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EDITORIAL

Molnupiravir in COVID-19
Professor Dr. A. H. S. M. Kamruzzaman

The quest for effec�ve drugs to treat COVID-19 
has been a priority since the outbreak of the 
disease. Majority of the drugs used so far has 
been greatly restricted by the need for intrave-
nous administra�on, as well as unstable 
concentra�ons in plasma and variable an�viral 
ac�vity in different organelles. Four neutraliz-
ing an�bodies (Bamlanivimab, Etesevimab, 
Casirivimab, and Imdevimab) have been 
approved by the United States Food and Drug 
Administra�on; however, their high cost and 
need for intravenous administra�on render 
them inaccessible to the public. Therefore, 
effec�ve and economical oral drugs are the 
priority for the preven�on and control of 
COVID-19, because they can be used a�er 
exposure to SARS-CoV-2 or at the first sign of 
COVID-19 as well as increase pa�ent compli-
ance to therapy [1].

Despite the availability of vaccines, there 
remains an urgent need for an�viral drugs with 
potent ac�vity against SARS-CoV-2, the cause 
of COVID-19. Millions of people are 
immune-suppressed and may not be able to 
mount a fully protec�ve immune response 
a�er vaccina�on. There is also an increasingly 
cri�cal need for a drug to cover emerging 
SARS-CoV-2 variants, against which exis�ng 
vaccines may be less effec�ve. So, need of oral 
drug is not erroneous.

Here, we describe the evolu�on of Molnupira-
vir (EIDD-2801, MK-4482), a broad-spectrum 
an�viral agent originally designed for the treat-
ment of Alphavirus infec�ons, into a poten�al 
drug for the preven�on and treatment of 

COVID-19. Molnupiravir is a small-molecule 
ribonucleoside prodrug of N-hydroxycy�dine 
(NHC), which has ac�vity against SARS-CoV-2 
and other RNA viruses and a high barrier to 
development of resistance [2, 3]. A�er oral 
administra�on of Molnupiravir, NHC circulates 
systemically and is phosphorylated intracellu-
larly to NHC triphosphate.  NHC triphosphate is 
incorporated into viral RNA by viral RNA poly-
merase and subsequently misdirects the viral 
polymerase to incorporate either guanosine or 
adenosine during viral replica�on. This leads to 
an accumula�on of deleterious errors through-
out the viral genome that ul�mately render 
the virus non-infec�ous and unable to repli-
cate [4].

In the pa�ents with available sequence data, 
Molnupiravir was found to be ac�ve against 
the three predominant circula�ng variants 
(delta, gamma and mu) and showed a modest 
an�viral effect [5]. Double blind randomized 
placebo controlled trial revealed early treat-
ment with Molnupiravir reduced the risk of 
hospitaliza�on or death in at-risk, unvaccinat-
ed adults with Covid-19. Even oral Molnupira-
vir was without evident safety concerns, when 
ini�ated within 5 days a�er the onset of signs 
or symptoms. Par�cipants in the trial were 
randomly assigned to receive 800 mg of Mol-
nupiravir or placebo twice daily for 5 days [6].
However, Molnupiravir is not recommended 
for women who are pregnant or breast-feeding 
or for those who might become pregnant 
during treatment. It is quite evident that 
vaccines must be the primary mode of protec-
�on against SARS-CoV-2; however, orally 
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bioavailable medica�ons will become an 
essen�al tool for physicians in the manage-
ment of this horrible disease [5].

