant (UIQ) and only 1.6% in the LIQ. More than 
three-quarters (76.6%) of the tumours were of < 10 
sq-cm size (38.3% < 5 sq-cm and 38.3% 5-10 
sq-cm). The tumours were generally axillary lymph 
node positive (68.3%). Seventy percent of the 
tumours were malignant and 13.3% benign and the 
rest (16.7%) were suspicious (Table II).

Majority (85%) of the tumours was malignant and 
15% were benign according to CNB findings. While 
all the benign cases were fibroadenoma, all the 
malignant cases were ductal carcinoma. Hormone 
receptor status examination showed that nearly 30% 
of the malignant cases were ER and 51% were HER2 
Neu positive. None of the malignant tumours was PR 
positive. Fine Needle Aspiration Cytology (FNAC) 
classified 65% of the cases as C5, 13.3% as C4, 20% 
as C2 and only 1.7% as C1. Fifty-two (86.7%) cases 
were histopathologically diagnosed as malignant 
tumours and 8(13.3%) as benign. Of the malignant 
cases, 51(98.1%) were infiltrating ductal carcinoma 
and only 1(1.9%) was infiltrating lobular carcinoma, 
while all the 8(13.3%) benign cases were 
fibroadenoma (Table III).

Table IV shows the accuracy of Tru-cut biopsy as a 
screening test in differentiating malignant breast 
tumours from benign breast tumours. The sensitivity 
of Tru-cut biopsy in correctly diagnosing malignant 
breast tumours from benign ones was 98.1%, while 
the specificity of the test in correctly excluding those 
who did not have malignancy was 100.0%. The 
positive and negative predictive values of the test 
were 100.0% and 88.9% respectively. The 
percentage of false positive and false negative 
yielded by the test were 0% and 11.1% respectively. 
The overall diagnostic accuracy of the test was 
98.3% (Table IV).

The sensitivity of FNAC in correctly diagnosing 
malignant breast tumours was 75.0%, while the 
specificity of the test in correctly excluding those 
who did not have malignant lesions was 100.0%. The 
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positive and negative predictive values of the test 
were 100.0% and 38.1% respectively. The 
percentage of false positive and false negative 
yielded by the test were 0% and 61.9% respectively. 
The overall diagnostic accuracy of FNAC was 78.3% 
(Table V).

The test of agreement between Tru-cut biopsy and 
FNAC using kappa-statistics revealed that the two 
diagnostic modalities had moderate agreement in 
differentiating malignant breast tumours from the 
benign ones (k-value = 0.494, p < 0.001) meaning 
that in 50% cases the two diagnostic modalities were 
in agreement (Table VI).

  

FrequencyAge (years) Percentage

Table I. Distribution of patients by their age 

No of vessel involved  
    < 30 5 8.3
    30 – 40 14 23.3
    40 – 50 18 30.0
    50 – 60 16 26.7
    ≥ 60 7 11.7
Reproductive status  
    Premenopausal 30 50.0
    Menopausal 30 50.0

*Mean age = (44.4 ± 11.9) years; range = (19 – 80) years#

FrequencyClinical characteristics of the tumour Percentage

Table II. Distribution of patients by clinical characteristics of the tumour 

Breast Involvement  
    Right 35 58.3
    Left 25 41.7
Location  
    UOQ 33 55.0
    UIQ 10 16.7
    LOQ 16 26.7
    LIQ 1 1.6
Tumour size (sq-cm)  
    < 5 23 38.3
    5-10 23 38.3
    10-20 10 16.7
    ≥ 20 4 6.7
Axillary lymph node status  
    Positive 41 68.3
    Negative 19 31.7
Clinical comment  
    Benign 8 13.3
    Suspicious 10 16.7
    Malignant 42 70.0

FrequencyVariables Percentage

Table III. Patients strati�ed by Tru-cut biopsy, FNAC and hormone
receptor status �ndings 

Tru-cut biopsy diagnosis  
    Benign 9 15.0
    Malignant 51 85.0
Type of benign diseases (n = 9)  
    Fibroadenoma 9 15.0
Type of malignant diseases (n = 51)  
    Ductal 51 85.0
Hormone receptor status  
ER status  
    Negative 36 70.6
    Positive 15 29.4
HER2 Neu  
    Negative 25 49.0
    Positive 26 51.0
FNAC �ndings  
    C1  1 1.7
    C2 12 20.0
    C4  8 13.3
    C5  39 65.0
Histopathological �ndings   
HP comment  
    Malignant 52 86.7
    Benign 8 13.3
Type of malignant diseases (n = 52)  
    In�ltrating ductal 51 98.1
    In�ltrating lobular 1 1.9
Type of benign diseases (n = 8)  
    Fibroadenoma 8 13.3

HP comment
Tru-cut biopsy �ndings

 Table IV. Diagnostic accuracy of Tru-cut biopsy against HP

Malignant 51 00 51
Benign 01 08 09
Total 52 08 60

Malignant Benign
Total

HP comment
FNAC �ndings

 Table V. Diagnostic accuracy of FNAC against HP 

Malignant 39 0 39

Benign/suspicious 13 8 21

Total 52 8 60

Malignant Benign
Total

Measures of agreementCharacter studied or
modalities of diagnosis

 Table VI. Agreement between Tru-cut biopsy and FNAC 

Tru-cut Biopsy 0.494 < 0.001
FNAC  

Kappa statistics P-value
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DISCUSSION:

Majority (86.7%) of the lesions in the present study 
was malignant histopathologically, which is 
consistent with the findings of Chandanwale and 
associates9 who demonstrated that a substantial 
proportion of breast lesions is malignant (87%). 
Majority of the malignant tumours was infiltrating 
carcinoma (98%). Only 8(13.3%) cases were benign 
breast lesions and all of them were fibroadenoma.

While Tru-cut biopsy diagnosed 85% of the lesions as 
malignant, FNAC diagnosed 65% of lesions as 
malignant. The sensitivity of Tru-cut biopsy was 
observed to be 98.1% and its specificity was 100%. 
In contrast, the sensitivity of FNAC was much lower, 
although its specificity was comparable to that of 
Tru-cut biopsy (100%). The sensitivity of FNAC 
varies from 77-97% in different studies10-13 and is 
comparable with that of the CNBs,10,14 although the 
variability range in Tru-cut biopsy is not as wide as in 
FNAC. The variability in sensitivity of FNAC (whether 
it is better than CNB or not) depends on some 
parameters. Of these, most important is the 
palpability and size of the lesion. Besides, the nature 
of the lesion (suspicious, benign or frankly 
malignant) is another significant determinant that 
guides the sensitivity particularly in case of FNAC. In 
a study Brancato and associates10 used the same 
operator and same lesion and performed both the 
procedures simultaneously in order to reduce some 
of the biases. The findings obtained showed that the 
sensitivity of both FNAC and Tru-cut biopsy is 
comparable in lesions < 2 cm or > 5 cm, whereas 
CNB performs better in lesions ranging from 2 to 5 
cm with sensitivity of Tru-cut biopsy being higher in 
in-situ lesions and in detecting micro calcifications in 
mammography.15 Most of the studies have reported a 
high specificity rate of FNAC (92–100%).11-13 Most of 
the studies have also reported a higher specificity for 
Tru-cut biopsy, especially so in lesions with 
suspicious diagnosis.16,17

A breast FNAC or Core-needle biopsy (CNB) is 
indicated in several clinical situations that have 
mainly diagnostic values except for some therapeutic 
implications of FNAC as in the case of a benign cyst 

which can be evacuated during FNAC. Recently, the 
diagnosis of breast lesions has mostly become 
dependent on Tru-cut biopsy with a gradual 
reduction in the rate of performing fine-needle 
aspiration cytology (FNAC).18 Both the procedures 
have their pros and cons and outweigh each other 
taking into account different parameters. The 
diagnostic usage of these procedures includes a 
morphological diagnosis along with the application of 
necessary ancillary techniques such as performing 
immunochemistry for estrogen and progesterone 
receptors (ERs and PRs) by Tru-cut biopsy in the 
malignant epithelial neoplasms. Both the procedures 
can be performed for lesions of the breast with or 
without the assistance of radiology. The artillery of 
FNAC is fraught with its (1) rapidity of diagnosis, (2) 
high acceptance, (3) cost-effectiveness, (4) high 
sensitivity and specificity, (5) ability to sample 
multiple areas at a single go, (6) preoperative 
planning, (7) sampling of metastatic as well as the 
primary site, (8) performance of ancillary 
techniques, and (9) a rapid psychological relief to the 
patient following a negative diagnosis. In addition, 
therapeutic aspiration is also possible in case of a 
cyst as mentioned earlier. FNAC can be employed in 
both palpable and nonpalpable lesions of the breast, 
and it is a relatively safe procedure with a low rate of 
procedure-related complications. However, 
hematoma formation, infection, or sometimes 
pneumothorax (especially after axillary lymph node 
FNAC) can be associated with FNAC.18

Despite different studies quoting different 
performance rates, a true assessment of the relative 
superiority is often very difficult due to the 
involvement of multiple parameters and biases. As 
for example, Tru-cut biopsy in a palpable lump 
performed by experienced person with good yield of 
material and low inadequacy rate, whereas the 
adequacy and diagnostic sampling of FNAC material 
depend on the cytopathologist or radiologist working 
independently or in conjunction with each other 
performing the FNAC procedure rather than a 
radiologist alone and that also too varies according 
to the experience of the radiologist or 
cytopathologist. These biases are difficult to obviate 
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in most of the studies. Moreover, there are very few 
studies comparing consecutive sampling of breast 
lesions, where one procedure follows the other and 
both the methods are applied to evaluate the same 
lesion. 

It is evident from our study and the studies 
compared and contrasted so far that Tru-cut biopsy 
is fairly comparable to that of histopathology in 
terms of its diagnostic accuracy and could be used as 
a useful screening tool in the evaluation of clinically 
palpable breast lump. FNAC, although has 
appreciably higher specificity, its sensitivity is 
inappreciably lower and cannot be reliably used as a 
screening tool for differentiation of malignant from 
benign breast lesions. Besides, the test of agreement 
(kappa-test) between the two diagnostic modalities 
revealed a moderate agreement (in 50% cases there 
was an agreement) suggesting that one test cannot 
be replaced by the other. In such cases the test that 
has both higher sensitivity and higher specificity 
(Tru-cut biopsy) could be selected as a test of choice 
for screening of clinically palpable breast lump. 
Before concluding the findings of the study, some of 
the limitations of the deserve mention.

Limitations:

1. The sample size was smaller compared to the 
calculated minimum sample size, which might have 
affected the findings of the study.

2. As different lesions were examined by different 
observers and as both the procedures in the same 
lesion were not done simultaneously, there may be 
some biases.

CONCLUSION:

From the findings of the study, it can be concluded 
that the role of Tru-cut biopsy is almost close to that 
of histopathology of excision biopsy taken from the 
breast lesions. Although Tru-cut biopsy and FNAC 
both are hundred percent specific in excluding a 
benign breast lesion, the sensitivity of FNAC is much 
lower compared to that of Tru-cut biopsy with overall 
diagnostic accuracy of Tru-cut biopsy being much 
higher than FNAC. So, Tru-cut biopsy could be used 

as a valid and reliable screening tool in the 
evaluation of clinically palpable breast lump.
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Health-Related Quality of Life, Financial and Psychosocial Impact on
Parents Having Children with Nephrotic Syndrome
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ABSTRACT
Background & objective: Childhood nephrotic syndrome (NS) follows a chronic course in most children. However, little has 
been studied about the burden of NS on the caregivers despite evidence that caregiver burden or impairment in their well-being 
may alter the outcome of chronic childhood illnesses. We aimed to study the multi-dimensional impact on the quality of life 
(QOL) of families of children with the NS to determine the significant predictors of caregiver burden and psychological distress 
among caregivers of children with NS in terms of Parents HRQOL (health related quality of life), Pediatrics Health-related 
quality of life Family Impact Module (PedsQLTM FIM) and Family Functioning Summary Score (FaF-SS).

Methods: This cross-sectional analytical study was conducted over a period 6 months from October 2019 to March 2020. 
Parents of children with diagnosed nephrotic syndrome (frequent relapsers, steroid dependent and steroid resistant), on 
treatment for at least one year, attending at the Outpatient and In-patient Units of Pediatric Neprology, Dhaka Medical College 
& Hospital (DMCH) and Dhaka Shishu Hospital were taken as cases. A total of 40 cases and 64 controls were consecutively 
included in the study. The control group consisted of parents of healthy age-sex matched children attending at the 
immunization clinic to have their children immunized. Data were collected by face-to-face interview of the parents using 
questionnaire of Pediatric Quality of Life Inventory 4 (PedsQLTM), Family Impact Module (FIM). PedsQL FIM is a multi-item scale 
comprising of 36 questions grouped under eight domains related to physical functioning, emotional functioning, social 
functioning, cognitive functioning, communication, worry, daily activities and family relationships. 

Results: Parents HRQOL-SS was compromised with certain aspect of their demographic characteristics. Parents with debt and 
widows had compromised HRQOL than the parents without debt and both of the spouses are living together (p = 0.174 and 
p=0.027 respectively). Parents whose children responding well to treatment had a better HRQOL than those whose children were 
not responding to treatment (p = 0.102). As PedsQLFIM-SS was compared between the demographic characteristics of the 
parents, again widows and parents with debt had significantly worse PedsQLFIM-SS (p = 0.007 and p = 0.038 respectively). 
Parents with debt also had impact on family functioning as evidenced by commendably reduced FaF-SS (family functioning 
summary score) in parents with debt than those in parents without debt (p = 0.029). There was no difference between case and 
control groups in terms of Parents HRQOL-SS and FaF-SS (956.8 ± 195.9 vs. 970.9 ± 287.7, p = 0.786 and 404.5 ± 87.8 vs. 
391.4 ± 119.1, p = 0.549 respectively) and each of the six individual domains, except emotional functioning  which was 
significantly poor in the case group than that in the control group (p = 0.005) Physical functioning was also considerably worse 
in the case group than that in the control group, although the difference was not statistically significant (p = 0.130). 

Conclusion: The study concluded that parents of the children with NS suffer from immense financial, physical and 
psychological burden. Burden is significantly greater for widows or when the families are in debt due to continued effort to 
cope with the stresses resulting from caregiving of their compromised children. Early diagnosis and treatment of parents’ 
burden is of utmost need to help improve parents’ health-related quality of life.

Key words: Health, quality of life, financial, psychosocial, impact on parents, children, nephrotic syndrome etc.
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INTRODUCTION:

Nephrotic syndrome is the most common chronic 
disease affecting children worldwide with a prevalence 
of approximately 16 cases per 100,000 children and an 
incidence of 2 to 7 per 100,000 children.1,2 Although a 
substantial proportion of these children respond to 
treatment with corticosteroids,3 about half of them have 
a frequently relapsing or a steroid-dependent chronic 
course4 requiring prolonged follow-up at health-care 
facilities and constant alterations of drug dosage. Such 
a disease pattern and its complications, beyond doubt, 
would demand a rather high level of social, emotional 
and physical adjustment, not only from the affected 
child but also from the parents and family members5 
child but also from the family members.

For parents, learning that their child has a chronic and 
potentially life-threatening disease is a very stressful 
and potentially traumatic event. Nephrotic syndrome 
causes significant lifestyle changes to the parents. Long 
term illness, even in most stable and supportive 
families, brings changes in family relationship. Illness 
produce disequilibrium in the family structure until 
adjustments can occur. Information on the quality of life 
of the families will allow the identification of families 
with special needs for support or psychological 
intervention. Paediatric health-related quality of life 
(HRQOL) is an important health outcome measure in 
clinical trials and health services research and 
evaluation.6,7 On the other hand, Pediatric Quality of Life 
Inventory 4 (Peds QLTM) Family Impact Module (FIM)8 
is another tool to measure the parents’ burden and 
adapted family functioning resulting from adjustment 
with their compromised child. This is a salient concern 
for the health care management given the essential role 
of the family in child adaptation to disease.6,9,10 We 
aimed to study all aspects of health-related quality of 
life (HRQOL) of families of children with chronic NS and 
to determine the predictors of poor QOL among 
Bangladeshi families having children with nephrotic 
syndrome. 

METHODS:

This descriptive cross-sectional study was designed to 
assess the health-related quality of life of parents and 
families having children with NS. Parents of children 
with diagnosed nephrotic syndrome (frequent 
relapsers, steroid dependent and steroid resistant), on 

treatment for at least one year, attending at the 
Outpatient and In-patient Unit of Pediatric Neprology, 
Dhaka Medical College & Hospital (DMCH) and Dhaka 
Shishu Hospital were taken as cases, while parents of 
healthy age-sex matched children attending at the 
immunization clinic to have their children immunized 
were included as control. A total of 40 cases and 64 
controls were consecutively included in the study. 
Details of all the cases, including their age, gender, 
socioeconomic status, type of NS, duration of treatment 
and complications during the course, were obtained 
from the records. 

The PedsQL™ Measurement Module was designed to 
measure HRQOL in children. The PedsQL™ 4.0 Generic 
Core Scales were developed to be integrated with the 
PedsQL™ Disease-Specific Modules. The newly 
developed PedsQL™ Family impact Module was 
designed to measure the impact of pediatric chronic 
health conditions on parents (family). The PedsQL™ 
Family Impact Module, among others, collect 
information on parents’ self-reported 36 questions 
grouped under eight domains related to physical 
functioning, emotional functioning, social functioning, 
cognitive functioning, communication, worry, daily 
activities and family relationships. Recall time was one 
month and a five-point response scale was used from 
zero (never a problem) to four (almost always a 
problem). The scores of each item were then reversed 
and linearly transformed to a 0-100 scale (0=100, 
1=75, 2=50, 3=25, 4=0), with higher PedsQL scores 
indicating better QOL. The PedsQL FIM Total Scale Score 
was calculated as the sum of all 36 items divided by the 
number of items answered. The Parents HRQOL 
Summary Score (SS) (20 items) was derived from the 
sum of the items divided by the number of items 
answered in the physical, emotional, social and 
cognitive functioning scales. The Family Functioning 
Summary Score (eight items) was derived from the 
sum of the items divided by the number of items 
answered in the Daily Activities and Family 
Relationships Scales.     

The data were processed and analyzed using SPSS 
(Statistical Package for Social Sciences) version 16.0. 
Descriptive statistics including means, medians, 
standard deviations, ranges for continuous data and 
frequencies with its corresponding percentages for 
categorical data were calculated. For inferential 
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statistics, mainly, one way ANOVA, t-Test and 
Chi-square (χ2) test were used. Statistical significance 
was assessed at 5% level and p-value < 0.05 was 
considered significant.

RESULT:

The questionnaire intended to explore the general 
status of the respondents (Parents having child with 
nephrotic syndrome). These characteristics are 
displayed in Table I. Among respondents, majority 
(83.7%) was literate (17.3% primary level, 32.7% 
secondary and higher secondary level educated, 33.7% 
were graduate or higher level educated). Most (77.9%) 
of the respondents were trying to manage themselves 
with their own income but 22.1% became indebted to 
treat their children. For taking care of the children with 
nephrotic syndrome, 42.3% wives and 17.3% of the 
husbands sacrificed their job. In 10.6% cases both the 
spouses sacrificed job. Among the patients 85% were in 
improvement phase (Table II).

Table III shows the PedsQLFIM-SS compared between 
their demographic characteristics and financial outcome 
as a result of treatment of their children with NS. 
Widows had a significantly worse score than the women 
with husbands present (p = 0.007). Parents without 
debt had a better PedsQLFIM-SS than the parents with 
debt (p = 0.038). Family type and place of residence did 
not have any influence on PedsQLFIM-SS (p = 0.825 
and p = 0.831 respectively). Children’s response to 
treatment also did not have any impact on Peds 
QLFIM-SS (p = 0.406). Table IV shows the Parents 
HRQOL-SS compared between their demographic 
characteristics and financial outcome as a result of 
treatment of their children with NS. Widows had a 
worse HRQOL than the women living with their 
husbands had (p = 0.174). Parents without debt had a 
better HRQOL than the parents with debt (p = 0.027). 
Family type and place of residence did not have any 
influence on ParentsHRQOL (p = 0.880 and p = 0.786 
respectively). Parents whose children were responding 
to treatment had a better HRQOL than those whose 
children were not responding to treatment (p = 0.102).

Table V shows that FaF-SS (family functioning summary 
score) was significantly greater in families of NS 
children with debt than their counterparts without debt 
(p = 0.129). No other characteristics had any impact on 
FF-SS. There was no difference between case and 

control groups in terms of Parents HRQOL-SS and FF-SS 
(956.8 ± 195.9 vs. 970.9 ± 287.7, p = 0.786 and 404.5 
± 87.8 vs. 391.4 ± 119.1, p = 0.549 respectively) and 
each of the six individual domains, except emotional 
functioning which was significantly poor in the case 
group than that in the control group (p = 0.005). 
Physical functioning was also considerably worse in the 
case group than that in the control group, although the 
difference was not statistically significant (p = 0.130) 
(Table VI).   

 

    

FrequencyDemographic Characteristics Percentage

Table I. Distribution of responded by their demographic 
characteristics (n=104)

Age (years)  
≤ 30 64 61.5
30 – 40 38 36.5
>40 2 1.9

Education  
Illiterate 17 16.3
Primary 18 17.3
Class 8 21 20.2
SSC 7 6.7
HSC 6 5.8
Graduate or above 35 33.7

Wife occupation  
Home maker 87 83.7
Service holder 12 11.5
Day labor 5 4.8

Husband Occupation  
Service holder 44 43.6
Businessman 15 14.9
Day labor 22 21.8
Farmer 6 5.9
Others 14 13.9

Income (Taka)  
≤ 10000 19 18.3
10000 – 20000 33 31.7
20000 – 30000 14 13.5
30000 – 40000 8 7.7
40000 – 50000 7 6.7
>50000 23 22.1

Expenditure  
Without debt 81 77.9
With debt 23 22.1
Marital Status  
Married  98 94.2
Divorced  6 5.8

Place of residence  
Rural  32 30.8
Urban  72 69.2

Family type  
Nuclear 56 53.8
Joint 48 46.2

Job Sacri�ce  
Husband 18 17.3
Wife 44 42.3
No job sacri�ce 31 29.8
Both sacri�ce 11 10.6

*Mean Age 29.1 ± 6.3; range (18-50) years
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DISCUSSION:

After online search, the impact of the frequent 
relapsing and remitting course of NS on the family of 
the affected child has been rarely found in the 
literatures. Of the limited literatures found, most 
performed assessing the QOL and behavioral pattern 
of children with NS and how a stressful family 
environment has a detrimental effect on the 
children.11-14 Not much information is found 
regarding the effect of the children’s disease has on 
parents’ health related quality of life (HRQOL). That 
purpose the present study was done to assess the 
impact of NS on parents’ HRQOL and family function 

Group
Parents burden

Table VI: Comparison parents’ burden between case and 
control groups 

Parents HRQOL-SS 956.8 ± 195.9 970.9 ± 287.7 0.786
FaF-SS 404.5 ± 87.8 391.4 ± 119.1 0.549
Physical functioning 387.1 ± 150.9 427.5 ± 90.5 0.130
Emotional functioning 241.3 ± 84.5 304.3 ± 123.1 0.005
Social functioning 272.5 ± 91.6 264.8 ± 91.2 0.678
Cognitive functioning 292.9 ± 77.9 311.9 ± 87.5 0.254
Family relationships 364.5 ± 114.9 379.4 ± 85.8 0.481
Daily activities  200.6 ± 62.1 215.2 ± 77.6 0.317

Case
(n = 40)

Control
(n = 64)

*p-value

*Data were analysed using Unpaired t-Test and were presented 
as mean ± SD.

FF-SSNCharacteristics *p-valueTest Statistics

Table V. In�uence of demographic characteristics family’s 
�nancial position on FF-SS

Marital Status    
   Widow 3 427.1 ± 98.1 t = 0.459
   Both spouses present 37 402.6 ± 88.1  df=38 0.649

Place of residence    
   Village 25 394.4 ± 90.8 t = -0.936
   City 15 421.3 ± 82.7  df=38 0.355

Family type    
   Nuclear 22 409.8 ±87.4 t = 0.421
  Joint 18 397.9 ± 90.4  df=38 0.676

Debt    
   Without debt 17 439.3 ± 82.4 t = 2.273
   With debt 23 378.7 ± 84.2  df=38 0.029

Rx Progress    
   Not improved 6 400.0 ± 62.1 t = -0.133
   Improved 34 405.2 ± 92.3  df=38 0.895

*Data were analysed using Unpaired t-Test and were presented 
as mean ± SD

PedsQLFIM-SSNCharacteristics *p-valueTest Statistics

Table III. In�uence of demographic and �nancial characteristics
on PedsQLFIM-SS

Marital Status    

    Widow 3 672.9 ± 144.7 t = -2.836 
0.007

    Both spouses present 37 979.9 ± 182.0  df=38  

Place of residence    

    Village 25 2069.9 ± 290.7 t = -0.223

    City 15 2090.3 ± 274.5  df=37 0.825

Family type    

    Nuclear 22 2087.5 ± 296.4 t = 0.239

    Joint 18 2065.6 ±2685  df=37 0.813

Debt    

    Without debt 17 2188.9 ±219.9 t =  2.151

    With debt 23 2000.8 ± 297.3  df= 37 0.038

Rx Progress    

    Not improved 6 1988 ± 275.6 t = -0.841

    Improved 33 2094.2 ± 283.3  df= 37 0.406

*Data were analysed using Unpaired t-Test and were 
presented as mean ± SD.

*Data were analysed using Unpaired t-Test and were 
presented as mean ± SD.

PedsQLFIM-SSNCharacteristics *p-valueTest Statistics

Table IV. In�uence of demographic characteristics and �nancial
position on ParentsHRQOL-SS

Marital Status    
    Widow 3 1864.4 ± 114.8    t = -1.386
   Both spouses present 37 2095.8 ± 284.3    df=37 0.174

Place of residence    
   Village 25 690.6 ± 209.5 t = 0.153
   City 15 950.7 ± 177.7  df=38 0.880

Family type    
   Nuclear 22 964.6 ± 197.3 t = 0.274
   Joint 18 947.4 ± 199.4  df=38 0.786

Debt    
   Without debt 17 1035.4 ± 156.9 t = 2.296
   With debt 23 898.8 ± 204.4  df=38 0.027

Rx Progress    
   Not improved 6 836.0 ± 240.4 t = -1.676
   Improved 34 978.2 ± 182.9  df=38 0.102

FrequencyTreatment progress of child Percentage

Table II. Treatment progress of child

Not improved 6 15
Improving 34 85
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(FaF). The present study evaluated the multi- 
dimensional impact on the life of parents of children 
with the NS. 

Management of a child with NS demands immense 
input from medically unoriented family members, 
usually for a long period of time. As parents 
HRQOL-SS were compared between their different 
demographic characteristics, it is evident that 
ParentsHRQOL-SS was compromised with certain 
aspect of their demographic characteristics. Parents 
with debt had poor HRQOL than the parents without 
debt. Widows with NS children had compromised life, 
although NS children did not tell on families where 
both the spouses are living together. Parents whose 
children responding well to treatment had a better 
HRQOL than those whose children were not 
responding to treatment. As PedsQLFIM-SS was 
compared between the demographic characteristics 
of the parents, again widows and parents with debt 
had significantly worse PedsQLFIM-SS indicating that 
these two demographic factors negatively influence 
the life of the parents of children with NS. When 
emotional functioning and physical functioning 
domains of PedsQLFIM-SS of the case group parents 
were compared with those of control parents, the 
scores of these two domains were also found to be 
much reduced in the former group than those in the 
latter group. Parents with debt also had impact on 
family functioning as evidenced by much reduced 
FaF-SS in parents with debt than those in parents 
without debt. 

The findings of the present study support the view-
point that caregivers of children with NS, like other 
chronic childhood illness, carry significant burden of 
care and suffer from psychological distress as a 
result of their caregiving role.15-16  In a similar study 
from Canada, Esezobor et al17 reported that 1 in 3 
and 1 in 6 caregivers of children with NS suffer 
psychological distress and significant caregiver 
burden respectively. Only few studies that looked at 
the impact of childhood NS on the parents burden 
consistently reported that caregivers of children with 
NS are negatively affected to a varying degree as a 
result of their children’s chronic illness. For example, 
Mitra and Banerjee18 reported evidence of moderate 

and severe depression in 48% of parents of children 
with NS using the Beck Depression inventory.

Similarly, Mishra et al5 and Dhooria et al15 observed 
that parents of children with NS in India reported 
lower quality of life than controls using the PedsQL 
Family Impact Module. Thus, the findings of the 
present study and consistent negative association of 
caregiver burden and quality of life with chronic 
illnesses (like NS) of their children in other studies 
support the viewpoint that caregivers of children of 
NS, similar to those of children with chronic kidney 
disease, require supports and interventions aimed at 
improving their caregiving experience. This is partic-
ularly important, for evidence indicates that the 
health of the caregiver have immense impacts on the 
outcome of chronic illnesses of their children.19,20

Unlike our results, the family impact of children with 
the NS, which was assessed by Vance et al, based on 
10 questions, showed that cases and controls were 
almost similar, with “limitations on travel” being the 
only problem much more frequently seen among 
cases. The authors explained that their essentially 
negative findings were because of using closely 
matched controls, taking into account most of the 
confounding variables.21 Similar findings were also 
reported by Soliday et al in families of children with 
kidney diseases who concluded that majority of the 
families with children suffering from chronic kidney 
diseases adapt to their children’s illness within one 
year and become accustomed to managing their 
compromised children.22

When Parents HRQOL-SS was compared between 
case and control groups in terms of FaF-SS and each 
of the six individual domains of family functioning, 
emotional functioning and physical functioning were 
observed to be much poor in the case group than 
those in the control group. Not much has been stud-
ied regarding predictors of poor QOL among caregiv-
ers of children with kidney diseases. While one study 
reported that depression was inversely proportional 
to the socioeconomic status23 another study conclud-
ed that it was most affected by the recent health 
status of the caregivers.24 Tsai and associates 
observed that greater happiness perception and 
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higher income were associated with higher scores in 
the domains of environmental quality, social 
relationships and psychological condition of the life 
of care givers of children on chronic peritoneal dialy-
sis.24 The onset of a chronic illness in a child imposes 
an unexpected additional stressor on the caregiving 
role of parents, it disturbs the balance between the 
usual demands of parenting, which is stressful in 
itself, and the intrinsic and extrinsic resources of the 
family. When the family’s coping mechanisms are 
overwhelmed, a state of distress occurs.25 Childhood 
NS requires many additional caregiving activities 
that include home testing and recording of urine for 
protein, administration of immunosuppressants, 
liaising with the medical team, and hospital visits 
during relapse, major illness, or scheduled clinic 
appointments. These additional demands on the family 
may be overwhelming, disruptive, and distressful.13 

CONCLUSION: 

Summarizing the overall findings of the study, it is 
evident that parents of the children with NS suffer 
from immense financial, physical and psychological 
burden. Burden is significantly greater for widows or 
when the families are indebted as a result of contin-
ued treatment of their ill child. Early diagnosis and 
treatment of parents’ burden is of utmost need to 
help parents cope with the stresses resulting from 
the management of their compromised child and to 
improve their quality of life. Social and family 
support can improve the quality of life of parents 
having children with nephrotic syndrome. As similar 
studies are limited, there is a need of further study 
to create adequate evidence base.
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Primary Hemiarthroplasty for Per and Intertrochanteric Femur Fractures in
Elderly Patients: Our Experience in BIRDEM General Hospital
Jonaed Hakim1, Afrina Jahan2, MKI Quayyum Choudhury3, M Zawad4, Rayhan Ali Mollah5

ABSTRACT
Background & objective: Intertrochanteric fractures are becoming increasingly common as our population ages. These 
fractures typically occur in frail patients with multiple comorbidities The morbidity associated with the fracture can be 
minimized by choosing appropriate fixation device for the fracture pattern, recognizing the stability of fixation, and performing 
accurate reduction with ideal implant placement. So, these fractures should be treated expeditiously so that there are minimum 
fixation failures. In BIRDEM hospital a large number of elderly patients having intertrochanteric femur fractures with multiple 
comorbidities, are treated by primary hemiarthroplasty. The purpose of this study is to see the clinical outcome of these 
hemiarthroplasty patients.

Methods: This retrospective study was carried out over four years from 2015 to 2019 on 60 patients (42 females and 18 
males). All patients had diabetes in common along with other co-morbidities like ischaemic heart disease, hypertension, 
chronic kidney disease and stroke. The outcome was evaluated by applying Harris Hip Score after intervention.

Result: The mean age of the patients was 65.5 years (range: 60-85 years) with male to female ration being 3:7. The mean 
Harris Hip score at the four-year follow-up was 83.1 ± 10.9. A total of 12(20%) patients were graded as excellent, 30(50%) 
patients as good, 15(25%) as fair and 3(5%) as poor. It was observed that, patients with AO (Arbeitsgemeinschaft für 
Osteosynthesefragen) type 31A1 intertrochanteric fractures had better outcome than AO type 31A2 and 31A3 in our study.

Conclusion: Primary hemiarthroplasty can provide a stable, pain-free, mobile joint with acceptable complication rates. These 
fractures must be treated considering patient’s age, bone quality and type of the fracture. 

Key words: Intertrochanteric femur fractures, elderly patients, hemiartroplasty, bone cement, cerclage wiring, Harris Hip 
Score (HHS) etc.
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INTRODUCTION:

Intertrochanteric hip fractures are major causes of 
disability and death in the elderly. The incidence of 
all hip fractures is approximately 80 per 100,000 
persons and expected to be double over the next 50 

years as the number of aged population increases. 
Intertrochanteric fractures make up 45% of all hip 
fractures.1 Intertrochanteric fractures occurring as 
consequences of low-energy falls are common and 
are frequently seen in elderly patients.2 A truly stable 
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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 size lesser trochanter 
fragment, its size and degree of displacement are 
key to decide the instability of intertrochanteric 
fracture.3

Appropriate treatment method for intertrochanteric 
fracture, particularly in elderly people, is rather 
controversial because of the poor quality of bone 
mass, accompanying systemic disorders and 
discordancy of these patients.4 Rigid internal fixation 
and early mobilization are the vital points of the 
treatment.5 Trochanteric sliding plate fixation 
(Dynamic Hip Screw), intramedullary nailing, 
methyl-methacrylate or absorbable ceramic 
application and proximal femoral osteotomies are 
the recently used treatment modalities. But these 
options are not commonly accepted, because of the 
inadequate stabilization, shortening of the leg and 
abductor weakness after treatment.6 Reported 
overall failure rate with internal fixation in 
intertrochanteric fractures ranges from 6-32%.7 In 
the elderly, fracture instability, comminution and 
osteoporosis worsen the prognosis.8 Moreover, there 
is a high rate of general complications associated 
with internal fixation due to prolonged recovery time 
taken after surgery.9 Another treatment option for 
intertrochanteric fracture is endoprosthesis 
application aiming early mobilization with weight 
bearing, although it is not the ideal treatment option 
for stable trochanteric fractures. However, successful 
outcomes have been reported after the use of 
hemiarthroplasty and total hip arthroplasty in these 
patients.10 After hip arthroplasty, patients can bear 
weight immediately. They can be encouraged to walk 
early and exercise the involved limb, which reduces 
the period of bed rest and rate of complications.11,12 

While relative consensus exists about the treatment 
of femoral neck fractures for elderly patients, the 
optimal treatment for intertrochanteric fractures is 
still debatable.13 This study was aimed to evaluate 

the outcome of primary hemiarthroplasty by Harris 
Hip Score in elderly patients with intertrochanteric 
femur fractures in BIRDEM General Hospital with four 
years follow-up. 

METHODS:

This retrospective study was done in BIRDEM 
General Hospital from January 2016 to December 
2019. During that period, primary hemiarthroplasty 
by bipolar hip prosthesis for intertrochanteric femur 
fractures were done on 280 patients, but clinical 
outcome was measured in only 60 patients with 35 
having right-sided and 25 having left-sided fracture. 
All patients were community ambulators, with or 
without walking aids, prior to trauma with any one or 
more of the co-morbidities like diabetes, 
hypertension, ischaemic heart disease, stroke and 
chronic kidney disease.

Hemiarthroplasties were done using an anterolateral 
approach in lateral decubitus position by a dedicated 
surgical team under spinal anesthesia. Both stem 
and long stem with bipolar prosthetic heads were 
used. Polymethyl methacrylate (PMMA) bone cement 
was used in 36 cases. Among them 10 cases needed 
cerclage wiring by stainless still wire to reconstruct 
the abductors and to hold the stem in position 
(Figure:2,3). 

Patients were mobilized to a chair on the first 
postoperative day and then were permitted full 
weight bearing. During the first two weeks after 
surgery, patients used an abduction pillow while in 
bed. A walker was used by the patients for at least 
six weeks, followed by a cane if the patients had 
adequate muscle strength and balance. The 
rehabilitation progressed as tolerated by the 
patients. Patients were examined post-operatively at 
6 weeks, 3 months, 6 months, 1 year, and thereafter 
annually up to 4-years. At each follow-up visit, a 
clinico-radiological examination was done and the 
outcome was evaluated using the Harris Hip Score 
(HHS) and were graded as poor (HHS < 70), fair 
(HHS 70-79), good (HHS 80-89) and excellent (HHS 
90-100). Anteroposterior radiographs of hip were 
analyzed at each follow-up to note any evidences of 
loosening.
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RESULT:

Of the 60 patients, 18(30%) were male and 
42(70%) were female. Majority (86.6%) of the 
patients was 60 – 70 years old with mean age of the 
patients being 65.5 ± 5.6 years. Nearly 60% had 
right-sided involvement (Table:1). The fractures 
were classified according to AO Classification. 
Accordingly, 60% patients had class 31A2, 16.7% 
patients 31A1 and 23.3% 31A3 fractures (Fig. 1). 
The mean operative time was 110.0 ± 22.6 minutes. 
Majority (86.7%) of the patients needed single unit 
blood transfusion in postoperative period. The 
average length of stay was 8.7 ± 2.1 days (range: 
5-14 days).

The median Harris Hip Score at the 4-year follow-up 
was 83 ± 10. A total of 12(20%) patients were 
graded as excellent, 30(50%) patients as good, 
15(25%) as fair and 3(5%) as poor (Fig. II). At the 
last follow up (after 4 years), 30(50%) patients were 
walking without any aid, 8(13.3%) had a limping gait 
and used a stick to aid in walking, 3(5%) used a 
walker, and 3(5%) was wheel-chair-bound. Eight 
(13.3%) patients had an average shortening of 1.1 
cm (range: 5-15 mm) which was well-compensated 
by giving a shoe raise. Nearly 20% (n = 11) had 
abductor lurch at 3 months follow-up; but only 
8(13.3%) patients had abductor muscle weakness 
with a positive Trendelenberg test at final follow-up. 
They had to use sticks for walking. 3 patients among 
fair HHS score, had superficial wound infection. One 
patient of poor HHS ended in chronic pain and 
walked with a limp, but we couldn’t find any obvious 
reason for that. In another case, there was 
dislocation, which was reduced closely under 
anesthesia and in the last one, there was loosening 
of uncemented prosthesis, which was treated later 
with bipolar prosthesis with long stem and 
augmentation by bone cement. There was one 
peri-prosthetic fracture in which revision surgery 
was done with augmenting with bone cement and 
applying cerclage wire made of stainless steel. 

Age in years SexSite involvedNumber of 
Patients

Table I. Demographic pattern of patients 

60
 Right Left Range Mean Male Female

 35 25 60-85 65.5 18 42

FrequencyDemographic characteristics Percentage

Table II. Distribution of the study patients by demographic 
characteristics 

Age* (years)  

   60 – 70 52 86.6

   70 – 80 4 6.7

   ≥ 80 4 6.7

Sex  

   Male 18 30.0

   Female  42 70.0

Site involve  

   Right 35 58.3

   Left 25 41.7

*Mean age = 65.5 ± 5.6 years.  

 

31A1 
17.0% 

31A2
 60.0%
 

31A3 
23.0% 

Fig 3: Pre & Post-Operative X-ray of left-sided Trochanteric
Fracture of Femur

 

Good, 
50% 

Excellent 
20% 

Poor 
5% 

Fair 
25% 

Figure 2: Final Outcome: Harris Hip Score

Figure: 1: AO/OTA Classi�cation
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DISCUSSION:

Open reduction and internal fixation, although 
used to treat unstable intertrochanteric hip 
fractures and is familiar to orthopaedic surgeons, 
it is frequently associated with implant migration, 
fracture non-union and mal-union. Arthroplasty 
although, is a less frequently employed 
alternative, it allows patients immediate full 
weight bearing. Besides, many of the 
complications of open reduction and internal 
fixation could be avoided with this procedure. 

Since 1971 hemiarthroplasty has been used for 
unstable intertrochanteric fractures, however less 
frequently as compared to femoral neck 
fractures.14,15 Tronzo claimed to be the first to use 
long, straight-stemmed prosthesis for the primary 
treatment of intertrochanteric fractures.16 Stem 
and Goldstein used the Leinbach prosthesis for the 
primary treatment of 22 intertrochanteric 
fractures and found early ambulation and early 
return to the pre-fracture state as definite 
advantages.17 Liang and associates18 in their study 
of unstable intertrochanteric fractures concluded 
that hemiarthroplasty is an effective method to 
treat unstable intertrochanteric fractures in 
elderly patients. It can decrease complications, 
reduce morbidity, improve patients’ living quality 
and reduce the burden of the patient's family. 
Grimsrud and colleagues1 studied 39 consecutive 
patients of unstable intertrochanteric fractures 
treated with a cemented bipolar hip arthroplasty 
and observed good result. The technique allowed 
safe and early weight bearing on the injured hip 
and had a relatively low rate of complications.

In the present study, since majority of the 
patients was out of bed on the second day 
postoperatively, and the recumbency time was 
minimal, there were no chest or urinary tract 
infection and development of bed sores in our 
series. Rodop and associates19 in a study of 
primary bipolar hemi-prosthesis for unstable 
intertrochanteric fractures in elderly patients (n = 
37) obtained excellent and good results in 45 and 
37% cases respectively after 12 months of 

intervention using Harris Hip Scoring system as 
the outcome measure. In our study, over 70% of 
the patients had good to excellent result 
suggesting that the modality of treatment we 
used is promising especially in view of the variable 
results of osteosynthesis in this cohort of patients.

Although the opponents of the technique stated 
increased blood loss, mechanical complications 
like dislocation, and infection as possible 
complications of the technique as compared to 
conventional internal fixation, Kayali et al,20 in a 
comparative study of primary hemiarthroplasty 
versus internal fixation, showed clinical outcome 
of both the groups to be similar. Hemiarthroplasty 
patients were allowed full weight bearing 
significantly earlier than the internal fixation 
patients. Broos and associates21 concluded that 
the operative time, blood loss and mortality rates 
were almost comparable between the two groups. 
They also found that the patients who received 
prosthesis for primary treatment, experienced 
less pain. One patient had dislocation 1 month 
after the surgery and it was corrected by close 
method followed by application of abduction bar 
for 3 weeks with good result. Conflicting reports 
about postoperative mortality in cases with 
primary hemiarthroplasty are cited in the 
literatures. Kesmezacare et al22 reported 
postoperative mortality to be 34.2% after a mean 
treatment of 13 months (range: 1 to 36 months) 
and to be 48.8% after a mean treatment of 6 
months (range: 1 to 24 months) in patients 
treated with internal fixation and endoprosthesis 
respectively. In the present study 4(6.7%) 
patients out of 60 died after three years of surgery 
due to co-morbidities associated with old age.

The purpose of the treatment of hip fractures in 
elder population is to prevent complications by 
providing early mobilization and to help patients 
in returning to their day-to-day activities. 
Hemiarthroplasty seems to be an effective 
treatment for displaced femoral neck fractures in 
elderly with a lower complication and a lower 
re-operation rate. Despite excellent outcomes in 
the literatures, hemiarthroplasty for unstable 
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intertrochanteric fractures has not been well 
accepted, probably because the procedure is 
technically more difficult than that in a femoral 
neck fracture. Reconstruction of metaphyseal 
femoral bone fragments and trochanteric 
reattachment around a femoral component stem 
involve techniques and skills that are similar to 
bone grafting methods used in revision total hip 
arthroplasty.1 However, in our study, primary 
hemiarthroplasty showed good functional 
outcomes with majority of the patients being able 
to perform their normal activities within a month 
in spite of their advanced age.

CONCLUSION:

Primary hemiarthroplasty in elderly patients with 
intertrochanteric femur fractures does provide a 
stable, pain-free, mobile joint with minimal 
complications, provided the intervention is given 
considering patients’ age, various life 
co-morbidities, bone quality and type of the 
fracture. We recommend primary 
hemiarthroplasty to treat intertrochanteric femur 
fracture for carefully selected elderly patients with 
multiple comorbidities to avail one stage 
procedure.
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Vitamin D Status in Patients of Gestational Diabetes Mellitus in Comparison
to That of Normal Pregnancy
Farhana Naznin,1 Shahela Jesmin,2  Nurjahan Akter3, Susmita Sharmin,4 Rokeya Khatun5

ABSTRACT
Background & objective: Although the role of vitamin-D in calcium metabolism and bone health is undisputed, other 
long-term health consequences of low vitamin-D are still debated. Observational studies have recently indicated that 
vitamin-D deficiency may be a modifiable risk factor for gestational diabetes mellitus (GDM), although several 
experimental studies have failed to establish such an association. The present study was undertaken to test the 
hypothesis that vitamin-D insufficiency or deficiency is associated with GDM.    

Methods: The present case-control study was conducted in the Department of Obstetrics and Gynaecology, Rajshahi 
Medical College (RMC), Rajshahi, Bangladesh, over a period of 1 year between July 2019 to June 2020. Patients with 
confirmed GDM (case) and normal pregnant women (control) attending in the above-mentioned place during the study 
period were the study population. A total of 18 cases and 54 controls were consecutively included in the study based 
on predefined eligibility criteria. The exposure and outcome variables were serum vitamin-D insufficiency/deficiency 
and GDM respectively. Vitamin D insufficiency was considered when serum level 25(OH)D ranges from ≥ 15 to < 30 
ng/ml and deficiency was termed if 25(OH)D level lies below 15 ng/ml. Crosstab analysis with Odds Ratio (OR) was 
done to find the association between vitamin-D and GDM and the risk of developing the outcome (GDM) due to 
vitamin-D insufficiency or deficiency.  

Result: In the present study age, residence, socioeconomic status and season at data collection were almost identically 
distributed between case and control groups. However, the study demonstrated occupation, pre-pregnancy obesity, 
family history of type-II diabetes, polyhydramnios, level of hemoglobin and serum vitamin-D insufficiency/deficiency to 
be associated with GDM. Majority (83.3%) of the GDM patients had insufficient or deficient serum vitamin D level (< 
30 ng/mL) as compared to 57.4% of the control group. The risk of having GDM in pregnant women with insufficient or 
deficient serum vitamin-D was estimated to be almost 4-fold (95% CI = 1.1 – 14.3) higher (p = 0.047) than that in the 
pregnant women with normal serum vitamin-D level.

Conclusion: The study concluded that pregnant women with GDM are associated with insufficient or deficient serum 
vitamin-D with risk of having GDM in pregnant women with insufficient or deficient serum vitamin-D is much greater 
than the pregnant women with normal serum vitamin-D level. 

Key words: Vitamin D, gestational diabetes mellitus, pregnancy etc.

INTRODUCTION:
Gestational diabetes mellitus (GDM) is a common 
pregnancy complication, defined as glucose 
intolerance with onset or first recognition during 

pregnancy, in women without prior history of 
diabetes.1,2 During the last 20 years the prevalence 
of GDM has increased worldwide and it is expected to 
further rise along with the increase in pre-conception 
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obesity and pregnant women affected by obesity.3 
Gestational diabetes affects approximately 15% of 
all pregnancies, depending on population 
characteristics, and this prevalence may in fact be 
higher under the new diagnostic criteria.4 It is 
associated with an increased risk of maternal and 
infant morbidity, including macrosomia, large for 
gestational age (LGA), cesarean section delivery and 
preterm birth. It is also considered to be a risk factor 
for long-term complications, such as type-2 diabetes 
mellitus in the mother and their off-springs.5-8 The 
etiology of GDM is multifactorial and has not 
completely been established yet. 

Although several GDM risk factors like advanced 
maternal age, obesity, family history of diabetes and 
ethnicity have been identified, how these risk factors 
predispose women to GDM remains an illusive area 
of scientific inquiry. In recent years, vitamin-D 
deficiency has been increasingly recognized as a 
potential contributor to several pregnancy outcomes 
including fetal growth, hypertensive disorders and 
gestational diabetes mellitus (GDM).9-10 Two factors 
have made vitamin D intriguing to perinatal 
investigators studying GDM. First, vitamin D has 
been shown to improve pancreatic exocrine function 
and insulin sensitivity in animal models. Second, 
vitamin D status, like most micronutrients, is easily 
modified by dietary supplementation.11 

While epidemiologic studies have shown a fairly 
consistent link between vitamin-D deficiency and a 
higher risk of type-2 diabetes, and obesity is strongly 
associated with both GDM and vitamin-D deficiency, 
it remains unclear whether vitamin-D deficiency 
contributes to the development of GDM.12 Several 
observational studies have found an association 
between low vitamin D level and increased risk of 
GDM. Aghajafari and associates13 showed vitamin-D 
deficiency to associate with altered glucose 
homeostasis during pregnancy. Interestingly, a 
decrease in glucose and increase in insulin levels was 
noted after vitamin-D supplementation. In a 
matched, case-control study of 54 Iranian women 
with GDM and 11 non-GDM controls, Soheilykhah et 
al14 found that maternal vitamin-D concentrations at 
24-28 weeks of gestation were significantly lower in 
women with GDM. Clifton-Bligh & colleagues studied 

264 pregnant women in Australia and found that 
nearly one-third (32%) of women with GDM had 
significantly lower vitamin-D levels. The data also 
revealed that maternal 25(OH)D, concentrations were 
inversely realted to fasting glucose.15  Likewise, in a 
nested case-control study in the United States 
maternal vitamin-D levels at 16 weeks of gestation 
were 20% lower among women who later developed 
GDM.16 A meta-analysis of 20 independent observational 
studies provided strong evidence of association 
between vitamin-D deficiency and an increased risk 
of gestational diabetes.17 

Sharply contrasting to these findings, an Indian study 
of 559 pregnant women, did not find any association 
between second trimester vitamin-D levels and 
GDM.18 Likewise, a case-control study (with 90 cases 
and 158 controls) in the United Kingdom reported no 
association between vitamin-D level in first trimester 
blood samples & subsequent development of GDM.19 
As there are conflicting evidences, further studies in 
different population may help establishing the 
association between these two variables of interest. 
The present study was therefore, conducted to find 
the association between serum vitamin D and GDM.

METHODS:

This case-control study was conducted in the 
Department of Obstetrics and Gynaecology, RMCH, 
Rajshahi, Bangladesh, over a period of 1 year 
between July 2019 to June 2020. Pregnant women 
with confirmed GDM and normal pregnant women at 
their 2nd and 3rd trimesters (above 12 weeks of 
gestation) were the cases and controls respectively. 
A total of 18 cases and 54 controls were 
consecutively included in the study based on 
predefined eligibility criteria. However, pregnant 
women with pre-gestational diabetes mellitus, 
multiple pregnancies, pregnancy with comorbidity 
(severe cardiac disease, uncontrolled DM, HTN, renal 
disease) were excluded from the study. Approval for 
the study was obtained from the Institutional Review 
Board (IRB) of Rajshahi Medical College, Rajshahi. 
The exposure and outcome variables in the present 
study were serum vitamin-D and GDM, The confounding 
variables were grouped as demographic variables 
(age, residence, occupation, socioeconomic status 
and season at sample collection), BMI, obstetric and 
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reproductive characteristics (gestational age, gravida, 

parity, age at menarche, age at first pregnancy), 
pertinent past history (pre-pregnancy obesity, family 
history of Type-II diabetes), current obstetric history 
(UTI and polyhydramnios) and biochemical variables 
(level of haemoglobin, serum calcium and serum 
creatinine).

Collected data were processed and analyzed using 
SPSS (Statistical Package for Social Science), version 
23.0 available. The test statistics used analyze the 
data were descriptive statistics, Chi-square Test (for 
categorical variables) and Unpaired t-test (for 
continuous variables). The Odds Ratio (OR) of 
vitamin-D insufficiency or deficiency was calculated 
to estimate the risk of developing GDM due to this 
variable. The level of significance was set at 5% and 
p-value < 0.05 was considered significant.

RESULTS: 

Over half of the cases and controls were 30 or > 30 
years old with mean age of the cases and controls 
being 30 and 29.5 years respectively (p = 0.511). 
Housewives were more likely to be associated with 
cases than the other occupants (p = 0.045). Neither 
residence nor socioeconomic class was found to be 
associated with cases (p = 0.148 and p = 0.959 
respectively), although urban residents tend to be 
associated with GDM more often than rural and slum 
dwellers. GDM was not found to be associated with 
season at data collection (p = 0.629) (Table I). Both 
cases and controls were predominantly overweight 
or obese with no significant inter-group difference in 
terms of BMI (p = 0.470). None of the obstetric and 
reproductive characteristics (gestational age, parity, 
gravida, age at menarche and age at first 
pregnancy) was observed to be associated with 
cases (p = 0.466, p = 0.574, p = 0.514, p = 0.294 
and p = 0.346 respectively). Two-thirds (66.7%) of 
the cases were obese before pregnancy as opposed 
to 38.9% of the controls (p = 0.014). Type II 
diabetes in first degree relations was significantly 
common in case group (66.7%) than that in control 
group (35.2%) (p = 0.019) (Table II).