While COVID-19 is prevalent, the combined 
use of immunomodulatory or an�-inflammato-
ry agents, an�virals, and host-factor antago-
nists might be the op�mal therapy for the 
disease. The emergence of affordable and 
powerful oral an�-COVID-19 drugs and the 
increased uptake of vaccina�on will bring hope 
for the end of this COVID-19 pandemic.
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ABSTRACT
Introduc�on: The most common form of tuberculosis (TB) is pulmonary tuberculosis (PTB) but 
outside the lungs, isolated TB at any site in the body is referred as extra-pulmonary tuberculosis 
(EPTB). The diagnosis of PTB and EPTB is harder if smears and cultures are nega�ve. Extra pulmo-
nary tuberculosis (EPTB) is a growing problem worldwide. Its diagnosis is difficult and o�en late 
due to the nature of the disease, the diversity of clinical pictures as well as its minor epidemiologi-
cal importance. In addi�on to standard TB diagnos�c techniques, use of new biochemical markers 
(surrogate markers like ADA, LDH, gamma interferon etc.) are increased. Objec�ves: To evaluate 
the diagnos�c value and accuracy of serum ADA and gamma interferon (QFT-G) for the diagnosis 
of PTB and EPTB. Methods: In this hospital based cross sec�onal study, by convenient and purpo-
sive sampling technique, 20-90 years aged 131 pa�ents (male 98, female 33) were enrolled. The 
study was carried out in the Pathology & Microbiology Departments of NIDCH, Dhaka. S. ADA & 
QFT-G were done and the results were compared with the culture and histopathology results. 
Performance tests were done. Prevalence was measured at 95% CI. Sta�s�cal significance was set 
at p<0.05. Results: 89 (67.9%) pa�ents had pulmonary tuberculosis (PTB). The rest 42 (32.1%) 
pa�ents had extrapulmonary tuberculosis (EPTB).  ADA in all the fluid samples was higher than 
normal. Level of ADA and gamma interferon in serum of all pa�ents was significantly high. TB 
pleural effusion was detected in 64% cases. The sensi�vity, specificity, posi�ve predic�ve values, 
nega�ve predic�ve values and accuracy of ADA and gamma interferon was calculated both in PTB 
and EPTB. It was found for ADA (SEN 92.70%, SPE 90.03%, PPV 92.80%, NPV 90.06%) and for 
gamma interferon (SEN 93.01%, SPE 91.64%, PPV 93.73%, NPV 91.18%) in PTB; and for ADA (SEN 
94.39%, SPE 92.46%, PPV 89.80%, NPV 95.42%) and for gamma interferon (SEN 94.88%, SPE 
93.65%, PPV 90.04%, NPV 95.82%) in EPTB respec�vely. When calculated in combina�on, the 
sensi�vity and specificity was 100% & 50% respec�vely in both PTB and EPTB, and posi�ve & 
nega�ve predic�ve values of ADA and gamma interferon in combina�on were 94% & 91.58% in 
PTB and 90.43% & 96.71% in EPTB respec�vely. Conclusion: The diagnos�c accuracy of ADA and 
gamma interferon may be low when tests are done in single. But, when they are used in combina-
�on, it is significantly high.    
Keywords: Pulmonary Tuberculosis (PTB), Extra-pulmonary Tuberculosis (EPTB), Adenosine 
Deaminase (ADA), Gamma Interferron (QFT-G)
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Introduc�on and Ra�onale 
Tuberculosis is a common disease throughout 
the world, especially in developing countries. 
Millions of people have died from tuberculosis 
(TB), a leading chronic infec�ous killer of all 
age groups and the second most common 
infec�ous disease worldwide. It is an infec�on 
with human strains of Mycobacterium tuber-
culosis [1, 2]. The most common form of the 
disease, which is essen�al for the spread of TB, 
is pulmonary (PTB). Tuberculosis can affect any 
organ in the body. Extrapulmonary tuberculo-
sis (EPTB) is referred to isolated TB at any site 
in the body outside the lungs. Although TB can 
be fully cured with the use of appropriate 
drugs, the major hurdle to treatment for TB 
lies in the late diagnosis of the disease due to 
the lack of simple and cost-effec�ve diagnos�c 
procedures. Although the isola�on of tubercu-
lous bacilli from clinical specimens is the gold 
standard for diagnosis, Chest X ray, iden�fica-
�on of bacilli, and the histopathological detec-
�on of granulomatous lesions in addi�on to 
clinical findings generally lead to true diagno-
sis. The diagnosis of PTB and EPTB is even 
harder when smears and cultures are nega�ve. 
Extra pulmonary tuberculosis (EPTB) is a grow-
ing problem worldwide [1-3]. Due to the 
nature of the disease, the diversity of clinical 
pictures as well as its minor epidemiological 
importance, the diagnosis is difficult and o�en 
late. Defini�ve diagnosis of tuberculosis 
includes a demonstra�on of the presence of 
M. tuberculosis by microbiological culture and 
histopathological methods. Classical methods 
of TB diagnos�cs have significant limita�ons 
for diagnosis of EPTB. Culture is a lengthy 
process, while in these pa�ents o�en requires 
rapid diagnosis. Material for PCR diagnosis is 
o�en not possible to obtain (except cerebro-
spinal fluid and urine), and histopathological 
diagnosis requires surgical procedure, which is 
an invasive technique. The most reliable diag-