Urinary tract infection (UTI) was almost identically 
distributed between cases and controls (p = 0.367). 
Polyhydramnios was more likely to be associated 

with case group (GDM) than with their control 
counterparts (p = 0.046) (Table III). Level of 
haemoglobin was significantly lower in the case group 
than that in the control group (p = 0.021). Serum 
calcium and serum creatinine were no different 
between the study groups (p = 0.443 & p = 0.736 
respectively). The mean serum vitamin D was much 
lower in the case group than that in the control group 
(p=0.040) (Table IV). Analysis of association between 
level of vitamin D and GDM revealed that majority 
(83.3%) case group had insufficient or deficient 
serum vitamin D level (< 30 ng/mL) compared to 
57.4% of the control group. The risk of developing 
GDM in pregnant women with insufficient/deficient 
serum vitamin D is nearly 4-fold (95% CI=1.1-14.3) 
higher (p=0.047) than those pregnant women with 
normal vitamin D level (Table V).

GroupDemographic 
characteristics

Table I: Demographic characteristics between case and 
control groups

Age# (years)   

< 30 8(44.4) 26(48.1) 

≥ 30 10(55.6) 28(51.9) 0.511

Mean ± SD 30.0 ± 2.8 29.5 ± 3.3 

Residence*   

Urban 11(61.1) 23(42.6) 

Rural 4(22.2) 26(48.1) 0.148

Slum 3(16.7) 5(9.3) 

Occupation*   

Housewife 12(66.7) 18(33.3) 

Service-holder 4(22.2) 26(48.1) 0.045

Others (business, labor) 2(11.1) 10(18.6) 

Socioeconomic status*   

Poor 2(11.1) 7(13.0) 

Lower middle class & middle class 14(77.8) 42(77.8) 0.959

Upper middle class & rich 2(11.1) 5(9.3) 

Season at sample collection*   

Winter 3(16.7) 10(18.5) 

Spring 2(11.1) 11(20.4) 0.629

Summer 13(72.2) 33(61.1) 

Case
(n = 18)

Control
(n = 54)

p-value

*Data were analyzed using Chi-squared (χ2) Test; �gures in the 
parentheses denote corresponding %. #Data were analyzed
using Unpaired t-Test and were presented as mean ± SD. 
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DISCUSSION:

In the present study several factors (occupation, 
pre-pregnancy obesity, history of type-II diabetes in 
the first-degree relatives, polyhydramnios and level 
of haemoglobin) including vitamin-D insufficiency 
/deficiency were found to be associated with GDM. 
The study demonstrated that over 80% of GDM 
patients had insufficient or deficient serum 
vitamin-D level (< 30 ng/mL) as compared to 57.4% 
of the control group. The risk of having GDM in 
pregnant women with insufficient/deficient serum 
vitamin-D was estimated to be nearly 4-fold (95% 
CI=1.1-14.3) higher (p=0.047) than that in the 
pregnant women with normal serum vitamin D level.

Ten observational studies have been recently 
conducted to study the association of vitamin-D with 
GDM. Arnold et al20 conducted a nested case-control 
study in the United States among pregnant women 
and reported an inverse relationship between 
vitamin-D status in early pregnancy and risk of 
gestational diabetes. A 5 ng/ml increase in vitamin 
D3 levels was associated with a reduction in GDM 
risk by 14%. Similar effects were reported by Lacroix 
and colleagues21 in a prospective observational study 
in Canada Lithy et al22 in a cross- sectional 
observational study in Arab women. Burris and 
associates23 in their study found 25(OH)D levels < 25 
nmol/L in 4.0% women with normal glucose 
tolerance, 5.7% women with impaired glucose 
tolerance and 13.2% women with GDM. Analyses, 
adjusted for sociodemographics, season, maternal 
BMI, gestational weight gain and dietary factors, 
suggested that women with 25(OH)D levels < 25 vs. 
≥ 25 nmol/L may have higher odds of GDM [2.2 
(95% CI = 0.8, 5.5)]. Glucose levels after the 
glucose challenge test were inversely associated with 
25(OH)D levels (p < 0.01).23 These study findings 

Group
Variables

Table II: Distribution of obstetric, reproductive & metabolic
variables between groups

Obstetric & reproductive 

characteristics

Gestational age# (weeks) 30.1 ± 3.7 30.8 ± 1.9 0.466

Parity# 0.7 ± 0.2 0.5 ± 0.1 0.574

Gravida# 1.6 ± 0.7 1.5 ± 0.5 0.514

Age at menarche# (years) 12.9 ± 0.4 12.8 ± 0.3 0.294

Age at �rst pregnancy# (years) 26.3 ± 3.6 25.5 ± 1.9 0.346

Metabolic variables

BMI* kg/m2   

≥ 25 16(89.9) 50(92.6) 
0.470

< 25 2(11.1) 4(7.4) 

Obesity before pregnancy** 12(66.7) 21(38.9) 0.014

Type II DM in �rst-degree relatives** 12(66.7) 19(35.2) 0.019

Case
(n = 18)

Control
(n = 54)

p-value

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

*Data were analyzed using Fisher’s Exact Test; �gures in the 
parentheses denote corresponding %. 

**Data were analyzed using Chi-squared (χ2) Test

Group
Current obstetric history

Table III: Comparison of current obstetric history between 
case and control groups

UTI* 2(11.1) 3(5.6) 0.367

Polyhydramnios* 3(16.7) 1(1.9) 0.046

Case
(n = 18)

Control
(n = 54)

p-value

*Data were analyzed using Fisher’s Exact Test; �gures in the 
parentheses denote corresponding %. 

Group
Biochemical variables

Table IV: Comparison of investigations between case and 
control groups

Level of haemoglobin# (mg/dl) 9.6 ± 2.2 11.0 ± 1.2 0.021

Serum calcium# (mmol/L) 10.2 ± 1.2 10.5 ± 1.3 0.443

Serum creatinine# (mg/dl) 0.9 ± 0.1 0.8 ± 0.1 0.736

Serum Vitamin D# [25(0H)D] (ng/ml) 19.8 ± 9.0 24.8 ± 8.7 0.040

Case
(n = 18)

Control
(n = 54)

p-value

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

GroupVitamin 
D# (ng/mL)

Odds Ratio
(95% CI of OR)

Table V: Association between vitamin D level and GDM

< 30 15(83.3) 31(57.4) 
3.7(1.1 – 14.3) 0.047

≥ 30 3(16.7) 23(42.6)  

Case
(n = 18)

Control
(n = 54)

p-value

# Data were analyzed using Chi-squared (χ2) Test; �gures in the
parentheses denote corresponding %. 
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are fairly comparable with findings of the present 
study. On the contrary, several studies failed to 
establish the role of vitamin-D in the prevention of 
GDM.24 The lack of consistent findings calls for 
large-scale prospective studies to evaluate the role 
of vitamin-D in GDM.

To test the effectiveness of vitamin-D supplementation 
in the prevention or reduction of risk of GDM, many 
randomized controlled clinical trials have been 
conducted. Six RCTs have been conducted in this 
regard from January 2014 onwards. Asemi et al25 
performed a randomized placebo-controlled trial in 
Iranian pregnant women and found positive impact 
of vitamin-D and calcium supplementation on the 
metabolic profiles of GDM patients with decrease in 
free plasma glucose, serum insulin, HOMA–IR, LDL 
cholesterol and total cholesterol. Few other studies, 
on the contrary, reported no beneficial effects of 
vitamin-D supplementation on GDM outcome.26,27 To 
compare and contrast the efficacy of different dosing 
patterns of vitamin-D on GDM, recently two clinical 
trials were conducted; Yap and colleagues28 
conducted a study in women with 25(OH)D levels 
<32 ng/ml before 20 weeks and randomized them to 
receive oral vitamin D3 at 5,000 IU daily or 400 IU 
daily from 14 weeks until delivery, and found no 
difference in the outcomes. Mojibain et al29 
randomized pregnant women with 25(OH)D < 30 
ng/ml to receive 400 IU daily or 50,000 IU every 2 
weeks until delivery, and found improved outcomes 
with high dose vitamin-D supplementation. The 
difference in the outcomes could be attributed to 
different dosages of vitamin-D used for intervention, 
as well as the varying dosing schedules in the two 
studies. Two recently published meta-analyses of 
RCTs30,31 however, showed same incidence of GDM 
with and without vitamin-D supplementation.

Pregnancy is a state in which the mother undergoes 
physiological insulin resistance, which helps the 
fetus absorb more nutrients. Our findings for 
increased risk of gestational diabetes with vitamin-D 
deficiency are biologically plausible. Firstly, 
1,25(OH)2D3, the active form of vitamin-D, 
regulates circulating glucose levels by binding to 
vitamin-D receptor of pancreatic β-cell and 

modulating insulin secretion.32,33 Secondly, 
1,25(OH)2D3 promotes insulin sensitivity by 
stimulating the expression of insulin receptors and 
enhancing insulin responsiveness for glucose 
transport.34 Lastly, 1,25(OH)2D3 regulates the 
balance between the extracellular and intracellular 
calcium pools in β-cell, which is essential for 
insulin-mediated intracellular processes in 
insulin-responsive tissues.35 

Vitamin-D supplementation for GDM seems to 
ameliorate different metabolic markers including 
blood glucose levels, insulin resistance and 
inflammatory biomarkers.36,37 Supplementation with 
50,000 International Units (IU) twice monthly has 
been shown to improve insulin resistance 
significantly,37 while 5000 IU daily has failed to 
improve glucose levels in another trial.38 

Emerging evidence suggests that Vitamin-D 
administration can improve insulin sensitivity and 
glucose tolerance, but whether vitamin-D 
supplementation can prevent GDM is unknown. 
Observational studies provide conflicting evidence as 
to whether low serum 25-hydroxyvitmain-D 
(25(OH)D) levels are associated with GDM. Two 
recent systematic reviews concluded that vitamin-D 
deficiency is associated with a higher risk of GDM. 
However, these reviews are limited by the 
observational and diverse nature of the included 
studies. Of greatest concern is the inability to 
understand how important confounding variables 
such as age, race/ethnicity and adiposity might affect 
the association.39  On the other hand, the 
meta-analysis made in 2012 indicated a significant 
inverse relation of vitamin-D and the prevalence of 
GDM from 07 observational studies.40 

Summarization of the findings of the present study 
and the observational studies conducted in different 
parts of the world suggest an association between 
vitamin-D blood levels and risk of GDM, despite 
heterogeneity of results across studies. However, the 
evidence from clinical trials is inadequate to draft any 
definitive conclusion regarding its supplementation.41 
Like any other scientific studies, the present study 
has several limitations, which deserve mention 
before concluding the findings of the present study.
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Limitations:

1. Although several factors other than vitamin D 
were found to be associated with GDM, the small 
sample size limits the conduction of regression 
analysis to find the independent predictors of GDM.

2. The study was contemplated with a case-control 
design. In terms of strength of the observational 
studies, cohort design is better, although it was not 
designed so because of time constraint and 
apprehension of loss to follow up.    

CONCLUSION:

From the findings of the study, it appears that GDM 
patients are more likely to have insufficiency or 
deficiency of serum vitamin-D level than the 
pregnant women without GDM with risk of having the 
condition in the former group was much greater than 
that in the latter group. Although, adjustment for 
other factors (using regression analysis) to find the 
independent predictors of GDM was not possible due 
to small sample size than required for the regression 
analysis, vitamin-D seems to play role in the 
causation pathway of GDM.     
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ABSTRACT
Background & Objective: Hypothyroidism is a common endocrine disorder and requires lifelong treatment. The 
present study was designed to evaluate the impact of levothyroxine (LT4) on the oxidative stress and metabolic 
state by assessment of malondialdehyde (MDA) level along with lipid profile in hypothyroid patients.

Methods: This cross-sectional analytical study was conducted in the Department of Pharmacology & 
Therapeutics, Rajshahi Medical College in collaboration with the Institute of Nuclear Medicine & Allied Sciences 
(INMAS), Rajshahi between July 2018 to June 2019 to compare malondialdehyde (MDA) level and lipid profile 
among hypothyroid patients, normal individuals and levothyroxine treated hypothyroid patients. The study 
included 20 newly-diagnosed hypothyroid patients, 20 Levo-treated hypothyroid patients and 20 healthy controls 
of both sexes.

Result: The MDA level was significantly highest in newly diagnosed hypothyroid patients among the three groups 
(p < 0.001). The mean of MDA level of hypothyroid patients, LT4-treated hypothyroid patients and normal healthy 
controls were 10.0 ± 2.13 µmol/l, 5.88 ± 1.90 µmol/l and 2.66 ± 0.61 µmol/l respectively. Significantly higher 
values of total cholesterol (TC) (198.5 ± 19.2 mg/dl), triglycerides (TG) (147.0 ± 14.5 mg/dl), low density 
lipoprotein-cholesterol (LDL-C) (133.9 ± 19.7 mg/dl), and a significantly decreased value of high density 
lipoprotein-cholesterol (HDL-C) levels (35.1 ± 3.67 mg/dl) were observed in newly-diagnosed hypothyroid 
patients as compared to those in Levo-treated hypothyroid patients and normal healthy individuals (p = 0.009).

Conclusion: The MDA level is significantly raised which suggests that people with hypothyroidism have high risk 
of free radical damage and risk of development of atherosclerosis, which may lead to coronary heart diseases 
(CHD). Treatment with LT4 significantly improves oxidative stress and corrects lipid profile but not up to the 
normal level. Addition of lipid lowering drugs and supplementation with antioxidants to traditional LT4 therapy can 
be tested to see further improvement in outcome parameters.

Key words: Levothyroxine, oxidative stress, lipid profile, hypothyroid patients etc.

E�ect of Levothyroxine on Oxidative stress and Lipid Pro�le in
Hypothyroid Patients
Falguni Binte Rahman,1 Md. Husnaion Zubery,2 Md. Mosharruf Hossain,3 Shahin Ara,4 Tarifat Alam5

INTRODUCTION:

Oxidative stress (OS), defined as the imbalance 
between oxidative processes and antioxidative 
protective mechanisms, is implicated in the 
pathophysiology of various diseases. It plays an 

important role in the development of diseases like 
atherosclerosis, coronary heart disease, thyroid 
disorders, autoimmune diseases & neurodegenerative 
diseases (Parkinson's, Alzheimer's), damage to the 
genetic material or the aging process. Hypothyroidism 
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is widely believed to impair normal health. The 
pathological consequences of hypothyroidism point 
to a high potential for oxidant and antioxidant 
imbalance. Thyroid diseases affect approximately 
5% of the population in various forms. Thyroid 
hormones are most significant humeral factors 
involved in inducing the basal metabolic rate. 
Hypothyroidism induced dysfunction of the 
respiratory chain in the cell mitochondria leads to 
accelerated production of free radicals1. 

Oxidative stress results in an imbalance between the 
antioxidant defense systems and the rate of 
production of reactive oxygen species (ROS). It not 
only leads to lipid peroxidation and oxidative DNA 
damage but also interferes with physiologic 
adaptation and intracellular signal transduction. The 
resulting change in the intracellular redox status 
leads to the activation of protein kinase, for 
example, tyrosin kinase, protein kinase C, and the 
mitogen activated protein kinase cascade leading to 
altered cellular functions.2 Under normal physiological 
conditions, a widespread antioxidant defense system 
protects the body against the adverse effects of ROS 
generation (Fig.1). When oxidants are produced 
beyond the capability of neutralization by 
antioxidants, cellular component are damaged, 
especially lipids those containing polyunsaturated 

fatty acids. This process, called lipid peroxidation, 
eventually yields several relatively stable products 
including aldehyde compounds that can be measured 
in plasma as an indirect index of free radical activity. 
Malondialdehyde (MDA) is the most common 
measured index of oxidative stress in human 
studies.2 

Monitoring of MDA levels in different biological 
systems can be used as an important indicator of 
lipid peroxidation both in vitro and in vivo for various 
health disorders like hypothyroidism. Determination 
of MDA in blood, plasma or tissue homogenates is 
one of the useful methods to predict the oxidative 
stress levels3 and to assess prognosis of the 
hypothyroid patients following treatment.

The most common form of thyroid hormone (TH) 
replacement therapy for hypothyroid patients is 
synthetic T4 hormone, which is generally known as 
levothyroxine (LT4) and is used to suppress TSH. 
Thus, TH remains in normal range and oxidative 
tissue damage decreases. As a result, MDA level 
decreases but does not come at euthyroid state.4 So, 
in the present study, malondialdehyde levels were 
determined as indices of lipid peroxidation in 
hypothyroidism patients to indirectly assess the role 

Cellular responses
    Activation
    Proliferation
    In�ammatory
    reaction
    Stress
    protection
    Death

Activation of 
transcription factors
         AP-1
         NF-kB
         Nrf2

Activation of protein kinases

Tyrosine kinases
   Src family
   Syk/ZAP-70 family
   EGF receptors

Protein kinase c

MAP kinase cascade
   MEK-ERK Pathway
   SEK1-JNK pathway
   MKK3/6-p38 pathway

Glutathione
system

Thioredoxin 
system

Oxidative stress
Active oxygen 
species 
Ischemia
In�ammation
Radiation
Ultraviolet light
Anticancer drugs
Heavy Metals
Cytokines

Fig.1: Oxidative stress and cellular responses (Source: Yoshikawa & Naito, 2002)2  
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of oxidative tissue damage in the pathogenesis of 
hypothyroidism as well as to see the changes in MDA 
level following treatment with levothyroxine. The 
study intends to test the hypothesis that 
malondialdehyde (MDA) level is increased and lipid 
profile is altered (Serum TC, LDL and TG increased 
and HDL-cholesterol decreased) in primary 
hypothyroid patients.

METHODS:

This cross-sectional analytical study was conducted 
in the Department of Pharmacology & Therapeutics, 
Rajshahi Medical College, Rajshahi in collaboration 
with the Institute of Nuclear Medicine and Allied 
Sciences (INMAS), Rajshahi over a period of 12 
months between July 2018  to June 2019. A total of 
40 hypothyroid patients (20 newly diagnosed 
primary hypothyroid and 20 receiving levothyroxine 
at least for 6 months) aged 18-40 years were 
consecutively included in the study. To compare the 
findings of these patients, 20 apparently healthy 
control subjects were included. Patients with serious 
comorbid diseases (DM, MI, HTN etc.), history of 
using drugs such as glucocorticoids, oral 
contraceptives or vitamin supplements were 
excluded from the study. Pregnant women were also 
refrained from participating in the study. Having 
obtained ethical clearance from Institutional Review 
Board (IRB) of Rajshahi Medical College, Rajshahi, 
data were collected from the recruited patients on 
variables of interest using a semi-structured 
questionnaire. The primary outcome variable was 
MDA, the level of which was compared among the 
three study groups to see the effect of LT4 on 
oxidative stress. The secondary outcome variables 
were lipid profile which were also compared among 
the groups to see their levels as supportive 
evidences of response of hypothyroid patients to LT4. 
Data were analyzed using SPSS (Statistical Package 
for Social Sciences), version 25.0. The test statistics 
used to analyze the data were descriptive statistics, 
ANOVA statistics, Chi-square (χ2) Test and 
Spearmen’s correlation. Data presented on 
categorical scale were compared among the three 
groups using Chi-squared (χ2), while the data 
presented on continuous scale were compared 
among the groups using ANOVA statistics. The level 

of significance was set at 5% and p-value < 0.05 was 
considered significant.

RESULTS: 

The findings of the present study, intended to 
compare the level of MDA and lipid profile among 
three groups of individuals (primary hypothyroid, 
LT4-treated hypothyroid patients and normal healthy 
individuals) with 20 subjects in each group, are 
presented below:  

The three groups were almost homogeneous in terms 
of age (p = 0.705). Females demonstrated their 
significant presence in the levothyroxine- treated and 
primary hypothyroid groups compared to normal 
healthy individuals (p=0.017) (Table I). One-quarter of 
the primary hypothyroid group was obese compared 
to none in the levothyroxine- treated hypothyroid 
group and 10% in the healthy control group. The 
mean BMI of primary hypothyroid group was 
considerably higher than that of levothyroxine- 
treated hypothyroid and normal healthy subjects, 
although the difference was not statistically significant 
(p = 0.216) (Table II).

The mean serum total cholesterol level of hypothyroid 
group was significantly higher than that of 
levothyroxine-treated hypothyroid group which was 
again higher than that of normal healthy individuals 
(p < 0.001). Likewise, the serum LDL & triglycerides 
of the hypothyroid group were significantly higher 
than those of levothyroxine- treated hypothyroid 
group which were again much higher than those of 
normal healthy control group (p<0.001 and p<0.001 
respectively). The mean serum HDL was significantly 
lower in the newly diagnosed hypothyroid than that in 
the LT4-treated hypothyroid subjects; the latter was 
again lower than that in the normal healthy subjects 
(p=0.009). The mean serum MDA level of hypothyroid 
patients was significantly higher than that of 
LT4-treated hypothyroid and the normal healthy 
subjects. The MDA of healthy control groups was the 
lowest among the three groups (p<0.001) (Table III). 
The serum TSH level of primary hypothyroid group 
was highest compared to that of levothyroxine- 
treated hypothyroid group and normal healthy control 
(p < 0.001), while the mean serum T4 level was the 
lowest in hypothyroid patients compared to that in 
other two groups (p = 0.193) (Table IV).
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The serum TSH and MAD exhibits a significantly linear 
correlation (r = 0.606, p < 0.001) indicating that 60% 
of the variation in MDA can be explained by serum 
TSH (Fig.2). In contrast, the serum T4 bears a 
significantly negative correlation with serum MAD 
level suggesting that the higher the serum T4 level the 
lower is the serum MDA level (r=-0.500, p < 0.001) 
(Fig. 3).

DISCUSSION:

Hypothyroidism is often accompanied by increased 
MDA level, in association with dyslipidemia which 
may promote atherosclerosis and may lead to 
coronary artery disease. Increased MDA levels is 
believed to be indicative of the involvement of free 
oxygen radicals in tissue damage. Although there is 
no clear evidence that hypothyroidism causes coronary 
artery disease, it increases the oxidation of plasma 

Group
Baseline
characteristics

Table I: Distribution of patients by their baseline characteristics

Age*(yrs) 34.1±9.2 36.7±10.8 34.5±11.3 0.705
Sex#    
   Male 3(15.0) 1(5.0) 8(40.0) 0.017
   Female 17(85.0) 19(95.0) 12(60.0) 

Hypothyroid
(n = 20)

Normal
(n = 20)

LT4-Treated 
Hypothyroid

 (n = 20) 

*p-value

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

Group

BMI* (kg/m2)

Table II: Distribution of BMI among the study groups

<18.5 (underweight) 0(0.0) 0(0.0) 1(5.0) 
18.5-25.0 (normal) 8(40.0) 12(60.0) 10(50.0) 
25.0-30.0 (overweight) 7(35.0) 8(40.0) 7(35.0) 
≥ 30.0 (obese) 5(25.0) 0(0.0) 2(10.0) 
Mean ± SD 26.9 ± 3.4 24.2 ± 2.7 25.3 ± 3.3 0.216

Hypothyroid
(n = 20)

Normal
(n = 20)

LT4-Treated
Hypothyroid

 (n = 20) 

*p-value

Figures in the parentheses denote corresponding percentage
*Data were analyzed using ANOVA statistics and were presented 
as mean ± SD.

Group
Biochemical
variables

Table III: Comparison of lipid pro�le and MDA level among 
the study groups

Serum TC*(mg/dl)) 198.5 ± 19.2 185.0 ± 30.0 165.0 ± 22.6 9.566, <0.001

Serum LDL (mg/dl) 133.9 ± 19.7 125.7 ± 34.7 85.2 ± 35.2 14.381, <0.001

Serum HDL (mg/dl) 35.1 ± 3.67 37.3 ± 9.35 49.7 ± 25.0 5.135, 0.009

Serum TG (mg/dl) 147.0 ± 14.5 124.0 ± 29.6 113.4 ± 26.1 9.985, <0.001

Serum MDA (µmol/L) 10.0 ± 2.13 5.88 ± 1.90 2.66 ± 0.61 9.133, <0.001

Hypothyroid
(n = 20)

Normal
(n = 20)

LT4-Treated
Hypothyroid

 (n = 20) 

F-value
p-value

Figures in the parentheses denote corresponding percentage
*Data were analyzed using ANOVA statistics and were presented 
as mean ± SD.

Group
Thyroid 
hormone 
pro�le

Table IV:  Comparison of TSH and T4 among study group

TSH (mIU/L) 26.8 ± 20.9 5.07 ± 9.18 2.53 ± 1.55 15.23, <0.001
T4 (µg/dl) 5.25 ± 3.83 13.5 ± 20.4 8.95 ± 3.15 1.63, 0.193

Hypothyroid
(n = 20)

Normal
(n = 20)

LT4-Treated
Hypothyroid

 (n = 20) 

F-value
p-value

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

Fig. 3: Correlation between serum T4 and MDA 

R2 Linear = 0.008

Fig. 2: Correlation between serum TSH and MDA
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cholesterol mainly because of an altered pattern of 
binding and due to the increased levels of cholesterol, 
which presents substrate for oxidative stress.

The present study demonstrated that malondialdehyde 
(MDA) level is increased and lipid profile is altered 
(Serum TC, LDL and TG increased and 
HDL-cholesterol decreased) in primary hypothyroid 
patients. The alteration of lipid profile is 
characterized by significantly higher levels of total 
cholesterol, triglycerides, LDL and reduced 
HDL-cholesterol compared to the control group 
hypothyroidism patients receiving levothyroxine and 
healthy controls. The findings clearly indicate that 
there is a relationship between hypothyroidism and 
dyslipidemia. The significantly higher prevalence of 
dyslipidaemia among the hypothyroid patients 
compared to that in healthy controls are in 
agreement with the literature reports that 
hypothyroidism is one the risk factor for the onset of 
CHD. Mutlu and associates5 conducted a study to 
evaluate the effect of levothyroxine replacement 
therapy on lipid profile and oxidative stress 
parameters in patients with hypothyroid. At the 
baseline they measured the oxidative stress 
parameters and serum lipid levels and observed that 
they were higher in hypothyroid patients compared 
to euthyroid group. After LT4 therapy, significant 
decrease in oxidative stress parameters and serum 
cholesterol with simultaneous increase in HDL-C 
level were observed. This is agreement with the 
present study. 

In the present study the mean serum MDA level of 
hypothyroid patients was significantly higher than 
that of levothyroxine-treated hypothyroid group and 
the normal healthy control group. The MDA of 
healthy control groups was the lowest among the 
three groups. A study performed by Singh and 
Singh1 on Indian Punjabi populations. 
Malondialdehyde levels were determined as an index 
of lipid peroxidation in hypothyroidism patients to 
indirectly assess the role of oxidative tissue damage 
in the pathogenesis of hypothyroidism before and 
after treatment with levothyroxine. They found 
significantly decreased MDA level in LT4 treated 
hypothyroid patients in comparison to newly 
diagnosed hypothyroids. They also found significant 

decrease in serum TC, TG and LDL-C levels with 
simultaneous increase in serum HDL-C. The 
significantly higher MDA levels found among 
hypothyroid patients, relative to the controls and 
hypothyroid patients under treatment appears to 
point towards increased lipid peroxidation as one 
possible pathomechanism for the increased 
cardiovascular risk in hypothyroid patients. The 
study reflects that hyperlipidaemia increases lipid 
peroxidation, which may be an additional factor 
contributing towards high cardiovascular risk in 
patients with hypothyroidism.1

The mean of MDA level of normal individuals, 
hypothyroid patients and LT4 treated hypothyroid 
patients was 2.66 ± 0.61 µmol/l, 10.0 ± 2.13 µmol/l 
and 5.88 ± 1.90 µmol/l respectively. The result 
revealed that treatment with levothyroxine 
decreased MDA levels significantly but not up to the 
normal level. However, treatment with LT4 can 
improve disease process by decreasing oxidative 
stress. Mean serum TSH level of normal individuals, 
hypothyroid patients and LT4 treated hypothyroid 
patients was 2.53 ± 1.55 mIU/l, 26.8 ± 20.9 mIU/l  
and 5.07 ± 9 mIU/l  respectively reflecting that 
treatment with LT4 significantly decreases serum 
TSH level in hypothyroid patients thereby improving 
the disease process.  The serum TSH and MDA 
exhibits a significantly positive correlation indicating 
that higher the TSH level the higher is the serum 
MDA level while the serum T4 bears a significantly 
negative correlation with serum MDA level 
suggesting that higher the serum T4 level, the lower 
is the serum MDA level. Masullo and colleagues6 
recently performed a study on levothyroxine 
replacement in hypothyroid patients, which improves 
the oxidative status of the patients. They found a 
positive effect of LT4 treatment on oxidative status 
on patients of primary hypothyroidism. There was 
significantly decreased level of MDA and increase 
catalase (CAT) activity. This also correlates with the 
our present study. 

Gluvic and associates4 demonstrated the effect of 
levothyroxine replacement therapy on parameters of 
metabolic syndrome and atherosclerosis in 
hypothyroid patients. Results of their study showed 
that the LT4 therapy significantly helps to correct the 
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risk factors like serum total cholesterol, TG and 
HDL-C of metabolic syndrome and atherosclerosis in 
hypothyroid patients, which are consistent with the 
findings of the present study. Bascol and colleagues7 
in their study of oxidative stress and enzymatic 
antioxidant status in patients with hypothyroidism 
found that MDA level before treatment was higher in 
patients with hypothyroidism than that in controls 
but significantly decreased after 6 months treatment 
with LT4. In an attempt to find the role of antioxidant 
supplementation on oxidative stress in hypothyroid 
patients Chakraborti et al8 conducted a study and 
observed that MDA level was high in newly 
diagnosed hypothyroid patients. After treatment by 
LT4, MDA level was reduced to a great extent. 

The findings of the current study have much clinical 
implication. Serum MDA level and lipid profile of the 
hypothyroid patients correlate with the T4 and TSH 
value. These biochemical markers can be used to 
assess the prognosis of hypothyroid patients and the 
outcome of treatment with LT4. Lipid profile of 
hypothyroid patients reflect the risk of development 
of cardiovascular diseases and atherosclerosis. 
Addition of lipid lowering agents and antioxidants 
can play a pivotal role in the better outcome in 
hypothyroid patients with conventional LT4 therapy 
alone. Well-designed clinical trials are required to 
clarify the effect of lipid lowering agents and 
antioxidants supplementation in hypothyroid 
patients. Before concluding the study findings, the 
following limitations deserve mention. 

Limitations:

• As the study was a cross-sectional study, it was not 
possible to observe the effects of LT4 replacement 
therapy in the same patients over time.

• As the study was conducted in single center with 
small sample size, caution should be exercised to 
generalize the findings to reference population.

CONCLUSION:

From the findings of the study it can be concluded that 
that malondialdehyde (MDA) level is increased and 
lipid profile is altered (characterized by increase in 
serum TC, LDL and TG and decrease in HDL- 
cholesterol) in primary hypothyroid patients. The 

study revealed that treatment with levothyroxine 
decrease MDA levels significantly but not up to the 
normal level. The treatment improves the disease 
process by decreasing oxidative stress. As 
hypothyroidism induces dyslipidaemia or expedite the 
process of existing dyslipidaemia, and LT4 therapy 
corrects dyslipidaemia to a significant level, the latter 
can be given to reduce the risk of atherosclerosis in 
this cohort. Supplementation with antioxidants and 
addition of lipid lowering drugs with traditional LT4 
treatment of hypothyroid patients should be 
undertaken in further studies.
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Outcome of Planned Vaginal Birth at Term after One Previous 
Caesarean Section
Humaira Hoque,1 Chowdhury Shamima Sultana,2 Md. Wareshuzzaman,3 Hoshneara Laizu,4 Farhat Hossain5

ABSTRACT 

Background & objective: Pregnant women with a previous caesarian section may be offered either vaginal birth 
or elective repeat caesarian section (ERCS). Detailed antenatal counseling and methodical intrapartum 
management of women are the key factors for success of planned vaginal birth after caesarean (VBAC). The 
present study was undertaken to determine the incidence of successful vaginal birth and the maternal and 
perinatal complications in patients undergoing planned vaginal birth after one previous caesarean section.

Methods: This prospective observational study was carried out in the Department of Obstetrics and Gynaecology, 
Sir Salimullah Medical College & Mitford Hospital (SSMC & MH), Dhaka over a period of one year between January 
to December 2016. A total of 96 term pregnant women, aged 20 – 35 years, having previous experience of one 
lower uterine caesarean section with spontaneous onset of labour, vertex presentation of the fetus and adequate 
pelvis were consecutively included in the study. The main primary outcome variable was fate of trial VBAC 
(successful vaginal delivery either spontaneous or assisted or ERCS). The secondary outcome variables were 
maternal and perinatal complications (morbidity and mortality).

Result: Over 55% of the women under trial VBAC were 25 – 30 years old with mean age of the women being 
26.8 ± 3.7 years. Nearly three-fifths (58.3%) of the women were of normal BMI, 40.6% were overweight. None 
of the women was obese. Only 15% women had gestational age 40 weeks. The mean interval between the current 
and the previous births was almost 3 years. In terms of primary outcome, over 60% of the planed VBAC were 
successfully delivered (52.2% spontaneously and 9.3% with the aid of forceps and vacuum extraction). While 
maternal complications were uterine rupture (6.2%), hysterectomy (6.2%) and haemorrhage needing 
transfusion (14.6%), neonatal complications were respiratory distress syndrome (17.7%), perinatal death 
(10.4%), hypoxic ischemic encephalopathy (4.2%) and sepsis (8.3%). 

Conclusion: The study concluded that planned VBAC is appropriate for majority of women with a singleton 
pregnancy of cephalic presentation who have had a single previous lower segment caesarean section (LSCS). 
However, as the maternal complications (like hysterectomy, haemorrhage etc.) and the perinatal complications 
including death were much high, utmost caution is advised in selecting the right candidate for VBAC so that the 
incidence of successful VB could be maximized and complications minimized.

Key words: Planned vaginal birth after singal caesarean section, past one caesarean section, outcome etc.



INTRODUCTION:

There is wide spread public and professional 
concern about the increasing proportion of births 
by caesarian section1 Increasing rates of primary 
caesarian section have led to an increased 
proportion of the obstetric population who have a 
history of prior caesarian delivery. Pregnant women 
with a previous caesarian section may be offered 
either planned VBAC (vaginal birth after caesarian 
section) or ERCS (Elective repeat caesarian 
section). The proportion of women who decline 
VBAC is, in turn, a significant determinant of 
overall increased rates of caesarian birth.2-4 

Planned VBAC refers to any woman who had 
experienced a prior caesarean birth and plans to 
deliver vaginally while birth by caesarean section 
according to prior plan is called elective repeat 
caesarean section (ERCS). Women undergoing 
planned VBAC if ends up in vaginal birth either 
spontaneous or assisted indicates successful VBAC. 
In recent decades the caesarian section rates have 
continued to rise. The preliminary results of 
Bangladesh Demographic and Health Survey (DHS) 
found 23% births through caesarean section (CS) 
in 2014, six percentage point higher than the 2011 
data. Over one-third (35%) of cesareans may be 
performed because the woman has had previous 
cesarean delivery.5 trend continues because of the 
fears of the perceived risks of VBAC to the mother 
and her fetus6  as well as possible litigation 
pressures.7

Each option, elective CS or labour with a view to 
vaginal birth, has its benefits and risks. Differences 
in patients profile give rise to variation in patient 
preference, risk spectrum and of success of vaginal 
births. Induced labor, no previous vaginal birth, a 
BMI greater than 30 kg/m2 and previous CS for 
dystocia are factors that all reduce the success 
rate. Other factors which have been reported to 
adversely affect success rates are gestational age 
beyond 41 weeks, fetal macrosomia, advanced 
maternal age, short stature and fetal 
malpresentation.7-9  In contrast, there has been a 
wide range of success rates (23-85%) reported for 

those undergoing vaginal birth following a planned 
VBAC.7,8,10,11 Published studies of the outcomes for 
woman attempting VBAC report a likelihood of 
success between 60 – 80%.12 A number of factors 
is associated with successful VBAC. Previous 
vaginal birth, especially successful VBAC is the 
strongest predictor of success, with VBAC rates 
ranging from 87-91%.7-11 

So, patients and clinicians conjointly need to 
consider each variable to plan mode and place of 
birth for women who have had a previous caesarian 
delivery. There are numerous retrospective studies 
which provide some evidences to which decision 
making is based, but these are subject to variation 
both with respect to population and management 
setting.10,13-16 A woman should be well-informed 
regarding mode of birth after previous CS and 
should have the right to have her wishes 
respected.12,17,18 Respect should be given to the 
woman’s right to be involved in the informed 
decision-making regarding mode of birth, 
considering her wishes, her perception of the risks 
(supported professional experts) and her plans for 
future pregnancies.19 Vaginal birth after caesarean 
may be complicated by uterine rupture or scar 
dehiscence, hysterectomy, thromboembolism, 
hemorrhage, viscus injury (bowel, bladder, ureter), 
endometritis, maternal death etc.. There may be 
adverse perinatal outcome after VBAC like 
respiratory distress syndrome, hypoxic ischemic 
encephalopathy, perinatal death etc.20 In spite of 
these demerits of VBAC, there are lot of benefits of 
VBAC as well like less maternal morbidity for index 
and future pregnancies, earlier mobilization and 
discharge from hospital, patient satisfaction etc. 
But there are very few studies which have 
evaluated the safety of planned VBAC. Studies are, 
therefore, needed to identify potential strategies to 
improve perinatal outcomes and help guide 
physicians and patients in choosing optimal 
methods of delivery after one CS. The present 
study was therefore aimed to determine the 
incidence of successful vaginal birth and the 
maternal and perinatal outcome in patients 
undergoing trial VBAC.
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METHODS:

This prospective observational study was 
conducted in the Department of Obstetrics and 
Gynaecology, SSMC & MH, Dhaka over a period of 
one year between January to December 2016. A 
total of 96 patients were consecutively included in 
the study. The women at term pregnancy with a 
history of one previous LSCS with spontaneous 
onset of labor pain were the study population. 
Other eligibility criteria were height of patients 
more than 5 feet, cephalic presentation of the 
fetus, confirmed adequate pelvis etc. Previous 
history of placenta previa, systemic illness in the 
current pregnancy demanding LSCS, 
malpresentation, multiple pregnancy, obesity, 
patients with previous T or J incision in C/S, 
patients with history of stormy puerperium were 
excluded from the study. The study commenced on 
obtaining ethical clearance from Ethical Review 
Committee of Sir Salimullah Medical College and 
Mitford Hospital, Dhaka concerned authority and 
informed consent from the patients. Systemic and 
obstetric examinations were done for maternal and 
fetal well-being. Scar tenderness was elicited on 
admission and onset of labor. Before attempting 
VBAC all women willing for vaginal delivery were 
informed about the risks, benefits, potential 
complications and alternatives to a trial for a VBAC. 
During labor following tasks were done:

Blood was sent for grouping and cross-matching 
and was kept ready in case if needed to be 
transfused. Provision for admission to maternal 
and neonatal ICU was also kept ready. Mothers 
were on close monitoring during labor with regular 
checking of the vital signs. Fetal heart rate was 
recorded at half hourly interval. Progress of labor 
was monitored by partograph. Mothers were 
monitored for scar dehiscence, such as, 
hypotension, tachycardia, abdominal tenderness. 
Intrapartam fetal monitoring was carried out with 
the help of cardeotochography. Oxytocin was 
administered in 5% DNS at the rate of 0.5-1 MU/ml 
and increased till establishment of a satisfactory 
labor pattern, but not more than 2 MU/ml. The 
“six-hour rule” was observed by partograph 

recording in active labor, where planned VBAC was 
terminated within 6 hours of starting of active 
labor. After delivery all patients were monitored at 
½ hourly interval for next 6 hours. Subsequent 
complication and condition of the mothers and 
babies was evaluated till discharge from the 
hospital. Maternal morbidities like uterine rupture, 
uterine dehiscence, haemorrhage with requirement 
of blood transfusion, viscus injury, hysterectomy, 
thromboembolism, endometritis and death if 
occurred were duly noted. Fetal morbidities like 
respiratory distress syndrome, hypoxic ischaemic 
encephalopathy, need for resuscitation, sepsis and 
perinatal death were recorded. Data were 
processed and analyzed using SPSS (Statistical 
Package for Social Science) for Windows, Version 
16. The test statistics used to analyze the data 
were descriptive statistics and Chi-square (χ2) or 
Fisher’s Exact Probability Test with level of 
significance being set at 5% and p-value < 0.05 
was considered significant.    

RESULTS: 

Over 55% of the women were 25-30 years old with 
mean age being 27 years. Almost two-thirds 
(65.6%) belonged to middle class (Table I). More 
than two-thirds (77.1%) maintained a birth 
spacing of 2-3 years after their 1st cesarean. 
Majority (84.4%) was at term pregnancy with 
mean gestational age being 38.3 weeks. Past 
history of abortion was found in 21.9% and past 
history of MR in 4.2% women. Most (88.6%) of the 
patients experienced pregnancy 2-3 times before 
the current pregnancy. Over one-quarter (28.1%) 
was anaemic (Table II). 

In 25% cases trial VD failed and emergency 
caesarean section had to be done. Other 
complications encountered were haemorrhage 
(16.7%) needing blood transfusion (14.6%), 
uterine rupture (6.2%), viscus injury (3.1%) and 
uterine scar dehiscence (2.1%). Hysterectomy had 
to be done in 4.2% cases. More than half (52.2%) 
of the trial VBAC was successful, 9.4% needed 
instrumental assistance (6.2% forceps and 3.1% 
vacuum extraction). Of the failed VABC, 30(31.2%) 
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needed emergency cesarean section and 7(7.3%) 
required hysterectomy (Table III). 

Majorities of neonates exhibited APGAR > 7 at 1 
and 5 minutes of birth (81.2 and 84.4% 
respectively) and 18% neonates were admitted in 
NICU for resuscitation and 23%  stayed in the 
hospital for > 3 days with mean hospital stay being 
2.5(range:1–7) days. Sepsis was diagnosed in 
8.3% cases. Foetal laceration was rarely found 
(1%). Respiratory distress syndrome was observed 
in 17.7% and hypoxic ischemic encephalopathy in 
4.2% neonates. Perinatal death resulted in 10.4% 
of neonates (Table IV).

Associations between maternal complications and 
outcome of trial VBAC is illustrated in table V. Of 
the 5 complications, uterine rupture, haemorrhage, 
viscus injury and need for blood transfusion were 
significantly higher in patients with unsuccessful 
outcome trial VBAC than those in patients with 
successful outcome (p=0.003, p=0.031, p=0.003 
and p=0.006 respectively). All perinatal complications 
(but hypoxic ischemic encephalopathy) were found 
to be associated with unsuccessful outcome 
(p<0.05). However, incidence of hypoxic ischemic 
encephalopathy was considerably higher in the 
former group than that in the latter group 
(p=0.158) (Table VI).

PercentageFrequencyOutcome and complications 
of trial VBAC

Table III. Distribution of patients by maternal outcome and
complications of trial VBAC

Outcome  
Successfully completed 50 52.2
Emergency LUCS 30 31.2
Hysterectomy 7 7.3
Vacuum extraction 3 3.1
Forceps 6 6.2

Complications  
Emergency caesarean done 24 25.0
Primary postpartum haemorrhage 16 16.7
Blood transfusion needed 14 14.6
Uterine rupture 6 6.2
Uterine scar dehiscence 2 2.1
Viscus injury (urinary bladder) 3 3.1
Hysterectomy needed 4 4.2

Mean ± SD (Range)Frequency %Obstetric characteristics

Table II. Distribution of women by their obstetric characteristics

Interval after 1st cesarean (yrs.)  
2 – 3 74(77.1) 
4 – 5 22(22.9) 2.9 ± 0.7 (2-5 )

Gestational age (wks.)  
37 – 39 (Term) 81(84.4) 
40 (Full-term) 15(15.6) 38.3 ± 0.9 (37-40)

Past H/O abortion 21(21.9) 
Past H/O MR 4(4.2) 
Anaemia 27(28.1) 

PercentageFrequencyCharacteristics

Table I. Demographic and anthropometric characteristics of 
study subjects (n = 96)

Age (years)  

20 – 25  18 18.8

25 – 30  53 55.2

≥ 30 25 26.0

Socioeconomic status  

Poor 2 2.1

Middle class 63 65.6

Upper middle class 26 27.1

Rich 5 5.2

BMI (kg/m2)  

Normal  56 58.3

Overweight 39 40.6

Under weight 1 1.0

*Mean age = 26.8 ± 3.7 years; range: 20 – 35 years *Mean age = 2.5 ± 1.6 days; range: (1 – 7) years

PercentageFrequencyAPGAR score

Table IV. Cardiopulmonary status of new-born

Cardiopulmonary status of new-born  
APGAR score at 1 minute  

> 7 78 81.2
≤ 7 18 18.8
APGAR score at 5 minutes  
> 7 81 84.4
≤ 7 15 15.6

Emergency measures and hospital stay  
NICU admission 17 17.7
Need for resuscitation 17 17.7
Hospital stay* (> 3 days) 22 22.9

Trauma and other complications  
Sepsis 8 8.3
Foetal laceration 1 1.0
Respiratory distress syndrome 17 17.7
Hypoxic ischemic encephalopathy 4 4.2
Perinatal death 10 10.4
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DISCUSSION:

There has been continued debate about defining an 
acceptable caesarean delivery rate and what rate 
achieves optimal maternal and infant outcomes. 
Despite this ongoing debate, the trend of primary 
caesarean is on the rise all over the world including 
Bangladesh. Hence, counselling of women for and 
managing birth after previous caesarean delivery 
are important issues. Women often have to choose 
either vaginal birth or elective repeat caesarean 
delivery. In the absence of randomized controlled 
trials comparing outcomes between these two 
modes of delivery, it is difficult to provide informed 
choice to the potential candidates. Frequently, 
maternal risks of a failed trial of labor with uterine 
rupture being recognized as an uncommon but 
catastrophic complication, caesarean delivery with 
its associated operative morbidity is often 
presented to the mother. Thus, the old postulate: 

“Once caesarean, always caesarean” leads to 
repeated caesarean sections in women who have 
had previous caesarean section, so are more 
frequent cases with 2 and 3 caesarean sections.21-23 
In the present study over 60% of the planed VBAC 
were successfully completed (52.2% spontaneously 
and 9.3% with the aid of forceps and vacuum 
extraction). Quite consistent with these findings 
El-Ardat and associates24 in a study in Sarajevo 
demonstrated a success rate of 64%. Mankuta and 
colleagues25 reported success rate of attempted 
vaginal birth after cesarean section to be 50%. 
Lyndon-Roche and associates26 observed a success 
rate in 60%,27 Brattele et al27 in 65.6% and Haller 
et al28 in 30.7% of cases. A randomized controlled 
trial showed a VBAC success rate of 59% (535/903 
VBAC labours).10  Thus, it is evident from the 
present study and the studies conducted around 
the world, success rate of planed VBAC may range 
from as low as 30% to as high as 74%.29 There are 
often differences in VBAC success rates between 
centers and published studies, so consideration 
should be given to counseling women using locally 
derived VBAC success rates given the pragmatic 
differences in population, induction/ non-induction 
VBAC policies and healthcare provision. There is a 
consensus among National Institute for Health and 
Care Excellence,30 Royal College of Obstetricians 
and Gynaecologists,17 American College of 
Obstetricians and Gynecologists [ACOG]/ National 
Institutes of Health [NIH]12,31,32 that planned VBAC 
is a clinically safe choice for the majority of women 
with a single previous lower segment caesarean 
delivery. Such a strategy would also at least limit 
any escalation of the caesarean delivery rate and 
maternal morbidity associated with multiple 
caesarean deliveries.33-37 The wide variation in 
success rates can be explained by demographic, 
anthropometric, obstetric and clinical 
characteristics of the women selected for planed 
VBAC which need to be discussed so that 
obstetricians may help women willing to undergo 
trial of labour after first caesarean (TOLAC) in order 
to maximize the success rate and minimize 
maternal and perinatal morbidity and mortality.

Outcome of trial VBAC Maternal
complications

Table V. Association between maternal complications and 
outcome of trial VBAC 

Uterine rupture** 6(16.2) 0(0.0) 0.003
Hemorrhage* 10(27.0) 6(10.2) 0.031
Uterine scar dehiscence** 2(5.4) 0(0.0) 0.146
Viscus injury** 6(16.2) 0(0.0) 0.003
Transfusion needed* 10(27.0) 4(6.8) 0.006

Unsuccessful
(n = 37)

Successful
(n = 59)

p-value

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

Trial VBACPerinatal
complications

Table VI. Association between perinatal complications and 
outcome of trial VBAC 

AOGAR 1 min (≤ 7) 13(35.1) 5(8.5) 0.001
AOGAR 5 min (≤ 7) 10(27.0) 5(8.5) 0.015
Respiratory distress syndrome 11(29.7) 6(10.2) 0.015
Hypoxic ischemic encephalopathy 3(8.1) 1(1.7) 0.158
Sepsis 6(16.2) 2(3.4) 0.035
Foetal laceration 1(1.7) 0(0.0) 0.615
Perinatal death 8(21.6) 2(3.4) 0.004
Hospital stay (>3 days) 22(59.5) 0(0.0) < 0.001

Unsuccessful
(n = 37)

Successful
(n = 59)

p-value

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyze the data. 
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Several pre-admission- and admission-based 
multivariate models have been published to predict 
the individualized likelihood of VBAC success.8,38-40 
Importantly, women at increased risk of 
unsuccessful VBAC are also at increased risk of 
uterine rupture, including catastrophic rupture 
leading to perinatal death.8,41,42 Greater maternal 
height, maternal age less than 40 years, BMI less 
than 30, gestation of less than 40 weeks and foetal 
weight appropriate for or lower than index 
caesarean delivery are associated with an 
increased likelihood of successful VBAC.17,38,40 In 
addition, spontaneous onset of labour, vertex 
presentation, fetal head engagement or a lower 
station, and higher admission Bishop score also 
increase the likelihood of successful VBAC.7,39,40, 43,44 
Successful VBAC is more likely among women with 
previous caesarean for fetal malpresentation 
(84%) compared with women with previous 
caesarean for either labour dystocia (64%) or fetal 
distress (73%) indications.7,19 In the present study 
none of the women was > 35 years old and none 
was obese (BMI ≥ 30 kg/m2) and only 15% women 
had gestational age 40 weeks and the mean 
interval between the current and the previous 
births was almost 3 years. These criteria might be 
attributed to higher success of planed VBAC in the 
present study. 

However, alongside success rates, maternal and 
perinatal complications need to be discussed. In 
the present study uterine rupture was reported to 
be 6.2% which is much higher compared to other 
studies. The US Agency for Healthcare Research 
and Quality (AHRQ) meta-analysis and studies 
from the UK, Australia and Ireland reported a VBAC 
uterine rupture risk of 0.5%32 0.2%35 0.33%14 and 
0.2%45 respectively. Other complications like 
hysterectomy (6.2%) and transfusion needed 
(14.6%) were also much higher compared to 
NICHD study which showed the risk of uterine 
rupture to be 2.4%, hysterectomy to be 0.6%, 
need for transfusion 4.4% and endometritis 
8.9%.19 The perinatal complications particularly 
perinatal death was unwantedly high (10.4%). So, 
caution should be exercised in selecting the 

candidate for VBAC so that the incidence of 
maternal and perinatal complications could be 
reduced to bare minimum. 

The incidence of caesarean sections in our country 
has been increasing at a galloping pace for the last 
several years. The increasing trend has reached a 
percentage of 23% in 2014. Many women after 
giving birth by caesarean section are usually 
reluctant for a new pregnancy-birth. According to 
some studies it occurs in 43.8% of cases. As most 
of the caesarean sections are done on primipara, it 
is clear that large numbers of women with 
caesarean section remains with one child (without 
attempts for further pregnancies).22,46,47 Real 
indications for caesarean section are often 
contradictory with obstetrics findings and as there 
is no option for caesarean section on personal 
request, the staggering increase raises doubt about 
the real indications. In order to put an end to such 
practices there are attempts to get those women 
who underwent caesarean section in a previous 
pregnancy to give birth in second pregnancy 
vaginally if maternal and fetal conditions permit. 

There is a consensus, endorsed by evidence-based 
systematic reviews 32,48 and clinical guidelines,17,30,31 
that planned VBAC is a safe and appropriate mode 
of delivery for the majority of pregnant women 
with a single previous lower segment caesarean 
delivery. The findings of the present study also put 
concurrence to these studies. However, a review of 
the previous caesarean delivery records and 
current pregnancy recommends to identify 
contraindications to VBAC. The present study had 
several limitations which must be considered 
before generalizing the findings to the reference 
population.

Limitations:

1. The sample size was small compared to the 
calculated sample size, which might have affected 
validity of the findings.

2. CTG was supposed to be used for foetal 
monitoring, but it was not feasible to use the 
device in every cases.  
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CONCLUSION:

From the findings of the study, it can be concluded 
that planned VBAC is appropriate for and may be 
offered to the majority of women who have had a 
single previous lower segment caesarean delivery 
with a singleton current pregnancy with fetal 
cephalic presentation at 37 weeks or beyond. 
However, the study demonstrated a much higher 
maternal complications like hysterectomy and need 
for blood transfusion compared to other studies 
conducted around the world. The perinatal 
complications were also commendably high.