nos�c criteria, is s�ll to confirm the presence 
of bacilli in the pa�ent’s material by culture. In 
some forms of EPTB, material can be taken for 
culture from renal, meningeal, pleural, and 
pericardial fluid. Pleural  effusion  is a  common  
reason  for  admission  in  hospitals and tuber-
culosis  is found most common  infec�ous 
cause. Pleural �ssue histopathology and 
culture for Mycobacterium tuberculosis is 
considered the gold standard but the proce-
dure is invasive, requires skilled clinicians and 
does not provide immediate results [2, 4-9]. 
Advances in rapid diagnos�c techniques are 
urgently required both for the early manage-
ment of the new cases of TB and for the 
individuals already infected with Mycobacteri-
um tuberculosis who are at risk of developing 
disease. In addi�on to standard TB diagnos�c 
techniques, use of new biochemical (surrogate 
markers like ADA, LDH, gamma interferon) are 
increased. An immunological test depending 
on the measurement of levels of gamma-inter-
feron, the Quan�FERON-TB gold (QFT-G), 
specific to M. tuberculosis an�gen produced 
by T cells have been developed in recent years. 
It is somewhat faster and more reliable test for 
diagnosing latent and ac�ve tuberculosis. 
Since there is no single test to diagnose M. 
tuberculosis infec�on, invasive procedures are 
needed in such cases, and diagnosis is usually 
delayed [8, 10-23]. Therefore, to address these 
limita�ons, we evaluated adenosine deami-
nase (ADA) in serum and in other body fluids 
(pleural, pericardial, peritoneal, cerebrospinal 
& synovial fluid) and gamma interferon in 
serum to find out the combined efficacy of 
these two biochemical markers for rapid diag-
nosis of PTB and EPTB.

Objec�ves
To evaluate the diagnos�c accuracy of serum 
ADA and gamma interferon for the diagnosis of 
PTB and EPTB. 
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Methods
This hospital based cross sec�onal study was 
conducted in Na�onal Ins�tute of Diseases of 
the Chest and Hospital (NIDCH), Mohakhali, 
Dhaka-1212 at Pathology & Microbiology 
departments during the period of January 
2013 to June 2013. This current ar�cle is 
produced freshly as a part analyzing only two 
biomarkers (ADA and gamma interferon) at 
present from the data of original study where 
some other biomarkers were included for anal-
ysis and evalua�on. A�er ge�ng the approval 
of the research proposal from the ethical com-
mi�ee of DGHS/BMRC, consent was received 
from each individual prior to inclusion. They 
were informed of their right to withdraw from 
the study at any stage. Assurance was given 
that the data shall be collected anonymously 
and the confiden�ality concerning their infor-
ma�on was maintained strictly. The research 
was conducted in full accord with ethical prin-
ciples. From selected pa�ents, a�er asep�c 
prepara�on 5 ml of whole venous blood from 
antecubital vein was collected in clean and dry 
test tube and was kept standing for clo�ng. 
Then it was centrifuged at 3000 rpm to sepa-
rate serum. 5 ml of pleural, pericardial, perito-
neal and synovial fluid of each was collected 
asep�cally from the pa�ents who had it and 
was kept in a clean dry test tube. Three sam-
ples of adequate amount of sputum were 
collected in a dry clean plas�c cup from all the 
pa�ents. The subjects were pa�ents from OPD 
and indoor of Ins�tute of Diseases of the Chest 
and Hospital (NIDCH), who were clinically 
suspected TB pa�ents, hospitalized for inves�-
ga�on for fever of unknown origin. Adenosine 
deaminase levels were measured during diag-
nosis of fever of unknown origin (FUO). In addi-
�on to standard examina�ons, X- ray of the 
lungs, USG of abdomen, haematological and 
biochemical tests, abdomen, chest or pelvic CT 
scan, echocardiography was done depending 