REFERENCES:

1.      Parliamentary Office of Science and Technology. Caesarean 
sections. Postnote 2002(184):pp.1-4 [www.parliament.uk 
/post/pn184.pdf].

2.     Menacker F. Trends in caesarean rates for first births and 
repeat caesarean rates for low risk women: United States, 
1990-2003. Natl Vital Stat Rep 2005;2005(54):1-8.

3.    Black C, Kaye JA, Jick H. Cesarean delivery in the United 
Kingdom: time trends in the general practice research 
database. Obstet Gynecol 2005(106):151-5.

4.    Yeh J, Waktawski-Wende J,Shelton JA, Reschke J. Temporal 
trends in the rates of trial of labor in low risk pregnancies 
and their impact on the rates and success of vaginal birth 
after cesarean delivery. Am J Obstet Gynecol 2006; 194: 
144.

5.    Hamilton BE, Ventura SJ. Births: Preliminary data for 2007. 
National vital statistics reports, Web release. National 
Center for Health Statistics 2009;57:23.

6.  Landon MB. Vaginal birth after cesarean delivery. Clin 
Perinatol 2008;35:491–504. 

7.    Landon MB, Leindecker S, Spong CY, Hauth JC, Bloom S, 
Varner MW, et al. The MFMU Cesarean Registry: factors 
affecting the success of trial of labor after previous 
cesarean delivery. Am J Obstet Gynecol 2005;193(3 Pt 2): 
1016-23.

8.      Smith GC, White IR, Pell JP, Dobbie R. Predicting cesarean 
section and uterine rupture among women attempting 
vaginal birth after prior cesarean section. PLoS Med 
2005;2(9):e252. 

9.   Coassolo KM, Stamilio DM, Pare E, Peipert JF, Stevens E, 
Nelson DB, et al. Safety and efficacy of vaginal birth after 
cesarean attempts at or beyond 40 weeks of gestation. 
Obstet Gynecol 2005;106(4):700-6.

10.   Crowther CA, Dodd JM, Hiller JE, Haslam RR, Robinson JS. 
Birth After Caesarean Study G. Planned vaginal birth or 

elective repeat caesarean: patient     preference restricted 
cohort with nested randomised trial. PLoS Med 2012;9(3) 
:e1001192.

11.   Gyamfi C, Juhasz G, Gyamfi P, Stone JL. Increased success 
of trial of labor after previous vaginal birth after cesarean. 
Obstet Gynecol 2004;104(4):715-9.

12. American College of Obstetricans and Gynaecologists 
(ACOG). Clinical Management Guidelines Vaginal Birth 
after Previous Caesarean Section. 2010. Available at: 
http://www.acog.org/Resources-And-Publications/Practic
e-Bulltins/Committee-on-Practice-Bulletins-Obstetrics/Va
ginal-Birth-After-Previous-Cesarean-Delivery.

13.  Appleton B, Targett C, Rasmussen M, Readman E, Sale F, 
Permezel M. Vaginal birth after Caesarean section: an 
Australian multicentre study. VBAC Study Group. Aust N Z 
J Obstet Gynecol 2000;40(1):87-91.

14.   Dekker GA, Chan A, Luke CG, Priest K, Riley M, Halliday J, 
et al. Risk of uterine rupture in Australian women 
attempting vaginal birth after one prior caesarian section: 
a retrospective population- based control study. BJOG 
2010; 117(11):1358-65.

15. van der Merwe AM, Thompson JM, Ekeroma AJ. Factors 
affecting vaginal birth after caesarean section at 
Middlemore Hospital, Auckland, New Zealand. N Z Med J 
2013; 126(1383):49-57. 

16. Wise MR, Anderson NH, Sadler L. Ethnic disparities in 
repeat caesarean rates at Auckland Hospital. Aust N Z J 
Obstet Gynaecol 2013;53(5):443-50. 

17.   Royal College of Obstetricians and Gynaecologists (ROCG). 
Birth after Previous Caesarean section. 2007. 

18.   The Society of Obstetricians and Gynaecologists of Canada 
(SOGC). Guidelines for Vaginal Birth after Previous 
Caesarean Birth. 2004. Available from: http://sogc.org/ 
wp-content/uploads/2013/01/155E-CPG-February 
2005.pdf.

19.  Landon MB, Hauth JC, Leveno KJ, Spong CY, Leindecker 
S,Varner MW, et al. Maternal and perinatal outcomes 
associatedwith a trial of labor after prior cesarean delivery. 
N Engl J Med 2004;351:2581–9.

20. Confidential Enquiry into Maternal and Child Health. 
Stillbirth, Neonatal and Post-neonatal Mortality 
2000–2003, England,Wales and Northern Ireland.  
London: RCOG Press; 2005. 

21. Samue L, et al. Relaparotomy after cesarean section.  
European Journal of Obstetrics & Gynecology and 
Reproductive Biology 2007;134(2):184–87.

22.   Ecker JL. Once a caesarean, always a cesarean? Rationale 
and feasibility of a randomized controlled trial. American 
Journal of Obstetrics and Gynecology 2004;190(2): 
314–318. 



61

Outcome of Planned Vaginal Birth at Term after One Previous Caesarean Section Hoque et al.

O
R

IG
IN

A
L A

R
TIC

LE

23. Wen SW, et al. Maternal Health Study Group, Canadian 
Perinatal Surveillance System. Comparison of maternal 
mortality and morbidity between trial of labor and elective 
cesarean section among women with previous cesarean 
delivery. American Journal of Obstetrics and Gynecology 
2004;191(4):1263–69.

24. El-Ardat MA, Izetbegovic S, Mehmedbasic E, Duric M. 
Frequency of Vaginal Birth After Cesarean Section at Clinic 
of Gynecology and Obstetrics in Sarajevo. Med Arch 
2013;67(6):435–437.

25.   Mankuta DD, Leshno MM, Menasche MM, Brezis MM. Vaginal 
birth after cesarean section: Trial of labor or repeat 
cesarean section? A decision analysis. Am J Obstet 
Gynecol 2003;189:174–79.

26.  Lyndon-Rochelle M, Holt VL, Easterling ThR, Martin DP. Risk 
of uterine rupture during labor among women with a prior 
cesarean delivery. N Engl J Med 2001;345:3–8.

27.  Bratelle F, Cravello L, Shojai R, et al. Vaginal birth following 
two previous caesarean section. Eur J Obstet Gynaecol 
Reprod Biol 2001;94:23–26. 

28.  Haller H, Petrovic O, Masovcic J, Perovic M, Pavešic D, 
Bosner H. Porodjaj nakon carskog reza u rodilja s 
jednoplodnom trudnocom. Gynaecol Perinatol 1992;1:43–46. 

29. Guise JM, Berlin M, McDonagh M, Osterweil P, Chan B, 
Helfand M. Safety of vaginal birth after cesarean: a 
systematic review. Obstet Gynecol 2004;103:420–9.

30. National Institute for Health and Clinical Excellence. 
Caesarean section. NICE clinical guideline 132. 
Manchester: NICE. 2011.

31. Cunningham FG, Bangdiwala SI, Brown SS, Dean TM, 
Frederiksen M, Rowland Hogue CJ, et al. NIH consensus 
development conference draft statement on vaginal birth 
after cesarean: new insights. NIH Consens State Sci 
Statements 2010;27(3).

32.   Guise JM, Eden K, Emeis C, Denman MA, Marshall N, Fu R, et 
al. Vaginal Birth After Cesarean: New Insights. Evidence 
Reports/ Technology Assessments. Rockville, Maryland, USA: 
Agency for Healthcare Research and Quality. 2010;(191).

33.  Eshkoli T, Weintraub AY, Sergienko R, Sheiner E. Placenta 
accreta: risk factors, perinatal outcomes, and 
consequences for subsequent births. Am J Obstet Gynecol 
2013;208:219.e1–7. 

34.  Cook JR, Jarvis S, Knight M, Dhanjal MK. Multiple repeat 
caesarean section in the UK: incidence and consequences 
to mother and child, A national, prospective, cohort study. 
BJOG 2013;120:85–91.

35. Fitzpatrick KE, Kurinczuk JJ, Alfirevic Z, Spark P, 
Brocklehurst P, Knight M. Uterine rupture by intended 
mode of delivery in the UK: a national case-control study. 
PLoS Med 2012;9:e1001184.

36.  Marshall NE, Fu R, Guise JM. Impact of multiple cesarean 
deliveries on maternal morbidity: a systematic review. Am 
J Obstet Gynecol 2011;205:262.e1–8.

37.  Silver RM, Landon MB, Rouse DJ, Leveno KJ, Spong CY, 
Thom EA, et al. National Institute of Child Health and 
Human Development Maternal–Fetal Medicine Units 
Network. Maternal morbidity associated with multiple repeat 
cesarean deliveries. Obstet Gynecol 2006;107: 1226–32.

38.   Chaillet N, Bujold E, Dubé E, Grobman WA. Validation of a 
prediction model for vaginal birth after caesarean. J 
Obstet Gynaecol Can 2013;35:119–24.

39. Grobman WA, Lai Y, Landon MB, Spong CY, Leveno KJ, 
Rouse DJ, et al. Does information available at admission 
for delivery improve prediction of vaginal birth after 
cesarean?. Am J Perinatol 2009;26:693–701.

40.  Hashima JN, Eden KB, Osterweil P, Nygren P, Guise JM. 
Predicting vaginal birth after cesarean delivery: a review 
of prognostic factors and screening tools. Am J Obstet 
Gynecol 2004;190:547–55.

41. Grivell RM, Barreto MP, Dodd JM. The influence of 
intrapartum factors on risk of uterine rupture and 
successful vaginal birth after cesarean delivery. Clin 
Perinatol 2011; 38:265–75.

42.   Grobman WA. Rates and prediction of successful vaginal 
birth after cesarean. Semin Perinatol 2010;34:244–8.

43.   Peaceman AM, Gersnoviez R, Landon MB, Spong CY, Leveno 
KJ, Varner MW, et al. National Institute of Child Health and 
Human Development Maternal-Fetal Medicine Units 
Network. The MFMU Cesarean Registry: impact of fetal size 
on trial of labor success for patients with previous cesarean 
for dystocia. Am J Obstet Gynecol 2006;195: 1127–31.

44.   Flamm BL, Geiger AM. Vaginal birth after cesarean delivery: 
an admission scoring system.  Obstet Gynecol 1997; 
90:907–10.

45.   Turner MJ, Agnew G, Langan H. Uterine rupture and labour 
after a previous low transverse caesarean section. BJOG 
2006;113:729–32.

46.  Mikulandra F. Porod poslije carskog reza. Ginaecol 
Perinatol 2004;13(3):121–24.

47.   Kulas T, Bursac D, Zegarac Z, Planinic-Rados G, Hrgovic Z. 
New Views on Cesarean Section, its Possible 
Complications and Long-Term Consequences for Children's 
Health. Med Arh 2013;67(6):460–63.

48.  Dodd JM, Crowther CA. Elective repeat caesarean section 
versus induction of labour for women with a previous 
caesarean birth. Cochrane Database Syst Rev 2012(5): 
CD004906.



62

Ibrahim Card Med J 2021; 11 (1): 62-70
 Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE

Authors’ information:
1 Dr. Md. Rakib Rashed, MBBS, M. Phil (Physiology), Assistant Professor (C.C.), Department of Physiology, Rajshahi Medical College, Rajshahi. 
2 Dr. Sumayra Jhumu, M.Phil (Physiology), Lecturer, Department of Physiology, Rajshahi Medical College, Rajshahi. 
3 Dr.Tania Sultana Zaman, M.Phil (Physiology),Lecturer, Department of Pathology, Islami Bank Medical College, Rajshahi.
4 Dr. Mst. Fatema Khatun, M.Phil (Physiology), Senior Lecturer, Department of Physiology, TMSS Medical College and Rafatullah Community
  Hospital, Bogura.

Correspondence: Dr. Md. Rakib Rashed, Phone: +8801711427240, E-mail:drrakibrashed1@gmail.com

Comparative Study on Serum Hepatic Enzymes between Normal Healthy
Adults and Obese People of Rajshahi City
Md. Rakib Rashed1, Sumayra Jhumu,2 Tania Sultana Zaman,3 Fatema Khatun4

ABSTRACT 

Background & objective: Obesity is rapidly emerging as one of the major causes of non-alcoholic fatty liver disease 
(NAFLD), the early sign of which is elevated liver enzymes. But very few studies have yet been done in our country to 
find the association between overweight and obesity and levels of serum hepatic enzymes. The present study was 
undertaken to determine the association between overweight/obesity determined by body mass index (BMI) and 
serum hepatic enzymes.

Methods: This cross-sectional analytical study was conducted in the Department of Physiology, Rajshahi Medical 
College, Rajshahi over a period of one year between July 2018 to June 2019 in collaboration with the Department of 
Biochemistry of the same Medical College. Based on certain predefined enrolment criteria, 33 overweight or obese 
(BMI ≥23 kg/m2) individuals (case) and 33 sex-matched apparently healthy adults (BMI <23 kg/m2) (control) were 
included from the Rajshahi City. All the study subjects were then tested for serum hepatic enzymes (ALT, AST, ALP and 
GGT). The investigation findings obtained were compared between case and control groups. 

Result: The mean ages of the cases and controls were almost similar (31.1 and 29.4 years respectively, p = 0.576).All 
the serum hepatic enzymes but GGT were found to be significantly raised in the case group than those in the control 
group. The BMI was found to bear significantly linear relationship with serum ALT, AST and ALP (r = 0.709, p < 0.001, 
r = 0.718, p < 0.001 and r = 0.545, p < 0.001 respectively) indicating that more than 70% of the variations in ALT 
and AST and 55% of the variations in ALP might be due to variation in BMI. When waist circumference was correlated 
with hepatic enzymes, it was found to correlate better than the BMI did with 70.3% of the variations in ALT, 77.2% of 
variations in AST and 57.4% variation in ALP being explained by waist circumference. However, WHR did not correlate 
well with hepatic enzymes. AST alone bears a weekly significant correlation with WHR, with only 28% of the variations 
in AST could be explained by WHR.

Conclusion: The study concluded that all the serum hepatic enzymes but GGT are significantly raised in the 
overweight and obese individuals than those in individuals with normal BMI. The BMI bears significantly linear 
relationships with serum ALT, AST and ALP. A substantial proportion of the variations in ALT and AST could be explained 
by BMI. Waist circumference correlates even better than the BMI does. However, WHR is not a good predictor of serum 
hepatic enzymes.

Key words: Non-alcoholic fatty liver disease, ALP, ALT, AST, GGT, BMI, WHR, etc.
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INTRODUCTION:

Overweight and obesity has become a public 
health problem all over the world1 including Sub 
Saharan Africa and South Asia.2 In 2016, more 
than 1.9 billion adults, 18 years and older, were 
overweight, of these over 650 million were obese. 
Most of the World’s population live in countries 
where overweight and obesity kills more people 
than underweight.1 The WHO estimates that about 
5% global deaths in 2015 were attributable to 
overweight and obesity. Asia and the pacific 
region is now the home to the largest absolute 
number of overweight and obese people, 
equivalent to about 1 billion. The latest available 
data indicates that over 40% of adults in this 
region are overweight and obese compared to 
34.6% in 1990. In Bangladesh, prevalence of 
overweight and obesity has increased from 8% in 
1990 to 16.9% in 2013.2

The prevalence of obesity in the World has 
reached a pandemic level following industrialization 
and mechanized life during the recent century.3 
Obesity is rapidly overtaking alcohol as one of the 
major causes of fatty liver disease.4 NAFLD, which 
encompasses a disease spectrum that starts with 
development of bland fatty liver (steatosis), 
silently progressing to non-alcoholic steato-hepatitis 
(NASH), characterized by steatosis, inflammation, 
degeneration & some degree of fibrosis and may 
progress to cryptogenic irreversible liver cirrhosis, 
culminating in organ failure with a predisposition 
to development of hepatocellular carcinoma.5,6 
Majority (70-80%) of obese subjects has the first 
stage of NAFLD7  and the risk increases with 
increases in BMI.1

In early stages of NAFLD, as patients remain 
asymptomatic, it is incidentally diagnosed by 1) 
persistent elevation of liver enzymes, particularly 
ALT in liver enzyme studies, which often increases 
up to three times its normal value8, 2)  
ultrasonography of abdomen revealing increased 
echogenicity with respect to kidney and macro- 
vesicular fat accumulation increasing the liver 
weight by 5-10% (fatty liver) and 3) liver biopsy, 

the gold standard to confirm the diagnosis, 
determining the severity of NAFLD. Mass 
screening for significant liver injury in NAFLD 
patients will be a daunting medical challenge in 
the years to come because of the epidemics of 
obesity and diabetes. Our inability to face this 
challenge makes the noninvasive, readily 
available and easy to perform serum markers a 
high priority. Evaluation of aminotransferases 
enzymes in daily practice may serve as surrogate 
markers for screening of fatty liver disease.9

The serum enzymes those are most commonly 
used in evaluating liver function are ALT (alanine 
aminotransferase), AST (aspartate aminotransferase), 
ALP (Alkaline phosphatase) and GGT (γ-glutamyl 
transferase). The serum liver enzymes, ALT, AST 
and GGT are broadly used as indicators to assess 
the level of liver injury,10,11 and ALP for biliary 
integrity.12 Increased body weight and obesity are 
well-known risk factors for elevated serum liver 
enzyme values especially for ALT, both in adult 
and children irrespective of sexes.13-16 Increased 
total body fat is associated with elevated serum 
ALT, AST and GGT activities in men and is 
associated with elevated ALT, GGT as well as ALP 
and LD activities in women.17 By far very few 
studies have yet been done in our country to find 
the direct relation between obesity and levels of 
serum hepatic enzymes. The present study was, 
therefore, designed to evaluate the association 
between overweight/obesity and serum hepatic 
enzymes. 

METHODS:

On obtaining approval from the Ethical Review 
Committee, Rajshahi Medical College, Rajshahi 
this cross-sectional analytical study was 
conducted in the Department of Physiology in 
collaboration with the Department of Biochemistry 
of the same Medical College over a period of one 
year between July 2018 to June 2019. A total of 
33 overweight and obese individuals aged 18-65 
years were consecutively included in the study as 
case, while an equal number sex-matched adult 
individuals from Rajshahi city was taken as control 
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group. As Asian tends to have high levels of body 
fat at low BMI18 and at any given BMI above 25 
kg/m2, the respective mortality risk was higher 
among Asians in comparison to their US 
counterpart.19-20 So, in 2000, the western pacific 
regional office of WHO (WPRO) proposed a lower 
cut-off definition of overweight (BMI 23-24.9 
kg/m2) and obesity (BMI ≥25 kg/m2) for Asian 
populations. Accordingly, overweight and obese 
(BMI ≥23 kg/m2) adult individuals from Rajshahi 
city as cases and healthy adults with normal BMI 
(18.5-22.9 kg/m2) as control were included in the 
study. However, patients with known case of acute 
and chronic liver disease, individuals taking 
hepatotoxic/hepatic enzymes inducer drugs- 
Methotrax, paracetamol, NSAID, anti-TB drugs 
(e.g., INH), Antipsychotics (e.g., Chlorpromazine, 
Risperidone etc.), corticosteroids etc. and 
individuals with history of liver injuries including 
liver surgery, known alcoholics, diabetic patients 
and patients suffering from hypothyroidism or any 
known endocrine diseases, renal, cardiovascular 
or respiratory diseases were excluded. Pregnant 
women were also discouraged from participating 
in the study.

Physical examination was done at entry. Then 
after overnight fasting 5 ml of whole blood was 
collected from anterior cubital fossa by 
venipuncture, using 21-gauge hypodermic needle 
and was taken in a sterile container. It was 
allowed to clot and then centrifuged at 4000 rpm 
for about 10 minutes at room temperature 
(290C-310C) to separate serum. Serum ALT, AST 
and ALP were estimated using Kinetic test reagent 
(Agappe Diagnostics, Switzerland) Kits and GGT 
by Biolabo reagent kits, France on automatic 
Biochemical Analyzer (EMP-168, Hamburg, 
Germany) according to the manufacturer’s 
recommendations. 

Data were processed and analyzed using SPSS 
(Statistical Package of Social Sciences) software 
program for windows, version 25.0. Test statistics 
used to analyze the data were descriptive 

statistics, Chi-square (χ2) and Unpaired t-Test. 
While categorical data were compared between 
case and control groups using Chi-square (χ2) or 
Fisher’s Exact Probability Test, continuous data 
were compared between groups using Unpaired 
t-Test. The risk of having elevated liver enzymes in 
overweight/obese individuals was estimated with 
Odds Ratio (OR) along with its 95% confidence 
interval. The level of significance was set at 0.05 
and p-value less than 0.05 was taken as 
significant.

RESULT: 

Demographic characteristics between case 
and control groups:

Age distribution shows that one-third (33.3%) of 
the cases was 21 – 30 years old and 27.3% 31- 40 
years old. Together they constitute over 60% of 
the cases. In contrast 36.4% of the controls were 
formed of subjects of < 20 years old and 27.3% 
with subjects of 21-30 years old. The cases were 
somewhat older than the controls, although the 
difference between the two groups was not 
statistically significant (p=0.576). Over one-quarter 
of the cases (27.3%) was service- holder, another 
one-quarter (27.3%) housewife and 36.3% were 
students. In the control group, students formed 
the main bulk (45.5%) followed by service-holder 
(30.3%), other occupants (15.1%) and housewife 
(9.1%). The two groups were almost 
homogeneous in terms of occupation (p = 0.339). 
The lower middle class was predominant in the 
control group (60.6%) compared to that in the 
cases (45.5%). Around one-quarter of both cases 
and control were poor. The two groups were 
almost identical with respect to social class (p = 
0.287). Nearly half (45.5%) of both cases and 
controls were higher secondary level educated 
followed by primary and secondary level (30.3% & 
45.5% respectively) and graduate plus (18.1 and 
24.2% respectively). No difference was observed 
between the groups with respect to level of 
education (p = 0.174) (Table I).
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Association between overweight/obesity 
and serum hepatic enzymes:

All the serum hepatic enzymes except GGT were 
found to be significantly elevated in the case 
group than those in the control group (p < 0.001) 
(Table II). The cases invariably exhibited elevated 
serum ALT and AST as opposed to 3 and 9.1% of 
the controls respectively (p < 0.001) (Table III).

Correlation between BMI and serum hepatic 
enzymes:

Fig. 1 to Fig. 4 shows the correlations between 
BMI and serum hepatic enzymes. The BMI and 
serum ALT bear a significantly linear relationship 
(r = 0.709, p < 0.001) (Fig. 1). Similarly, BMI and 
AST and BMI and ALP exhibit significantly positive 
correlation (r = 0.718, p < 0.001 and r = 0.545, p 
< 0.001 respectively) (Fig. 2 & Fig. 3). However, 
BMI and GGT does not bear any significant 
correlation (r = 0.092, p = 0.467) (Fig. 4).

Correlation between waist circumference 
and serum hepatic enzymes:

Fig. 5 to 8 depict the correlations between waist 
circumference and serum hepatic enzymes. The 
waist circumference and serum ALT exhibit a 
significantly linear relationship (r = 0.703, p < 
0.001) (Fig. 5). Similarly, waist circumference 
demonstrated its significantly linear relationship 
with AST and ALP (r = 0.772, p < 0.001 and r = 
0.574, p < 0.001 respectively) (Fig. 6 & Fig. 7). 
However, waist circumference and GGT does not 
bear any significant correlation (r=0.065, 
p=0.606) (Fig. 8).

Correlation between WHR and serum hepatic 
enzymes:

Fig. 9 to Fig. 12 demonstrate the correlations 
between waist to hip ratio and serum hepatic 
enzymes. The WHR did not bear any significant 
correlations with serum ALT, ALP and GGT (r = 
0.221, p = 0.074, r = 0.229, p = 0.065 and r = 
-0.002, p = 0.988 respectively) (Fig. 9, 11& 12). 
However, WHR was observed to be significantly 
correlated with serum AST (r = 0.281, p = 0.022) 
(Fig. 10).      

Group
Hepatic enzymes

Table II. Comparison of levels of serum hepatic enzymes 
between groups

Serum ALT (U/L) 64.7 ± 12.4 40.5 ± 7.9 < 0.001
Serum AST (U/L) 56.8 ± 6.7 40.7 ± 6.4 < 0.001
Serum ALP (U/L) 196.1 ± 19.1 169.2 ± 18.5 < 0.001
Serum GGT (U/L) 5.8 ± 1.9 5.7 ± 1.7 0.957

Case
(n = 33)

Control
(n = 33)

p-value

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

GroupDemographic 
characteristics 

Table I. Comparison of demographic characteristics between
case and control groups

Age* (yrs.)   
< 20 7(21.2) 12(36.4) 
21 – 30 11(33.3) 9(27.3) 
31 – 40 9(27.3) 7(21.2) 
41 – 50 5(15.2) 2(6.1) 
> 50 1(3.0) 3(9.1) 
Mean ± SD 31.1 ± 11.1 29.4 ± 12.8 0.576

Occupation*   
Service 9(27.3) 10(30.3) 
Housewife 9(27.3) 3(9.1) 0.339
Student 12(36.3) 15(45.5) 
Others 3(9.1) 5(15.1) 

Socioeconomic status**   
Poor 8(24.2) 9(27.3) 
Lower middle class 15(45.5) 20(60.6) 0.287
Middle class 9(27.3) 3(9.1) 
Upper middle class 1(3.0) 1(3.0) 

Level of education**   
Illiterate 2(6.1) 1(3.0) 
Primary and secondary 10(30.3) 9(27.3) 0.174
Higher secondary  15(45.5) 15(45.5) 
Graduate plus 6(18.1) 8(24.2) 

Case
(n = 33)

Control
(n = 33)

p-value

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

Group
Hepatic enzymes

Table III. Association between overweight/obesity and hepatic enzymes

Serum ALT* (U/L)   
Elevated (> 49) 33(100.0) 1(3.0) < 0.001
Normal (≤ 49) 0(0.0) 32(97.0) 
Serum AST* (U/L)   
Elevated (> 46) 33(100.0) 3(9.1) < 0.001
Normal (≤ 46) 0(0.0) 30(91.9) 

Case
(n = 33)

Control
(n = 33)

p-value

*Data were analyzed using Fisher’s Exact Test. Figures in the 
parenthesis denote corresponding percentage. 
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Fig. 6: Correlation between waist circumference and AST

Fig. 1: Correlation between BMI and ALT

Fig. 2: Correlation between BMI and AST

Fig. 3: Correlation between BMI and ALP

Fig. 4: Correlation between BMI and GGT

Fig. 5: Correlation between waist circumference and ALT
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Fig. 7:  Correlation between waist circumference and ALP 

Fig. 8: Correlation between waist circumference and GGT

Fig. 9: Correlation between waist to hip ratio (WHR) and ALT 

Fig. 10: Correlation between WHR and AST

Fig. 11: Correlation between WHR and ALP

Fig. 12: Correlation between WHR and GGT



68

Ibrahim Card Med J 2021; 11 (1): 62-70  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE

DISCUSSION:

Obesity causes liver cell injury causing intracellular 
enzymes to come out into the circulation and found 
in increased amount in obese individuals. The 
present study intended to evaluate the association 
between overweight/obesity and serum hepatic 
enzymes showed that all the serum hepatic enzymes 
except GGT were found to be significantly raised in 
the overweight and obese individuals than those in 
individuals with normal BMI. The BMI was found to 
bear significantly linear relationship with serum ALT, 
AST and ALP. The correlation coefficients (r-values) 
indicate that more than 70% of the variations in ALT 
and AST might be due to changes in BMI, while 
54.5% of the variations in ALP might be due to 
variation in BMI. When waist circumference was 
correlated with hepatic enzymes, it was found to 
correlate better than the BMI did with 70.3% of the 
variations in ALT, 77.2% of variations in AST and 
57.4% of variations in ALT being explained by waist 
circumference. Although limited similar studies were 
found on online literature search, their findings were 
compared and contrasted with the findings of the 
present study to arrive at a conclusion.

Cases & controls were categorized according to their 
age, religion, occupation, socio-economic status & 
level of education to reveal the influence of these 
baseline characteristics on the study. Then the 
baseline characteristics were compared and found no 
statistically significant difference of them between 
two groups or any significant association of them 
with the groups which might influence the study. So 
those were not determinants of obesity. But if it was, 
we used to do regression whether the determinants 
were independent predictor or not. Whatever, then 
the estimated hepatic enzymes were compared 
between the two almost identical groups.        

There were significant differences in ALT, AST & ALP 
levels (p <0.001) between cases and controls. 
Consistent with the findings of the present study, 
Strauss et al21 demonstrated that 60% of 
adolescents with elevated ALT levels were either 
overweight or obese with approximately 1% having 
ALT levels more than 2-fold of the normal level. In 

another study, the mean levels of serum ALT and 
AST in men with high fatness were significantly 
higher than those in men with low fatness 
(p < 0.01).17 In a group of treatment-seeking obese 
patients, Marchesini et al22 divided the study 
subjects into two groups – Class-I (BMI 25.0 – 29.9 
kg/m2) and Class-II (≥ 30 kg/m2). Median ALT & AST 
were observed to be increased with increasing 
obesity class (p = 0.001 and p = 0.005) and 
exceeded normal limits in 21.0% of cases. Sull et al23 
found that across the range of BMI values (<18.5 to 
≥ 32 kg/m2) in man, ALT was estimated to increase 
by 18.8 U/L and AST by 7.1 U/L. In men, interaction 
between BMI and alcohol consumption was 
significant (p < 0.001) for ALT & AST, but after 
adjustment by multiple regression, BMI emerged as 
independent predictor of increased ALT and AST 
activities.

Correlation of BMI with serum ALT, AST & ALP exhibit 
a significantly positive linear relationship (p <0.05). 
However, BMI and GGT does not bear any significant 
correlation (p =0.467) (Fig. 4). Choi17 also found 
serum ALT, AST and GGT activities to be correlated 
significantly with total body fat (TBF) in both 
overweight men and women. Stranges colleagues24 
evaluated the relation between central fat 
accumulations, as assessed by BMI and liver function 
tests (assessed by ALT, AST & GGT). They found 
waist circumference to correlate better with ALT & 
GGT levels than do the BMI in both sexes. Their 
findings supported a role for central adiposity 
independent of BMI in predicting levels of hepatic 
enzymes, more likely as a result of unrecognized 
fatty liver.

The present study demonstrated waist circumference 
to linearly correlate with serum ALT, AST & ALP (p 
<0.05) even better than BMI does. But waist 
circumference and GGT did not do so (p =0.606) 
(Fig. 8). Adams et al25 demonstrated that BMI and 
waist circumference were strongly associated with 
ALT and GGT (p<0.0001). The risk of an elevated 
ALT was seven-fold higher with obesity but only 
two-fold higher with moderate or heavy alcohol use. 
However, in the present study, WHR did not correlate 
well with hepatic enzymes (Fig. 9, 11& 12). Only AST 
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demonstrated a weekly significant correlation with 
WHR (r = 0.281, p = 0.022) (Fig. 10). Rhul and 
associates26 in their study reported that 65% of the 
overweight and obese individuals (BMI ≥ 25 kg/m2) 
had elevated ALT activity. Although ALT activity was 
most strongly associated with higher WHR, BMI was 
not independently related. Contrasting with the 
findings of the present study and those presented 
above, Das et al27 demonstrated no significant 
association between obesity status and hepatic 
enzymes (ALT, AST & GGT). They divided the study 
subjects into normal (BMI 18.5 to 24.9 kg/m2), 
overweight (BMI 25.0 to 29.9 kg/m2) and obese (BMI 
>30 kg/m2) and compared the levels of ALT, AST & 
GGT among the groups and found no significant 
difference among them in terms of these enzyme 
activities. However, an increasing trend of these 
enzymes was evident with increasing obesity.

Normal levels of liver transaminases have been 
demonstrated in several studies with the entire 
spectrum of NAFLD, and therefore ALT and AST 
activity are not supposed to be very useful in 
predicting NASH.28-30 Current standards of normal 
liver enzymes were defined 2 decades ago by using 
general populations that may have included covert 
liver pathological conditions such as nonalcoholic 
liver disease. Prati and colleagues31 have recently 
proposed a new normal upper limit of ALT for healthy 
males and females to be 30 U/L and 19 U/L, 
respectively revising the previous ones. Therefore, it 
is of particular interest in investigating the 
application of the new guidelines. Thence, in order to 
understand the complex interaction between liver 
enzymes and obesity, there is a need for undertaking 
a larger cross-section of the population to elucidate 
the association. 

Strengths and Limitations of the study:

One of the strengths of this study was that we had 
correlated BMI, waist circumference and also WHR 
with four serum hepatic enzymes which highlighted 
the detailed nature of relationship between obesity 
and serum hepatic enzymes. The limitations of this 
study were that we had done a cross-sectional study 
on a smaller sample size. So, a longitudinal study, on 

a large sample size should be done and effect of 
gradual weight reduction on hepatic enzymes should 
be monitored to confirm our findings. Moreover, 
many other clinical parameters such as fasting lipid 
profile, ultrasonography of the hepatobiliary system, 
liver biopsy, blood sugar level etc. could have been 
correlated. 

The overall results of our study presented that serum 
hepatic enzyme levels are significantly raised in 
overweight and obese. So, a regular periodic 
screening program is recommended to work out the 
reference range of these hepatic enzymes in normal, 
overweight and obese individuals to establish their 
relation with the severity of NAFLD.      

CONCLUSION:

The study concluded that all the serum hepatic 
enzymes but GGT, are significantly raised in the 
overweight and obese individuals than those in 
individuals with normal BMI. The BMI bears 
significantly linear relationships with serum ALT, AST 
and ALP. A substantial proportion of the variations in 
ALT and AST could be explained by BMI. However, 
the waist circumference correlates far better than 
the BMI does, while WHR is not a good predictor of 
serum hepatic enzymes.
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Comparative Study between Oxytocin and Carbetocin for the prevention of 
Primary Postpartum Hemorrhage following Caesarean Section
Nurjahan Akter,1 Shahela Jesmin,2 Mosammat Nargis Shamima,3 Nargis Zahan,4 Farhana Naznin,5 Susmita Sharmin 6

ABSTRACT 

Background & objective: Of the many pharmacological options for the management of postpartum hemorrhage, 
oxytocin is the first line of treatment. The newer drug carbetocin is getting popularity among obstetricians, although 
there is as yet not enough evidence about its safety and efficacy. The present study attempted to compare oxytocin with 
carbetocin for the routine prevention of postpartum hemorrhage (PPH) following caesarean section.

Methods: The present comparative clinical trial was conducted in the Department of Obstetrics and Gynaecology in 
Rajshahi Medical College Hospital (RMCH), Rajshahi over a period of one year between March 2017 to February 2018. 
Pregnant women undergoing cesarean section under regional anaesthesia and do not have known hypersensitivity to 
oxytocin and carbetocin and known bleeding disorders were included in the study. A total of 96 such subjects were 
consecutively included and were randomly assigned to either Oxytocin (n = 48) and Carbetocin (n = 48) Groups. The 
outcome was evaluated in terms of incidence of PPH (loss of blood > 1000 ml), blood transfusion needed to compensate 
for lost blood, additional oxytocics needed to manage PPH and adverse effects encountered by the subjects.

Result: The mean age of the subjects was around 25 years and the age distribution between the study groups was 
almost similar. In terms of obstetric characteristics multigravida was predominant in the Oxytocin group than that in the 
Carbetocin group. The current pregnancy profile like gestational age, ANC received, number of foetus in utero and 
placental position all were comparable between the groups. Antenatal conditions/diseases deemed to have influence on 
PPH were no different between the study groups. Past history of caesarean section was higher in Oxytocin group 
(43.8%) than that in the Carbetocin group (22.9%). There were negligible incidences of past PPH and myomectomy in 
either group. The mean haemoglobin level in the former and the latter groups were 9.5 and 10 gm/dl respectively with 
majority of the subjects being mildly anaemic. More than 80% of the subjects in either group underwent emergency 
caesarean section. The outcome showed that 83% in the Oxytocin group and 90% in the Carbetocin group did not 
develop PPH, but the difference was not significant. The mean blood lost was somewhat lower in the carbetocin group 
(630 ml) than that in the Oxytocin group (685 ml). The number of patients needed to be transfused and the mean 
amount of blood transfused to them in each group was fairly comparable. Oxytocin group received additional oxytocic 
drugs, such as, Metherspan and Misoprostol more frequently than the Carbetocin group did, but the differences did not 
turn significant. A few patients in both groups developed adverse effects but they were comparable. The mean 24-hours 
urine output was > 2000 ml in either group).

Conclusion: The study concluded that the incidence of PPH, the amount of blood lost, number of patients transfused, 
amount of blood transfused and the additional amount of oxytocics required for the prevention and treatment of PPH 
were broadly comparable between the two study groups.

Key words: Primary PPH, oxytocin, carbetocin, caesarean section etc.
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INTRODUCTION:

Global efforts on maternal health have decreased 
maternal mortality.1 with fewer than 83,052 
maternal deaths estimated for the year 2013.2 
Primary PPH is the single leading cause of 
maternal mortality worldwide, accounting for 
nearly a fifth of all maternal deaths.3 A 
population-based research study conducted in 
Bangladesh reported PPH as 6% of total maternal 
morbidities.4 Primary postpartum hemorrhage 
(PPH) is a potentially life-threatening complication 
for both vaginal and cesarean delivery, although 
the risk of PPH in women who receive a caesarean 
section (CS) is higher than that in women who 
undergo a vaginal delivery and vaginal birth after 
previous cesarean section [VBAC].5,6 

Primary PPH is one of the major contributors to 
maternal morbidity and mortality especially in 
developing countries.3,7 Although there has been a 
remarkable improvement in the management of 
PPH in recent years, it still contributes to 
one-quarter of all maternal deaths worldwide.8 
The incidence of primary PPH has been reported to 
be 3.9% in women delivered vaginally and 
reaches up to 8% in women with cesarean 
section.9 The most frequent cause of primary PPH 
is uterine atony, comprising up to 80% of the 
primary PPH cases.10 The impact of primary PPH 
on maternal mortality and morbidity makes active 
management of the third stage of labour to a 
critical key.11 To this end, uterotonic agents are 
administered immediately after delivery of the 
baby.10 Oxytocin is currently the uterotonic of first 
choice. It has proven to decrease the incidence of 
primary PPH by 40% and has a rapid onset of 
action and a good safety profile.10,12,13 A 
disadvantage of oxytocin is its short half-life of 
4-10 minutes, requiring a continuous intravenous 
infusion or repeated intramuscular injections to 
maintain tonicity of uterus.14 Another prophylactic 
medication currently used is syntometrine. It is a 
mixture of 5 IU oxytocin and 0.5 mg ergometrine 
which prompts the onset of oxytocin effect and 
sustains uterotonic effect of ergometrine. 
Although prophylactic use of syntometrine in the 
third stage of labour is effective in reducing blood 

loss due to primary PPH, cardiovascular and 
gastrointestinal side effects such as nausea, 
vomiting and raised blood pressure are 
considerably higher mainly due to stimulation of 
smooth muscle contraction and vasoconstriction 
by ergometrine.15 Therefore, syntometrine is 
contraindicated in women with co-existing 
medical conditions, such as, cardiac disease, 
pre-eclampsia etc. These women are then 
administered oxytocin which is less effective in the 
prevention of primary PPH. 

Faced with this backcloth, administration of 
prostaglandins, such as, misoprostol and 
carbeprost has been explored for several years. 
The use of misoprostol for the prevention of 
primary PPH demonstrates lower effect than 
injectable uterotonic agent following vaginal 
delivery and is associated with a higher incidence 
of severe primary PPH and need of additional 
uterotonics.16 These factors make misoprostol 
unsuitable prophylactic agent for the prevention 
of excessive bleeding. Among the other agents 
that have been explored for the prevention of 
primary PPH, carbetocin appears to be a 
promising medication.17 Carbetocin is a 
long-acting synthetic analogue of oxytocin that 
can be administered as a single dose injection in 
the route of intravenous or intramuscular. In 
pharmacokinetic studies, intravenous injections of 
carbetocin produced tetanic contractions within 2 
minutes, followed by rhythmic contractions for a 
further hour. Intramuscular injection of carbetocin 
produces tetanic contractions within 2 minutes, 
lasting about 11 minutes and followed by rhythmic 
contractions for an additional 02 hours. In 
comparison with oxytocin, carbetocin produces a 
prolonged uterine activity when administered 
postpartum, with respect to both frequency and 
amplitude of contractions.17 Carbetocin is well 
tolerated and the safety profile is similar to that of 
oxytocin.18,19 Studies have been performed to 
compare the efficacy of carbetocin with 
conventional oxytocins for the prevention of 
primary PPH in different countries but few studies 
have been done in our country in this field. So, the 
present study was intended to compare the 
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efficacy and safety between carbetocin and 
oxytocin with the hypothesis in mind that 
carbetocin is better than oxytocin in the 
prevention of primary PPH following cesarean 
section.

METHODS:

This comparative clinical trial was conducted in 
the Department of Obstetrics and Gynaecology, 
RMCH, Rajshahi, Bangladesh over a period of one 
year from March 2017 to February 2018. Having 
obtained ethical clearance from the Institutional 
Review Board (IRB) of Rajshahi Medical College, 
Rajshahi, a total of 96 term pregnant women 
whose bleeding time and clotting time were within 
physiological range and who were scheduled for 
cesarean section under regional anaesthesia alone 
were included in the study. Hypersensitivity to 
oxytocin and carbetocin, known bleeding 
disorders, women unwilling to participate were 
excluded from the study. The included study 
subjects were randomly allocated between the 
two study groups. For random allocation there 
were two cards-one marked with ‘O’ (for oxytocin) 
and another with ‘C’ (for carbetocine). The first 
enrolled patient was asked to draw a card blindly. 
If she got the card marked with ‘O’ she went to 
oxytocin group and the second patient then 
automatically received carbetocine or vice-versa. 
In this way total patients were randomly and 
equally allocated into either oxytocin group 
(n=48) or carbetocin group (n = 48).  

With informed written consent data were collected 
by a semi-structured questionnaire. The patients 
in the oxytocin group received Inj. oxytocin 05 IU 
intravenously (IV) immediately after delivery 
followed by 20 IU in 1 liter of Hartman’s solution 
(125 ml/hr) over 8 hour, while the patients in the 
carbetocin group received Inj. carbetocin 100 
microgram IV immediately after delivery of the 
baby. Blood loss was estimated by usual way with 
visual estimation, number of used mops, and 
number of used pads20 and PPH was defined as 
blood loss of more than 500 ml after vaginal 
delivery and more than 1000 ml after cesarean 
section that occur in the first 24 hours after 

delivery. All patients have had a Foley catheter 
and urobag in situ for 24 hours after CS and 
amount of urine voided was monitored at 6 hourly 
intervals for 24 hours. Efficacy and adverse effect 
of both drugs assessed cautiously and included in 
the data sheet. All patients were followed up for 
1st 24 hours. The outcome was evaluated in terms 
incidence of PPH, amount of blood lost, blood 
transfusion needed to compensate for blood lost 
due to PPH, additional amount oxytocics needed 
and adverse effects encountered by the study 
subjects. Data were processed and analyzed using 
SPSS (Statistical Package for Social Sciences), 
version 17. The test statistics used to analyze the 
data were descriptive statistics, Chi-square or 
Fisher’s Exact Probability Test and Unpaired t-Test. 
While categorical data were compared between 
groups using Chi-square or Fisher’s Exact Test, 
the continuous data were compared between 
groups using Unpaired t-Test. The level of 
significance was set at 5% and p-value < 0.05 
was considered significant.

RESULTS: 

The mean ages of the subjects in the Oxytocin and 
Carbetocin groups were almost similar (25.3 ± 4.9 
vs. 24.1 ± 4.4, p = 0.190). The two groups were 
almost identical in terms of BMI, with majority of 
the subjects in either group being overweight or 
obese (p = 0.858) (Table I). Obstetric history 
shows that the proportion of multigravida was 
significantly higher in the Oxytocin group than 
that in the Carbetocin group (p = 0.004). The 
gestational ages of Oxytocin and Carbetocin 
groups at caesarean section were almost identical 
(38.7 ± 1.5 vs. 39.1 ± 1.8 weeks, p = 0.375). 
There was no significant difference between the 
study groups with respect to ANC received 
(p=0.342). Majority of the subjects in either 
group had single foetus in the utero with no 
significant intergroup difference (p = 0.552). In 
terms of placental position, anterior insertion was 
higher in both the groups (p = 0.739) (Table II).

Comparison of risk factors between the study 
groups revealed that none of the conditions shown 
in table III was any different between the study 
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groups (p > 0.05). Past history of CS was 
considerably higher in Oxytocin group (43.8%) 
than that in the Carbetocin group (22.9%) 
(p=0.030). There were negligible incidences of 
primary PPH and myomectomy in either group. 
Distribution of blood groupings among study 
population shows that ‘B’ group was the most 
common blood group followed by ‘O’, ‘A’ and the 
‘AB’ in either group. Majority of the subjects in 
both Oxytocin and Carbetocin groups had Rh 
positive blood (97.9 vs. 97.9%, p = 0.753). The 
mean levels of haemoglobin in the former and the 
latter groups were 9.5 and 10 gm/dl respectively 
(p = 0.122). More than 80% of the subjects in 
either group underwent emergency caesarean 
section (p = 0.713) (table IV). The prime 
indication for the current CS is previous CS, 
severe preclampsia or eclampsia, prolonged 
labour, foetal distress, breech presentation, 
obstructed labour and placenta previa. None of 
the indications was any different between the 
study groups (p > 0.05) (Table V).

Investigating outcome revealed that about 17% of 
the patients in Oxytocin group and 10.4% of the 
patients in Carbetocin group developed PPH, but 
the difference was not statistically significant 
(p=0.371). The average amount of blood lost was 
considerably higher in the former group (685 ml) 
than that in the latter group (630 ml) (p = 0.272). 
The number of patients needed to be transfused 
and the average number of units of blood 
transfused to the patients in each group was 
almost identical (p=0.972 and p=0.975 
respectively) (Table VI). Additional oxytocic drug, 
such as, Metherspan and Misoprostol both were 
given more often in the Oxytocin group patients 
than in the Carbetocin group patients, although 
the differences were not statistically significant 
(p=0.217 and p = 0.218 respectively) (Table VII). 
None of the adverse effects like nausea/vomiting, 
palpitation, hypotension, headache, chills, tremor, 
chest-pain, hot sensation, sweating was 
significantly different between the groups. The 
average 24-hours urine output was > 2000 ml in 
either group (p = 0.679) (Table VIII).   

GroupDemographic & 
anthropometric
characteristics

Table I. Comparison of demographics and anthropometrics 
between groups 

Age (years)# 25.3 ± 4.9 24.1 ± 4.4 0.190
BMI range (kg/m2)*   
    18.5-24.9 (Normal)  9(18.8) 7(14.6) 
    ≥ 25.0 (Overweight & obese) 39(81.2) 41(85.4) 0.858

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

Group
Risk factors

Table III. Comparison of suspected risk factors between groups 

Antepartum hemorrhage* 8(16.7) 5(10.4) 0.486
Anaemia*   

Mild 26(54.2) 26(54.2) 
Moderate 7(14.6) 4(8.3) 0.580
No 15(31.3) 18(37.5) 

Chronic hypertension** 4(8.3) 1(2.1) 0.181
Preeclampsia* 9(18.8) 12(25.0) 0.459
Polyhydramnios** 0(0.0) 2(4.2) 0.247
Macrosomia** 4(8.3) 3(6.3) 0.500
Heart disease** 1(2.1) 0(0.0) 0.500
Past history of CS* 21(43.8) 11(22.9) 0.030
Past history pf primary PPH** 2(4.2) 1(2.1) 0.500
History of Myomectomy** 0(0.0) 1(2.1) 0.500

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

GroupHistory of
current pregnancy

Table II. Comparison of history of current pregnancy between groups 

Gravida   
Primigravida 13(27.1) 27(56.3) 0.004
Multigravida 35(72.9) 21(43.7) 

Gestational age (weeks)# 38.7 ± 1.5 39.1 ± 1.8 0.375
ANC visit*   

Not received 3(6.3) 5(10.4) 
Regular 14(29.2) 19(39.6) 0.342
Irregular 31(64.6) 24(50.0) 

No of fetus in utero*   
Single   43(89.6) 45(93.8) 0.552
Twin 5(10.4) 3(6.2) 

Placental position*   
Anterior 18(37.5) 18(37.5) 
Posterior 13(27.1) 17(35.4) 0.739
Fundal     13(27.1) 9(18.8) 
Placenta previa 4(8.3) 4(8.3) 

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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



75

Ibrahim Card Med J 2021; 11 (1): 71-78  Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L A

R
TIC

LE

DISCUSSION:

Of the many pharmacological options for the 
management of postpartum hemorrhage, oxytocin 
is the first line of treatment. The newer drug 
carbetocin is getting popularity among 

GroupLaboratory 
investigation �ndings
& Operative details

Table IV. Laboratory investigation �ndings & operative details
between groups 

ABO blood grouping*   

A 9(18.8) 13(27.1) 

B 22(45.8) 14(29.2) 
0.313

AB 2(4.2) 4(8.3) 

O 15(31.3) 17(35.4) 

Rh typing**   

Positive 47(97.9) 47(97.9) 
0.753

Negative 1(2.1) 1(2.1) 

Hb (gm/dl)# 9.5 ± 1.7 10.0 ± 1.1 0.122

Type of C/S*   

Elective 10(20.9) 8(16.7) 
0.713

Emergency 38(80.1) 40(83.3) 

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

Group
Indications

Table V. Comparison of indications of caesarean section
between groups 

Placenta previa* 6(12.5) 5(10.4) 0.799

Abruptio placenta** 3(6.3) 1(2.1) 0.308

Prolong labour* 4(8.3) 10(20.8) 0.083

Subfertility** 1(2.1) 4(8.3) 0.181

Previous C/S* 21(43.8) 13(27.1) 0.088

Obstructed labour* 5(10.4) 6(12.5) 0.749

Twin pregnancy** 4(8.3) 4(8.3) 0.643

Severe preeclampsia  10(20.8) 11(22.9) 0.805or eclampsia* 

Fetal distress* 5(10.4) 8(16.7) 0.371

Bad obstetric history** 1(2.1) 1(2.1) 0.753

Breech presentation* 8(16.7) 3(6.3) 0.109

Transverse lie** 1(2.1) 4(8.3) 0.181

Macrosomic baby** 3(6.3) 4(8.3) 0.500

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

Group
Outcome

Table VI. Comparison of outcome between groups 

PPH developed* 8(16.7) 5(10.4) 0.371
Amount of blood lost (ml)# 685 ± 267 630.0 ± 225 0.272
Blood transfusion*   
   Needed 13(27.1) 11(22.9) 0.972
   Not needed 35(72.9) 38(77.1) 
No. of units needed# 7.1 ± 3.2 7.1 ± 3.3 0.975

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

Group
Additional oxytocic
drug required

Table VII. Comparison of additional oxytocic drug required
between groups 

Metherspan* 8(16.7) 4(8.3) 0.217
Misoprostol** 5(10.4) 2(4.2) 0.218
Both oxytocics* 8(16.7) 5(10.4)      0.329     

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

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

Group
Adverse e�ect 

Table VIII. Comparison of adverse e�ects between groups 

Nausea/vomiting** 3(6.33 3(6.1) 0.661
Palpitation** 1(2.1) 2(4.2) 0.500
Hypotension** 2(4.2) 0(0.0) 0.247
Headache** 0(0.0) 1(2.1) 0.500
Chills** 4(8.3) 1(2.1) 0.181
Tremor** 1(2.1) 0(0.0) 0.500
Chest pain** 2(4.2) 0(0.0) 0.247
Hot sensation* 3(6.3) 1(2.1) 0.308
Sweating* 4(8.3) 2(4.2) 0.339
24 hours urine output# 2086 ± 322 2057 ± 362 0.679

Oxytocin
(n = 48)

Carbetocin
(n = 48)

p-value

Figures in the parentheses indicate corresponding %; * χ2 was 
done to analyzed the data. # Data were analyzed using 
Unpaired t-Test and were presented as mean ± SD. 
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obstetricians, although there is as yet not enough 
evidence about its safety and efficacy. That 
purpose, the present study attempted to compare 
oxytocin with carbetocin for the routine 
prevention of postpartum hemorrhage following 
caesarean section. In the present study, the mean 
age of the subjects was around 25 years and the 
age distribution between the study groups was 
almost identical. In terms of obstetric 
characteristics multigravida demonstrated their 
significant presence in the Oxytocin group than 
that in the Carbetocin group. The current 
pregnancy profile like gestational age, ANC 
received, number of foetus in utero and placental 
position all were almost similar between the 
groups. Antenatal conditions/diseases that are 
supposed to have influence on PPH were no 
different between the study groups. Past history 
of caesarean section was considerably higher in 
Oxytocin group (43.8%) than that in the 
Carbetocin group (22.9%), though the difference 
did not turn to significant. The mean levels of 
haemoglobin in the former and the latter groups 
were 9.5 and 10 gm/dl respectively with majority 
of the subjects being mildly anaemic. More than 
80% of the subjects in either group underwent 
emergency caesarean section.

The comparative evaluation of outcome of 
intervention (incidence of PPH) demonstrated that 
17% in the Oxytocin group and 10% in the 
Carbetocin group developed PPH, although the 
difference was not statistically significant. The 
average amount of blood lost, the number of 
patients needed to be transfused and the average 
number blood units transfused to them in each 
group were all fairly comparable between the 
groups. Oxytocin group received additional 
oxytocic drugs, such as, Metherspan and 
Misoprostol quite often than the Carbetocin group 
did, although the difference did not turn to 
significant. A few patients in both groups 
developed adverse effects (nausea/vomiting, 
palpitation, hypotension, headache, chills, tremor, 
chest-pain, hot sensation, sweating and so on) 
but they were all comparable. 24-hours urine 

output was on an average > 2000 ml in either 
group.

As all the baseline demographic, medical and 
obstetric characteristics (except parity and gravida) 
were almost comparable between the study 
groups, the outcome obtained could be attributed 
to intervention and comparatively better response 
in the carbetocin arm might be due the drug 
carbetocin itself. But as we compared the 
distribution of parity between patients with and 
without PPH, it was evident that multiparity was 
significantly associated PPH. Past history of C/S 
also demonstrated a predominance in those who 
have had PPH, but the difference was not 
statistically significant. So, these confounding 
variables might have influenced the outcome of 
intervention. But as the primary outcome 
variable, PPH was not significantly different 
between the Oxytocin and Carbetocin groups, 
binary logistic regression analysis could not be 
contemplated to find the independent predictors 
of PPH. Attilakos and colleagues20 conducted a 
similar study in the UK on 377 women (189 
received Oxytocin and 188 received Carbetocin) 
for prevention of PPH following caesarean section 
(elective or emergency). The study demonstrated 
that there were no significant differences in the 
estimated blood loss, uterine tone at the end of 
the operation, number of women with major PPH 
(blood loss >1000 ml) or number of women 
requiring blood transfusions. A significantly more 
women in the oxytocin group (45.5%) required 
additional oxytocics than that in the carbetocin 
group (33.5%) (p = 0.023).20 The findings are 
quite consistent with findings of the present study. 
Reyes & Gonzalez in a prospective double-blind 
randomized controlled trial in 60 women with 
severe preeclampsia, found Carbetocin to be as 
effective as oxytocin in the prevention of 
postpartum hemorrhage in women with severe 
preeclampsia. Carbetocin had a safety profile 
similar to that of oxytocin, and it was not 
associated with the development of oliguria or 
hypertension in this cohort.21 In the present study 
as well Carbetocin was found as safe as Oxytocin. 
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Another study compared carbetocin with oxytocin 
as a prophylactic agent to prevent postpartum 
hemorrhage in the grand multiparous patients. 
Carbetocin was found to be as effective as 
oxytocin. Moreover, it was significantly associated 
with a reduced need to explore the uterine cavity 
manually for persistent bleeding.21 

Several studies have shown the efficacy and 
safety of carbetocin in various clinical scenarios. A 
single intravenous dose of 100 μg of carbetocin 
has been shown to be as effective as a 16-hour 
infusion of oxytocin in preventing intraoperative 
blood loss after caesarean section.18 Another 
study reached a similar conclusion when a single 
dose of carbetocin was found to have similar 
efficacy to a two-hour infusion of oxytocin in 
controlling intraoperative blood loss after removal 
of placenta. Carbetocin could be preferred to 
oxytocin because of dose convenience.18 When 
outcome was considered in terms of adverse 
effects, the two drugs are fairly comparable to 
each other. However, two studies have shown that 
carbetocin was associated with a significantly 
lower incidence of nausea and vomiting.22,23 
Butwick and associates22 also showed that 
carbetocin was associated with a lower incidence 
of hypertension at 30 and 60 minutes but a higher 
incidence of maternal tachycardia.

CONCLUSION:

Summarizing the findings of the present study 
and discussion thereof, it can be stated that 
Carbetocin is as effective and safe as Oxytocin in 
the prevention of PPH following CS. The incidence 
of PPH, the amount of blood lost and the 
additional oxytocics required for the treatment of 
PPH all were, although, to some extent higher in 
the Oxytocin arm than in the Carbeocin arm, the 
difference was not statistically significant and as 
such they were considered equally effective and 
safe in the management of primary PPH. The 
adverse effects were also no different. However, 
carbetocin has dose convenience compared to 
oxytocin. As the primary outcome, PPH is not a 
common occurrence, the sample size was deemed 

inadequate to test the hypothesis that carbetocin 
is better than oxytocin in the prevention of 
primary PPH. So, caution should be exercised to 
generalize the findings to reference population. A 
large-scale, multicenter study is recommended so 
that the findings derived from the study could be 
generalized and have policy implication.        
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Perception and Practice about Menstrual Health/Hygiene Among
Adolescent Girls in Barisal District
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ABSTRACT 

Background & Objective: Although menstruation is a natural physiological process and usually goes away 
without any complex problems provided proper care is taken during the period. However, menstruation is linked 
with religious and cultural meanings that can affect the perceptions of young girls and the ways in which the 
adult communities around them respond to their felt-needs. So, menstruation-associated complaints are not 
uncommon. The present study was, therefore, intended to determine the perception and practice of adolescent 
girls about menstruation in Barisal District.

Methods: This cross-sectional descriptive study was conducted as part of Field-site Survey of the Department 
of Social Science & Public Health (SSPH). Having obtained consent from the parents/guardians, a total of 205 
adolescent girls from the Barisal district (both from Barisal Metropolitan City and rural area of the District) who 
had experienced menarche at least 6 months prior to the day of interview were included in the study. Data were 
collected over a period of three months from July 2020 to September 2020. Before interview, the issue of 
menstruation was discussed with the respondents. The interview was done by the female Health Assistants (field 
staff of Upalzila Health Complex in the Government setting) so that the interviewees answer freely to such 
private matters as menstruation thereby reducing the chance of bias during interview. 

Result: Nearly 70% of the respondents were 14-16 years old with mean age of the girls being 15.2 ± 1.6 years. 
Majority of the respondents was unmarried (95.1%), urban resident (86.8%) and students of Public-School 
(66.8%). In terms of socioeconomic status, almost half (49.3%) was middle class, 29.8% lower middle class and 
10.7% upper middle class. Most (87.8%) of the respondents had their menarche at 11-14 years with mean age 
at menarche being 12.9 ± 1.3 years. Over two-thirds (68.8%) of the respondents reported their length of 
menstrual cycle to vary from 26 – 30 days and period to vary from 3-5 days. A substantial proportion (83.4%) 
of respondents had regular menstruation. The predominant complaint during menstruation was fatigue or 
tiredness (73.2%) followed by pelvic pain (62%), malaise (60%) and low back pain (38.5%). Over half (50.4%) 
consulted with physicians, 11.8% with drug-sellers, 3.9% with herbal healer and 1.6% with homeopath for pain 
relief. Approximately 57% took analgesics to get relief from the pain. Other symptoms or complaints relating to 
menstruation were altered appetite (55.6%), abdominal bloating (39%), heavy bleeding (45.4%) and frequency 
of micturition (31.7%). About 46% of the respondents’ routine activities were adversely affected, social 
relationships disrupted (32.7%), family relationship hampered (25.4%), sports/exercise activities stopped or 
reduced (58%). Nearly half (47.8%) of them had to absent from the school during the period with average 
school absenteeism of 3-4 days each month being reported by more than half of the cases. Majority (94.6%) of 
the respondents perceived that ‘period of adolescent girls’ should occur every month and that their period should 
not make them anxious (81.5%). About 83% told that a period of 3-5 days duration be considered normal. 
Almost 94% took some sanitary measures while they were on period. Majority (87.3%) talked the issue to a 
family member and about 64% to friends. Over one-third (37.6%) sought suggestion about menstrual affairs 
from their mothers, 27.8% from their sisters, 26.8% from friends and relations and only 7.8% from doctors.

Conclusion:  Majority of the adolescent girls start menstruation at 11-14 years with mean age at menarche 
being 13 years. Adolescent girls usually adopt hygienic measures during the period by using sanitary napkin or 
clean home-made pad. The predominant symptoms experienced during the period are pelvic pain, malaise and 
low back pain. Other symptoms are loss of appetite, flatulence, heavy bleeding and frequency of micturition with 
personal, familial and social life being adversely affected and they remain absent from the school during the 
period in each cycle. Half of the girls consult with physicians for pain relief and take analgesics. 

Key words: Perception, Practice, Menstrual Health/Hygiene Adolescent Girls, Barisal District etc.
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INTRODUCTION:

Puberty is the period of human development, 
when secondary sexual characteristics appear, 
sexual maturation occurs, and reproductive 
capacity is attained. Ovulation and menstruation 
begin in girls during this period.1 Menstruation is a 
natural physiological process and usually passes 
without any significant problems provided 
appropriate care is taken (based on scientifically 
sound knowledge) during the period. However, 
menstruation is linked with religious and cultural 
beliefs, influenced by superstitions and dogmas, 
that can affect the perceptions of young girls as 
well as the ways in which the adults in the 
communities around them respond to their needs. 
That’s why menstruation-associated complaints 
are frequently reported by the adolescents. Pain 
accompanying the menstrual period is the most 
frequently reported complaint.2-8 Irregular 
menstrual cycles are also reported frequently 
during the first years after menarche, possibly due 
to immaturation of the hypothalamic-pituitary- 
gonadal axis in the young adolescent.2,4 Physical, 
psychological, and emotional symptoms are also 
observed before and during menstruation in 
almost all adolescents.4,9-11 Mainly pain and also 
other symptoms occurring during menstruation 
affect daily life activities, can decrease school 
performance, and also increase the rate of school 
absenteeism.2-4,6-8,12 Girls in many developing 
countries enter puberty with knowledge gaps and 
misconceptions about menstruation, unprepared 
to cope with it and unsure of when and where to 
seek help. This is because the adults around 
them, particularly parents, peers and teachers, 
are themselves ill-informed and uncomfortable 
discussing sexuality, reproduction & menstruation 
(which frequently comes laden with dirty, 
polluting and shameful connotations).13

Therefore, the present survey aims to map the 
knowledge, attitudes, beliefs and practices 
surrounding menarche, menstrual hygiene, and 
menstrual health, pattern and disorders among 
adolescent girls in rural settings which might have 
future policy implications and programming. To do 
this, the proposed study intends to 1) determine 

the perception of rural adolescent girls of our 
country about menstruation, 2) investigate their 
sources of information regarding menstruation,  
3) determine the pattern of menstrual cycle in 
terms of duration, length of period, amount of 
flow and common menstrual disorders faced by 
them, 4) explore how the adults around them 
respond to their information needs about 
menstruation, 5) assess the negative health and 
social effects that the rural adolescent girls in our 
country experience from menstrual affair and
6) assess how the adolescents respond when they 
experience these negative effects and practices 
adopted by them as a result.

METHODS:

This cross-sectional descriptive study was 
conducted as part of Field-site Survey of the 
Department of Social Science & Public Health 
(SSPH), Bangladesh Open University (BOU), 
Gajipur, Dhaka. Data for the study were collected 
from Barisal District (from both Barisal 
Metropolitan City and from rural area of the 
District) over a period of three months from July 
2020 to September 2020. A total of 205 
school-going adolescent girls who have had their 
first menstruation at least 6 months before the 
day of interview were included in the study as 
respondents. Before commencing data collection 
for the study, the issue of menstruation and its 
different aspects was discussed with the students 
and consent was taken from their parents or legal 
guardians. The interview was done by the female 
Health Assistants (field staff of Upalzila Health 
Complex in the Government setting) alone so that 
the interviewees (respondents) do not feel 
embarrassed and answer freely to such private 
matters as menstruation. Data were collected 
using a semi-structured questionnaire containing 
the variables of interest. Collected data were 
processed and analyzed using SPSS (Statistical 
Package for Social Sciences), version 25.0.      

RESULT:

Over two-thirds (69.8%) of the respondents were 
14 – 16 years old with mean age of the girls being 
15.2 ± 1.6 years. Majority of the respondents was 
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unmarried (95.1%), urban resident (86.8%) and 
two-thirds (66.8%) were students of Public- 
School. In terms of socioeconomic status, almost 
half (49.3%) was middle class, 29.8% lower 
middle class, 10.7% upper middle class and 8.3% 
were poor. Very few (2%) belonged rich class 
(Table I). Table II depicts the pattern of 
menstruation experienced by the respondents. 
Most (87.8%) of the respondents started 
menstruating (menarche) at 11-14 years and 
about 10% at 15-17 years with mean age at 
menarche being 12.9 ± 1.3 years. Over two-thirds 
(68.8%) of the respondents reported their length 
of menstrual cycle to vary from 26-30 days with 
mean length of cycle being 29.6 ± 2.9 days. About 
65% of the respondents’ period varied from 3-5 
days with mean duration of period being 4.7 ± 1.6 
days. A substantial proportion (83.4%) of 
respondents had regular menstruation.

Table III illustrates the menstruation-related 
symptoms/complaints of the adolescent girls and 
measures taken thereby. The predominant 
complaint was fatigue or tiredness (73.2%) 
followed by pelvic pain (62%) (with 56.1% being 
mild in nature), malaise (60%) and low back pain 
(38.5%). Over half (50.4%) of the respondents 
who suffered from pelvic pain consulted with 
physicians for pain relief, 11.8% with drug-sellers, 
3.9% with herbal healer & 1.6% with homeopath. 
Approximately 57% respondents suffering from 
pelvic pain took analgesics to get rid of the pain. 
Other symptoms or complaints relating to 
menstruation were altered appetite (55.6%), 
abdominal bloating (39%), heavy bleeding 
(45.4%) and urgency of urination (31.7%). 

The impact of menstruation on life-style of the 
respondents was highlighted in table IV. About 
46% of them informed that their daily activities 
including house-hold chores were adversely 
affected, social relationships disrupted (32.7%), 
family relationship hampered (25.4%), sports/ 
exercise activities stopped or reduced (58%). 
Nearly half (47.8%) of them had to remain absent 
from school with average school absenteeism of 
3-4 days each month was reported by 53.1% of 
the respondents, 1-2 days by 43.9% and 5-7 days 

by 3.1% respondents. Majority (94.6%) of the 
respondents perceived that ‘period of adolescent 
girls’ should occur every month and that their 
period should not make them anxious (81.5%). 
About 83% of the respondents opined that a 
period of 3-5 days duration be considered normal 
and 38.5% told that they should disappear from 
all sorts of social activities during their period. 
Almost 98% expressed the view that hygienic 
measures should be adopted during the period 
and 93.7% took some sanitary measures while 
they were on period. Of the measures taken, 
sanitary napkin was mainly used (55.7%) 
followed by home-made pad (29.2%) and rags 
(15.1%). Majority (87.3%) talked about their 
periods to a family member and about 64% to 
friends. Over one-third (37.6%) sought suggestion 
regarding menstrual affairs from their mothers, 
27.8% from their sisters, 26.8% from friends and 
relations only 7.8% from doctors (Table V).    

PercentageFrequencyDemographic characteristics

Table I. Distribution of demographic characteristics of 
adolescent girls (n=205)

Age* (years)  

11-13 30 14.6

14-16 143 69.8

17-19 32 15.6

Marital Status  

Married 10 4.9

Unmarried 195 95.1

School  

Private 68 33.2

Public 137 66.8

Residence  

Urban 178 86.8

Rural 27 13.2

Socioeconomic status  

Poor 17 8.3

Lower middle class 61 29.8

Middle class 101 49.3

Upper middle class 22 10.7

Rich 4 2.0

*Mean age = (15.2 ± 1.6); range : 11-19 years.
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DISCUSSION:

Although girls attain puberty and enter into 
reproductive life through menstruation cycle, 
menstruation and menstrual practices still face 
many social, cultural, and religious restrictions 
which are a big barrier in the path of menstrual 

PercentageFrequencyMenstrual pro�le

Table II. Distribution of menstruation pattern of adolescent
girls (n=205)

Age at menarche (years)  

9-10 5 2.4

11-14 180 87.8

15-17 20 9.8

Average length of cycle (days)  

21-25 23 11.2

26-30 141 68.8

31-35 33 16.1

36-40 8 3.9

Menstrual �ow  

Scanty 26 12.7

Average 158 77.1

Profuse 21 10.2

Duration of the period (days)  

1 – 2  19 9.3

3 – 5  133 64.9

6 – 8  53 25.9

Menstrual regularity  

Irregular 34 16.6

Regular 171 83.4

*Mean age at menarche = 12.9 ± 1.3 years; mean length of 
cycle = 29.6 ± 2.9 days; mean duration of period = 4.7 ± 1.6 days.

PercentageFrequencyMenstruation-related symptoms

Table III. Menstruation-related symptoms/complaints on 
life activities of adolescent girls

Low back pain (n = 205) 79 38.5

Fatigue or tiredness (n = 205) 150 73.2

Malaise (n = 205) 123 60.0

Pelvic Pain (n=205) 127 62.0

   Mild 115 56.1

   Moderate 8 3.9

   Stabbing 4 2.0

Consulted for pain relief (n=127)  

No 41 32.3

Physician 64 50.4

Drug seller 15 11.8

Herbal healer 5 3.9

Homeopath 2 1.6

Take analgesics (n = 127) 72 56.7

Altered appetite (n = 205) 114 55.6

Abdominal bloating (n = 205) 80 39.0

Frequent urge to urinate (n = 205) 65 31.7

Heavy bleeding (n = 205) 93 45.4

PercentageFrequencyMenstruation in�uence
on life activities

Table IV. In�uence of menstrual on life-style of adolescent 
girls 

Daily activities adversely a�ected 94 45.9

Social/friendship activities disrupted/reduced 67 32.7

Family relationship hampered 52 25.4

Sports & exercise activities stopped/reduced 119 58.0

Absent from the school 98 47.8

Average duration of absence (n = 98)  

1-2 days 43 43.9

3-4 days 52 53.1

5-7 days 3 3.1

PercentageFrequencyPerception about di�erent 
aspects of menstruation

Table V. Assessment of perceptions of the girls about di�erent 
aspects of menstruation 

Should your period occur every month 194 94.6

Should your period make you anxious

   Yes 38  18.5

   No 167  81.5 

Should a period of 3-5 days be 

considered normal (Yes) 170 82.9

Talk to a family member about your periods 179 87.3

Should you disappear from all usual social

activities during the period (Yes) 79 38.5

Should you take hygienic measures 

during the period (Yes) 200 97.6

Took sanitary measures  192 93.7

What measures taken (n = 192)  

    Rags 29 15.1

    Home-made pad 56 29.2

    Sanitary napkin 107 55.7

Talked to friends about period 131 63.9

From whom took suggestion regarding menstruation  

     Mother 77 37.6

     Sister 57 27.8

     Friends and relations 55 26.8

     Doctors 16 7.8
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hygiene management. In many parts of the 
country especially in rural areas girls are not 
prepared and aware about menstruation so they 
face many difficulties and challenges at home, 
schools, and work places. In the present study, 
majority of the respondents experienced 
menarche at 11-14 years with mean age at 
menarche being 13 years, which is consistent with 
the findings of several recent Indian studies.14-20 
Majority of the respondents was of the opinion 
that hygienic measures should be taken during 
the period and most of them practiced taking 
sanitary napkin or home-made pad. Choudhary 
and Gupta14 in their study reported that over half 
of the girls from urban and nearly one-third from 
the rural area use sanitary napkins while they 
menstruate. Similar kind of observations have 
been made by many other studies.15,16,21-23 
Contrasting findings have also been reported by 
many studies.17,19,24 The predominant symptoms 
experienced by the adolescent girls were fatigue 
or tiredness followed by pelvic pain, malaise and 
low back pain. Half of the respondents who 
suffered from pelvic pain consulted with 
physicians for pain relief and took analgesics and 
the rest received medications (usually an 
analgesic) from drug-sellers, herbal healers and 
homeopath. Other symptoms or complaints 
relating to menstruation were altered appetite, 
abdominal bloating, heavy bleeding and urgency 
of urination. Similar kind of observations have 
been made by other studies.20,25 where most 
common health problem during menstruation was 
pain in abdomen followed by irritation, heavy 
bleeding, and backache.17-20

In the present study nearly two-thirds (64%) of 
the respondents discussed the issue with their 
friends. But most them took suggestions about 
menstrual affairs from their mothers and sisters 
followed by friends and relations. Very few 
discussed the issue with doctors. Several studies 
demonstrated that mmajority of the girls had ever 
faced any kind of health problem during 
menstruation, and most of them discussed the 
issue with their mother.14,15,16,18, 21,24,26 As impact of 
menstruation on life-style of the respondents was 
investigated, nearly half of the respondents 

informed that their daily activities including 
house-hold chores were adversely altered, social 
relationships disrupted, family relationship 
hampered, sports/exercise activities stopped or 
reduced and nearly half of them had to remain 
absent from school with an average school 
absence of 3-4 days in each cycle was reported by 
more than half of the respondents. A number of 
small-scale, mostly qualitative studies have found 
that many school-aged a girls do not attend school 
during menstruation27-30 due to shame, fear of 
having visible stains on their clothing, absence of 
a private place to manage menstruation in 
school27,2-,31,32 or dysmenorrhoea33,34 In an Ethiopian 
study, about 90% of girls stated that their 
academic performance or class rank declined after 
menarche.29 However, little attempt has been 
made to quantify the complex ways by which 
menstruation affects girls at school.35 The present 
study noted school absence reported by students 
which could have implication in menstrual health 
management (MHM).

A nationally representative, cross-sectional survey 
was conducted in Bangladeshi schools from March 
to June 2013 among 700 girls of 11 to 17  years 
old who reached menarche. Over 40% of them 
reported missing school with an average of 2.8 
missed days per menstrual cycle. Students who 
felt uncomfortable at school during menstruation 
and who believed menstrual problems to interfere 
with school performance were more likely to miss 
school during menstruation than those who did 
not. School absence during menstruation was less 
common among girls attending schools with 
unlocked toilet for girls while school absence was 
more common among girls who were forbidden 
from any activities during menstruation.36 
However, not all studies have found a convincing 
relationship between menstruation and 
absenteeism. Oster and Thornton37 collected daily 
data on school attendance and menstrual 
calendars, and found that menstruation had only 
limited impact on school attendance. Enabling 
girls to manage menstruation at school by 
providing knowledge and management methods 
prior to menarche, privacy and a positive social 
environment around menstrual issues may benefit 
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the students by reducing school absence. 
Summarizing the findings of the present study 
and studies compared and contrasted so far, the 
following conclusions can be made.

CONCLUSION:

Majority of the adolescent girls start menstruation 
at 11-14 years with mean age at menarche being 
13 years. Adolescent girls usually adopt hygienic 
measures during the period by using sanitary 
napkin or clean home-made pad. The predominant 
symptoms experienced during the period are 
fatigue or tiredness followed by pelvic pain, 
malaise and low back pain. Half of the girls consult 
with physicians for pain relief and take analgesics 
and the rest consult with drug-sellers, herbal 
healers and homeopath. Other less common 
symptoms are altered appetite, abdominal 
bloating, heavy bleeding and frequency to 
micturate. About half of the girls’ personal, 
familial and sociocultural life are adversely 
affected due to menstruation and they remain 
absent from the school during the period in each 
cycle.
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Updates from Important Trials in Cardiology of 2021 (January – June)
F. Aaysha Cader, 1 Saidur Rahman Khan 2

TRIALS IN INTERVENTIONAL CARDIOLOGY 
AND ANTIPLATELET THERAPIES

The European bifurcation club Left Main 
Coronary Stent study: a randomized comparison 
of stepwise provisional vs. systematic dual 
stenting strategies (EBCMAIN)

Hildick-Smith, et al., published in European 
Heart Journal (2021) 00, 1–11 

Presented at Euro PCR 2021

Background: 

The debate over the optimum stenting strategy 
for true left main (LM) bifurcation lesions remains. 
While the European Bifurcation Club (EBC) 
consensus is that the majority of true bifurcation 
anatomies can be approached using a stepwise 
provisional technique,1 European Society of 
Cardiology (ESC) myocardial revascularisation 
guidelines mention a Class IIb (Level of Evidence 
B) recommendation for the Double-kissing (DK) 
crush technique in preference over provisional 
T-stenting in true left main bifurcations.2 This was 
based on the landmark DK Crush V trial,3 which 

was the only randomised trial of LM bifurcations 
prior to EBC MAIN4 that showed better outcomes 
with an upfront two-stent strategy by DK crush 
technique over a provisional stenting strategy.3 
The EBC MAIN trial, designed and run by the EBC 
in 11 European countries, investigated clinical 
outcomes in patients with true distal LM 
bifurcation lesions randomised to receive either a 
stepwise layered provisional stenting strategy, or 
a systematic dual stenting strategy.4 This was an 
investigator-led prospective randomized 
multicentre trial, which recruited. 

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 467 patients with true left main 
bifurcation lesions (Medina 1,1,1 or 0,1,1, with > 
50% narrowing of both the main branch and side 
branch and in which both vessel reference 
diameters were ≥ 2.75mm) were randomised 1:1 
to a stepwise layered provisional strategy 
(n=230) or a systematic two-stent strategy 
(n=237). The primary endpoint was a composite 
of death, myocardial infarction (MI), and target 

Critical appraisal of scientific publications is an important skill that must be acquired by the contemporary 
cardiologists. The preliminary step to a good critical appraisal is a sound understanding of the important aspects 
of a trial. In this issue of the Ibrahim Cardiac Medical Journal’s “Journal Scan”, we are first providing a brief 
summary of late-breaking randomised controlled trials published and presented at American College of 
Cardiology (ACC) Scientific Sessions 2021, and EuroPCR 2021, both of which were held virtually. We look at the 
important points to be derived from both potentially practice-changing trials, as well as key neutral trials of 
relevance in the above-mentioned meetings. In keeping with a critical appraisal format, each trial is introduced 
with its background and aims, PICO (Population, Intervention, Comparator, Outcomes) Criteria, main results and 
concluding remarks.
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lesion revascularization (TLR) at 12 months. 
Secondary endpoints were death, MI, TLR and 
stent thrombosis. 

Main results: 

No significant differences were observed in the 
primary endpoint between the two groups. The 
composite of death, MI and TLR at one year was 
14.7% vs 17.7% in the provisional and dual stent 
groups respectively (hazard ratio [HR] 0.8, 95% 
confidence interval [CI] 0.5 – 1.3, p=0.34), with 
numerically fewer major adverse cardiac events 
(MACE) occurring with a stepwise layered 
provisional approach. There was a 22% 
cross-over to a two-stent strategy from 
provisional approach. The use of intravascular 
ultrasound (IVUS) was not mandated by protocol, 
and used in only 36% of provisional stenting cases 
and 31% of systematic dual stent strategy cases 
(p = 0.3).

In EBC MAIN, the two-stent strategy of choice was 
left to operator discretion: the upfront two-stent 
strategy adopted the greatest frequency was 
Culotte (53%), followed by T or TAP (33%), and 
only a small minority undergoing DK Crush (5%). 
Among the 22% who were randomised to 
provisional and who required a bail-out 2nd stent, 
the use of Culotte and TAP was observed in equal 
proportions (11% each). 

Conclusions: 

This trial found no significant differences in MACE 
between a stepwise provisional approach and a 
planned dual stenting strategy in true LM 
bifurcation lesions requiring stenting. These 
results need to be interpreted taking into 
consideration nuances such as lesion 
complexities, especially in comparison with the 
lesion subsets of the DK Crush V trial. 

Comparative Effectiveness of Aspirin Dosing in 
Cardiovascular Disease: ADAPTABLE trial 
(Aspirin Dosing: A Patient-Centric Trial 
Assessing Benefits & Long-Term Effectiveness)

Jones SW, et al. Published in N Engl J Med. 

2021;384(21):1981-1990

Presented at ACC Scientific Sessions 2021

Background: 

Novel P2Y12 inhibitor antiplatelet therapies and the 
focus on the mortality and morbidity caused by 
bleeding among patients defined as high bleeding 
risk (HBR) has raised the important issue of 
striking an appropriate balance between ischemic 
and bleeding risk when prescribing antiplatelet 
drugs. There remains some controversy on the 
appropriate dosing of the aspirin in lowering the 
risk of death, MI and stroke and minimise bleeding 
in patients with established atherosclerotic 
cardiovascular disease (ASCVD).

The ADAPTABLE trial5 is a multicentre, 
randomized, open-label trial that sought to 
evaluate the efficacy of two separate doses of 
aspirin (325 mg vs 81 mg) in patients with ASCVD 
with a unique pragmatic design. The trial 
employed methods and quality-by-design guiding 
principles, and was the first clinical trial to use 
PCORnet, the National Patient-Centred Clinical 
Research Network, a “network of networks” to 
conduct comparative-effectiveness research. 

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 15,076 patients with established ASCVD 
were enrolled following identification by means of 
electronic health record data; 96% of them were 
already on aspirin. Patients were randomised 1:1 
through the patient portal to take either aspirin 81 
mg (n = 7,540) or aspirin 325 mg, the active 
comparator (n = 7,536), which was purchased 
over the counter. The primary efficacy endpoint 
was the time to a first occurrence of any event in 
the composite of all-cause death, hospitalization 
for MI or stroke. The primary safety outcome was 
hospitalization for major bleeding with an 
associated blood-product transfusion. They were 
followed up for a median duration of 26.2 months.

Main results: The primary efficacy endpoint was 
met in 7.28% of patients in the aspirin 81 mg arm 
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as compared with 7.51% of the aspirin 325 mg 
arm (HR, 1.02; 95% CI, 0.91 to 1.14; p = 0.75). 
The primary safety outcome, hospitalisation for 
major bleeding was also non-significant between 
both groups, occurring in 0.63% and 0.60% in the 
aspirin 81mg and 325 mg arms respectively (HR, 
1.18; 95% CI, 0.79 to 1.7; p=0.41). Importantly, 
patients assigned to 325 mg had a much higher 
incidence of dose switching than those assigned to 
81 mg (41.6% vs. 7.1%) and fewer median days 
of exposure to the assigned dose.

Conclusions: 

A strategy of 81 mg of daily aspirin had similar 
effectiveness as that of 325 mg in patients with 
established ASCVD, as evidenced by the absence 
of significant differences in cardiovascular events 
or major bleeding, and substantial dose switching 
to 81mg of daily aspirin from the 325 mg arm. 
Better long-term adherence was observed with 
the 81-mg dosing strategy.

TALOS-AMI: TicAgrelor Versus CLOpidogrel 
in Stabilized Patients with Acute Myocardial 
Infarction

Park MW, et al. Protocol published in 
EuroIntervention. 2021;16(14):1170-1176

Presented at ACC Scientific Sessions 2021

Background:

De-escalation of dual antiplatelet therapy (DAPT) 
entails switching from the more potent P2Y12 
inhibitor Ticagrelor to the lesser potent 
Clopidogrel. There is limited data on preferred 
de-escalation strategies in patients with acute 
myocardial infarction (AMI) undergoing 
Percutaneous coronary intervention (PCI). More 
potent DAPT is prescribed during the first 30 days 
post-MI as the risk of ischaemic complications is 
highest during this period. On the contrary, most 
bleeding events occur predominantly during the 
maintenance phase of treatment, thus justifying a 
de-escalation of antiplatelet therapies, particularly 

P2Y12 inhibitors. The TALOS-AMI study, a 
multicentre, randomised, open-label study 
originating from South Korea aimed to study the 
efficacy and safety of switching from ticagrelor to 
clopidogrel in post-AMI patients who underwent 
PCI, and who experienced no adverse clinical 
events during one month post PCI.6  

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The study enrolled 2,697 AMI patients who 
underwent index PCI with a newer-generation 
drug-eluting stents (DES) following an AMI and 
who did not experience adverse clinical events 
during the first month after the index PCI. They 
were randomised 1:1 to the de-escalation arm 
(i.e., aspirin 100 mg plus clopidogrel 75 mg daily; 
n = 1,349), or the active control arm (i.e., aspirin 
100 mg plus ticagrelor 90 mg twice daily; 
n=1,348). The de-escalation was not guided by 
platelet function tests. The primary outcome was 
a composite of cardiovascular death, MI, stroke, 
and Bleeding Academic Research Consortium 
(BARC) bleeding type 2, 3 or 5 from 1 to 12 
months after the index PCI.

Main results: 

The composite primary endpoint was observed in 
4.6% of the de-escalation arm (i.e., aspirin and 
clopidogrel) and 8.2% of the active control arm 
(i.e., aspirin and ticagrelor), (p for noninferiority 
<0.001, p for superiority < 0.001). There were no 
significant differences in the secondary outcome 
of composite cardiovascular death, MI, stroke 
between the de-escalation and active control arms 
(2.1% vs 3.1% respectively, p = 0.148). Notably, 
BARC 2,3, or 5 bleeding was significantly lower in 
the de-escalation arm (3.0% vs 5.6%, p = 0.001).

Conclusion: 

In acute MI patients who have remained 
event-free for one-month post-index PCI, a DAPT 
regimen comprising of a uniform un-guided 
de-escalation strategy from aspirin plus ticagrelor 
to aspirin plus clopidogrel is superior to in terms of 
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net clinical benefit, with significantly lower 
bleeding and no increase in ischaemic events. 
Given the well-recognized “East Asian paradox” of 
antiplatelet therapy, these findings probably need 
to be interpreted in this context, and their 
applicability to other ethnicities across the globe 
remain to be seen. Notwithstanding, these data 
are encouraging for low-income countries where 
most patients are unable to afford novel P2Y12 
inhibitors such as ticagrelor in the long-term. 

Aspirin versus clopidogrel for chronic 
maintenance monotherapy after percutaneous 
coronary intervention (HOST-EXAM): an 
investigator-initiated, prospective, randomised, 
open-label, multicentre trial

Koo BK, et al. Published in Lancet 2021 
;397(10293):2487-2496.

Presented at ACC Scientific Sessions 2021

Background: 

The HOST-EXAM trial was an investigator- 
initiated, prospective, randomised, open-label, 
multicentre trial in South Korea, which aimed to 
compare the efficacy and safety of aspirin versus 
clopidogrel, among patients who have undergone 
coronary stenting and are in the chronic 
maintenance phase.7 The optimal antiplatelet 
monotherapy of choice in this subset of chronic 
patients post-PCI is not known.

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The population included 5,438 patients who 
maintained DAPT without any clinical events (i.e., 
ischaemic and major bleeding complications) for a 
6-18 months period after PCI with DES. They were 
randomly assigned (1:1) to receive antiplatelet 
monotherapy of either once-daily clopidogrel 75 
mg (n=2710) or once-daily aspirin 100 mg 
(n=2728) for 2 years. The primary endpoint was a 
composite of all-cause death, non-fatal MI, 
stroke, readmission due to acute coronary 
syndrome, and BARC bleeding type 3 or greater.

Main results: 

During 24-month follow-up, the primary outcome 
occurred in significantly fewer patients in the 
clopidogrel arm (5.7%), as compared with the 
aspirin arm (7.7%) [HR, 0.73; 95% CI 0.59-0.90; 
p=0.0035], with no significant interactions 
observed between the treatment effect and 
subgroups. Indications for PCI included stable 
angina (25.5%), unstable angina (35.5%), 
non-ST segment elevation myocardial infarction 
[NSTEMI] (19.4%) and ST-segment elevation 
myocardial infarction [STEMI] (17.2%). 
Clopidogrel monotherapy also fared significantly 
better in terms of secondary outcomes including 
thrombotic composite outcome (3.7% vs. 5.5% 
for clopidogrel vs. aspirin respectively, p = 0.003) 
and any bleeding (2.3% vs. 3.3% for clopidogrel 
vs. aspirin respectively, p = 0.003).

Conclusions:

In post-PCI patients stented with DES, who 
remained event-free from ischaemic and bleeding 
events on DAPT for 6-18 months, a clopidogrel 
monotherapy strategy was superior to an aspirin 
monotherapy strategy in terms of net clinical 
benefit of a composite of ischaemic and bleeding 
outcomes. Longer-term follow-up of these 
patients are likely to yield more definitive results 
of prolonged single antiplatelet therapy. Even 
here, the extent of the applicability of these 
findings globally might be limited by the “East 
Asian paradox” of antiplatelet therapy.

Multivessel PCI Guided by FFR or 
Angiography for Myocardial Infarction Flow 
Evaluation to Guide Revascularization in 
Multivessel ST-Elevation Myocardial Infarction 
(FLOWER-MI) trial

Puymirat E, et al. Published in N Engl J Med. 
2021 Jul 22;385(4):297-308. Presented at 
ACC Scientific Sessions 2021

Background: 

Multiple trials have demonstrated that complete 
revascularization (CR), involving PCI of both 
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culprit and non-culprit lesions, is associated with 
better clinical outcomes that treatment of the 
culprit lesion alone among patients with STEMI 
and multivessel disease (MVD), irrespective of 
whether this was carried out during index 
procedure, index admission or subsequent 
admission, no later than 45 days.8-13 STEMI 
patients often have MVD. Whether CR that is 
guided by physiology, i.e. fractional flow reserve 
(FFR) is superior to an angiography-guided 
approach remains uncertain. The Flow Evaluation 
to Guide Revascularization in Multivessel 
ST-Elevation Myocardial Infarction (FLOWER-MI) 
trial, a prospective, multicenter, randomized, 
open-label study was designed to answer this.14

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

A total of 1,171 patients with STEMI and MVD 
(defined as at least one non-culprit lesion of 
>50% stenosis judged amenable to PCI) who had 
undergone successful primary PCI of the 
infarct-related artery were randomised 1:1 to 
receive complete revascularization guided by 
either FFR (the intervention arm, n = 590) or 
angiography (control arm, n = 581). The primary 
outcome was a composite of all-cause death, 
nonfatal MI, or unplanned hospitalization leading 
to urgent revascularization at 1 year. Non-culprit 
lesions were revascularized as staged PCI 
procedures in the vast majority of patients (97%).

Main Results: 

PCI of non-culprit lesions was performed in 66% 
of the patients with the FFR-guided strategy and 
in 97% with the angiography-guided strategy. No 
significant differences were observed in the 
primary outcome between the FFR-guided arm 
versus the angiography-guided arm (5.5 vs. 4.2% 
respectively, HR, 1.32; 95% CI, 0.78 to 2.23; p = 
0.31). There were no significant differences 
observed between the two arms in terms of 
individual components of the composite primary 
outcome as well: death (1.5% vs 1.7%), non-fatal 
MI (3.1% vs 1.7 %) and unplanned hospitalization 

for urgent revascularization (2.6% vs 1.9%) for 
FFR-guided versus angiography-guided groups 
respectively. Cost-effectiveness and cost-utility 
favoured non-culprit vessel revascularization via 
an angiography-guided approach, as compared 
with FFR-guidance (€ 8,322 vs € 8,832 
respectively; P < 0.01), a matter of pertinence to 
low-income countries.

Conclusions:

The FLOWER MI trial showed no benefit to an 
FFR-guided strategy over an angiography-guided 
strategy in case of complete revascularization in 
STEMI patients with MVD, with respect to the 
composite ischaemic outcome of death, MI, or 
urgent revascularization at 1 year. However, the 
wide confidence intervals for the estimate of effect 
do not allow for a conclusive interpretation of the 
data. 

Anti-Thrombotic Strategy to Lower All 
cardiovascular and Neurologic Ischemic and 
Hemorrhagic Events after Trans-Aortic Valve 
Implantation for Aortic Stenosis-ATLANTIS 
trial

Presented by Jean-Philippe Collet and Gilles 
Montalescot at ACC Scientific Sessions 2021 

Background: 

The ATLANTIS trial is a randomized, open-label 
trial designed to assess the efficacy and safety of 
apixaban 5 mg BID compared with standard of 
care (comprising of either antiplatelet therapy 
(APT) or vitamin K antagonist (VKA) where oral 
anticoagulation is indicated), among patients 
undergoing Trans-Aortic Valve Implantation 
(TAVI).15 Thrombotic events (Especially the 
formation of thrombus on the implanted 
bioprosthesis) and bleeding events post-TAVI are 
frequent and negatively affect short-term 
survival.  The GALILEO trial demonstrated more 
harm than benefit with low-dose rivaroxaban 
compared with APT. As such, there is no current 
evidence that a newer oral anticoagulant (NOAC) 
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could replace antiplatelet therapy or a Vitamin K 
antagonist (VKA) following TAVI. 

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 1,500 eligible patients who underwent 
successful TAVI (either a native or valve-in-valve 
procedure) were stratified according to having an 
indication for OAC or not. Stratum 1 (n = 451) 
comprised of patients with an indication for oral 
anticoagulation (OAC), and they were randomly 
assigned to either apixaban 5 mg BID or standard 
of care (SOC), the VKA (21%). Stratum 2 
consisted of patients without an indication for OAC 
(n = 1,049); these patients were randomised to 
apixaban 5 mg BID vs. SOC, where SOC was 
either single antiplatelet therapy [SAPT] (14.9%) 
or DAPT (56.9%). Overall, 749 patients were 
randomised to Apixaban and 751 to relevant SOC. 
The primary end-point was a composite of death, 
MI, stroke, systemic emboli, intracardiac or 
bioprosthesis thrombus, episode of deep vein 
thrombosis or pulmonary embolism, or major 
bleedings over one year follow-up.

Main results:

The composite primary endpoint was observed in 
18.4% of the apixaban group, and 20.1% of the 
SOC group (HR 0.92; 95% CI 0.73–1.16, p for 
interaction = 0.57). There were no significant 
differences in the primary outcome for apixaban 
vs SOC in stratum 1 (apixaban vs VKA: 21.9% vs 
21.9%) or stratum 2 (apixaban vs APT: 16.9% vs 
19.3%). Bioprosthetic valve thrombosis was 
significantly higher in the standard of care group 
(4.7% vs 1.1% for apixaban vs. SOC respectively, 
p < 0.05); this was primarily driven by stratum 2, 
i.e., the antiplatelet stratum of SOC (apixaban vs. 
APT: 1.1% vs. 6.1%; p < 0.05). 

Post-hoc sensitivity analysis of the composite 
primary endpoint after exclusion of bioprosthetic 
valve thrombosis found greater rates of the 
composite of time to death, stroke, MI, systemic 
emboli, DVT/PE and major bleedings in the 
apixaban group (17.8 % vs 16.1 % for apixaban 

vs SOC, HR 1.12; 95% CI 0.88–1.44). No 
between-group differences were seen for the 
primary safety endpoint of life-threatening 
(including fatal) or disabling or major bleeding 
(BARC4, 3a,b and 3c), as defined by Valve 
Academic Research Consortium-2 (8.5% vs 8.5%; 
HR 1.02, 95% CI 0.72–1.44). Looking specifically at 
the patients with no indication for oral 
anticoagulation, a higher rate of non-cardiovascular 
death was observed in the apixaban-treated 
patients (2.66% vs 0.96%; HR 2.99; 95% CI 
1.07-8.35). 

Conclusions: 

There is no benefit of apixaban over the standard 
of care (VKA if an indication for OAC; APT if no 
indication for OAC) in post-TAVI patients, in terms 
of net clinical benefit. Safety endpoints were also 
similar. Albeit not statistically significant, 
subclinical valve thrombosis is decreased with 
apixaban driven mainly by the stratum with no 
indication for OAC. 

Trials in arrhythmia and cardiac surgery

Left Atrial Appendage Occlusion during 
Cardiac Surgery to Prevent Stroke Whitlock 
RP, et al. Published in N Engl J Med. 
2021;384(22):2081-2091

Presented at ACC Scientific Sessions 2021

Background:

This multicenter, randomized double-blind trial 
recruited patients with atrial fibrillation 
undergoing cardiac surgery, based on the 
hypothesis that the concomitant surgical occlusion 
of the left atrial appendage (LAA) as an adjunctive 
procedure during other cardiac surgery would 
prevent ischaemic stroke in patients with atrial 
fibrillation receiving routine standard of care, 
including anticoagulation.16

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The patient population were those with atrial 
fibrillation and a CHA2DS2-VASc score of at least 
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2, and were scheduled to undergo cardiac surgery 
for another indication. They were randomised 1:1 
to either receive the LAA occlusion procedure 
(intervention arm) or not during surgery; all 
participants also received usual care, including 
oral anticoagulation. The primary endpoint was 
the occurrence of ischemic stroke (including 
transient ischemic attack) or systemic embolism. 
The primary safety outcome was hospitalization 
for heart failure.

Main results:

A total of 4811 patients in 105 centres in 27 
countries were recruited. The primary analysis 
population included 2379 participants in the 
occlusion group and 2391 in the no-occlusion 
group, with a mean follow-up of 3.8 years. Their 
mean age was 71 years, with a mean 
CHA2DS2-VASc score of 4.2. On January 28, 
2021, following the second interim analysis of 
efficacy, the data and safety monitoring board 
recommended that the trial be stopped and the 
results reported. The primary outcome of stroke 
or systemic embolism occurred in 114 participants 
(4.8%) in the occlusion group and in 168(7.0%) in 
the no-occlusion group (HR 0.67; 95% CI 0.53 to 
0.85; p=0.001), an effect that was consistent 
across sub-groups. After 30 days, a 
primary-outcome event occurred in 61 
participants (2.7%) in the occlusion group and in 
103 (4.6%) in the no-occlusion group (hazard 
ratio, 0.58; 95% CI, 0.42 to 0.80). Furthermore, 
a larger difference was noted between groups 
after 30 days of surgery, as compared with during 
the first 30 days post-surgery. At 3 years, 76.8% 
of the participants continued to receive oral 
anticoagulation. No significant differences were 
seen for perioperative bleeding, heart failure, or 
death. 

Conclusions: 

LAA occlusion at the time of other cardiac surgery 
significantly reduces the incidence of stroke and 
systemic embolism among patients with atrial 
fibrillation, most of whom continued to receive 

anticoagulation. However, as this trial did not 
compare LAA occlusion head-to-head with 
anticoagulation, the procedure is not a 
replacement for anticoagulation in stroke 
prevention of atrial fibrillation patients. 

Trials in heart failure

Prospective ARNI vs. ACE inhibitor trial to 
DetermIne Superiority in reducing heart 
failure Events after Myocardial Infarction 
(PARADISE-MI)

Presented by Pfeffer MA at ACC Scientific 
Sessions 2021

Protocol published in Eur J Heart Fail. 
2021;23(6):1040-1048

Background:

The angiotensin-receptor neprolysin inhibitor 
(ARBI) sacubitril/valsartan, has proven efficacy in 
chronic heart failure. The PARADISE-MI 
double-blind active-controlled trial aimed to 
compare the efficacy of ARNI against ramipril, in 
preventing the development of symptomatic heart 
failure and premature death in patients surviving 
an AMI.17

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

A total of 5,669 patients from 495 Sites in 41 
Countries were recruited. The population included 
patients within 0.5–7 days of presentation with an 
index AMI, with transient pulmonary congestion 
and/or left ventricular ejection fraction (LVEF) ≤
40%, with at least one additional factor 
augmenting risk of HF or death (age ≥70 years, 
estimated glomerular filtration rate <60 
mL/min/1.73 m2, diabetes, prior myocardial 
infarction, atrial fibrillation, LVEF <30%, Killip 
class ≥III, STEMI without reperfusion). They were 
assigned 1:1 to receive either the active 
intervention: sacubitril/valsartan (target dose 
97/103 mg BID) (n = 2,830) or active control: 
ramipril (target 5 mg BID) (n = 2,831). The 
primary endpoint of this event-driven trial was of 
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cardiovascular (CV) death, first heart failure (HF) 
hospitalization, or outpatient development of HF.

Main results: 

The mean age was 64±12 years, and 24% were 
women. The majority of patient’s index MI was a 
STEMI (76%), of whom 6% were thrombolysed, 
and 88% underwent acute percutaneous 
coronary. Mean left ventricular ejection fraction 
was 37±9% and 58% were in Killip class ≥II. 
There were no significant differences in the 
primary outcome for sacubitril/valsartan vs. 
ramipril (11.9% vs. 13.2% respectively, HR 0.90; 
95% CI, 0.78-1.04; p = 0.17).  No differences 
were observed between groups for individual 
components of the primary outcome as well. 

Conclusions: 

Compared to ramipril, Sacubitril/valsartan did not 
reduce CV death, heart failure hospitalization or 
outpatient heart failure requiring treatment in a 
contemporary enriched AMI population, compared 
with ramipril. 

Sacubitril/Valsartan in Patients with 
Advanced Heart Failure with Reduced 
Ejection Fraction (LIFE Trial)

Presented by Mann DL at ACC Scientific 
Sessions 2021 Protocol published in JACC 
Heart Fail. 2020 Oct;8(10):789-799.

Background:

The landmark PARADIGM HF trial demonstrated 
the efficacy of Sacubitril/Valsartan in improving 
morbidity and mortality in patients with chronic 
heart failure with reduced ejection fraction 
(HFrEF). However, < 1% of these patients had 
NYHA class IV, i.e., advanced HF. The LIFE trial 
was designed to assess the efficacy and safety of 
sacubitril/valsartan compared with valsartan in 
patients with advanced heart failure with HFrEF.18

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

The population included patients of NYHA class IV 

symptomatology in the previous 3 months 
receiving guideline directed medical therapy 
(GDMT) for HF for >3 months and/or intolerant to 
GDMT, with LVEF ≤ 35%, BNP levels ≥ 250 pg/mL 
or NT-proBNP ≥ 800 pg/mL and systolic BP >90 
mmHg with at least 1 additional objective finding 
of advanced HF. They were randomised 1:1 to 
either sacubitril/valsartan (starting dose 24/26 
mg or 49/51 mg BID, uptitrated to 97/103 mg BID 
if tolerated after 4 weeks) (intervention arm; n = 
167), or valsartan (starting dose 40 or 80 mg BID, 
uptitrated to 160 mg BID if tolerated) (control 
arm; n = 168). The primary endpoint was the area 
under the curve (AUC) for the proportional change 
in NT proBNP levels from baseline through 24 
weeks.

Main results:

The primary outcome, area under the curve (AUC) 
for the proportional change in the ratio of 
NT-proBNP to baseline, for sacubitril/valsartan vs. 
valsartan, was p = 0.45. There were no 
between-group differences for the clinical 
composite of days alive, out of hospital, or 
freedom from HF events. Of note, a COVID-19 
mitigation strategy was applied in this trial 
wherein a revised statistical analysis plan 
specified a decrease from 400 to 335 randomized 
patients, which nominally reduced the statistical 
power, which was not powered to see changes in 
clinical endpoints.

Conclusion: In this small trial which included 
patients that were sicker than the PARADIGM HF 
cohort (lower BP and LVEF, worse renal function, 
more atrial fibrillation and higher baseline 
NT-proBNP), sacubitril/valsartan did not reduce 
NT-proBNP or clinical outcomes among patients 
with advanced HFrEF and comorbidities.

Trials in hypertension

Ultrasound Renal Denervation for Hypertension 
Resistant to a Triple Medication Pill: The 
Randomized Sham Controlled RADIANCE 
HTN TRIO Trial



94

Ibrahim Card Med J 2021; 11 (1): 86-95  Ibrahim Cardiac Hospital & Research Institute

JO
U

R
N

A
L 

SC
A

N

Azizi M, et al; RADIANCE-HTN investigators.

Published in Lancet.;397(10293):2476-2486.

Presented by Ajay Kirtane at ACC Scientific 
Sessions 2021

Background: 

The RADIANCE HTN TRIO trial was a international, 
multicentre, single-blind, sham-controlled trial to 
investigate the efficacy and safety of endovascular 
renal denervation in reducing blood pressure in 
daytime ambulatory systolic blood pressure (BP) 
in patients with hypertension resistant to three or 
more antihypertensive medications.19

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

The population included 18–75-year-old patients 
with office BP of at least 140/90 mm Hg despite 
three or more antihypertensive medications 
including a diuretic. They were then all switched to 
a once daily, fixed-dose combination pill 
comprising of a calcium channel blocker, an 
angiotensin receptor blocker, and a thiazide 
diuretic for 4 weeks. Those with a baseline 
daytime ABP ≥135/85 mmHg were randomly 
assigned (1:1) to ultrasound renal denervation 
(intervention arm) or a sham procedure (control 
arm). The primary endpoint was the change in 
daytime ambulatory systolic BP at 2 months in the 
intention-to-treat population. Safety was also 
assessed in the intention-to-treat population. 

Main results:

A total of 989 participants were enrolled. Among 
those who met inclusion criteria, and 136 were 
randomly assigned to renal denervation (n=69) or 
a sham procedure (n=67). 

After 2 months follow-up, those assigned to renal 
denervation with ultrasound energy showed a 
significant median 4.5–mm Hg reduction in 
daytime ambulatory systolic BP more than the 
sham procedure (-8.0 mm Hg [IQR -16.4 to 0.0] 
vs -3.0 mm Hg [-10.3 to 1.8]; median 
between-group difference -4.5 mm Hg [95% 

CI-8.5 to -0.3]; adjusted p=0.022) in 
drug-resistant hypertension maintained on a 
triple-drug regimen during the study. 75% of 
subjects were fully adherent at both baseline and 
2 months

Conclusion:

In comparison with sham procedures, renal 
denervation was found to safely reduce BP at 2 
months in resistant hypertensive patients 
maintained on triple-drug combination 
antihypertensive medications. While additional 
follow-up is needed to determine the durability of 
this effect over time, this study indicates that 
renal denervation might be making a comeback, 
and may be complimentary to multidrug 
antihypertensive medications in patients with 
resistant hypertension.
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