on the presenta�on of illness. The histological 
processing of �ssues of clinical interest (biopsy 
of the liver, peritoneum, small bowel and 
adnexa) were also conducted. Histological 
processing of �ssue samples were performed 
at the Pathology department of this ins�tute. 
The level of adenosine deaminase (ADA) was 
determined by enzyma�c method from blood 
samples collected. Gamma interferon (using 
QFT-G) also was done in blood samples as per 
direc�on of the manufacturer. A�er collec�on, 
all the data was checked and edited. Then data 
was entered into computer with the help of 
so�ware SPSS for windows programmed 
version 12. A�er frequency run, data was 
cleaned and frequencies were checked. An 
analysis plan was developed keeping in view 
with the objec�ves of the study (CI 95%, 
p<0.05). Due to the heterogeneity of data, 
although the observed parameters were 
con�nuous, we used nonparametric tests (χ2 
test). Sensi�vity and specificity of test results 
were calculated.

Results
For this study 208 clinically suspected tubercu-
losis (pulmonary and extra-pulmonary) 
pa�ents were enrolled. Among them 131 
pa�ents (male 98, female 33) were proved 
posi�ve by any one or in combina�on of 
sputum smear (Z-N or Auramine stain), sputum 
or �ssue culture and histopathological exam-
ina�on. Age of the study subjects is ranging 
minimum 20 years to maximum 90 years 
(mean ± SD, 44.65±17.84). Mean ± SD of male 
and female is 44.66±17.94 & 44.61±17.77 
respec�vely and was sta�s�cally insignificant.

Male and female distribu�on 
is shown in Figure-1 and sex 
found sta�s�cally insignifi-
cant. 
Figure 1:  Sex distribu�on of the study 
subjects.

75%

25%

Sex distribu�on

Male
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Male
n (%) 98 (74.8)

Low 59 (60.2) 23 (69.7)

31 (31.6) 10 (30.3)

8 (8.2) 0 (0)

68 (69.4) 24 (72.7)

22 (22.4) 7 (21.2)

5 (5.1) 2 (6.1)

3 (3.1) 0 (0)

87 (88.8) 4 (12.1)

11 (11.2) 29 (87.7)

57 (58.2) 24 (72.7)

38 (38.7) 9 (27.3)

2 (3.1) 0 (0)

Medium*Income

Educa�on

Residence

Smoking
Habit

High

Kacha

Semi-pacca

Pacca

Primary

SSC

Smoker

Non-smoker

HSC

Above

Female
n (%) 33 (25.2)

*Income (BDT/month): Low < 10,000/-; Medium > 10,000/- to < 30,000/-; High > 30,000/-.

Table 1: Demographic Profile of the study Subjects

Demographic Profile of the study subjects are 
shown in Table-1. High frequency was found in 
low income, low educa�on, smokers and 
dwellers of kacha residence among both male 
and female.
Eighty nine (67.9%) of total and 66(67.3%) & 
23(69.7%) of male & female pa�ents respec-
�vely have pulmonary TB. Rests have 
extra-pulmonary TB. No significant difference 
about both types of diseases found between 
male and female (Figure-2 & Table-2).

Male n (%) 66 (67.3)

32 (31.6)

23 (69.7) 89 (69.7)

42 (32.1)10 (30.3)

PTB EPTB Total

Female n (%)

Table 2: Distribu�on of study subjects accord-
ing to disease condi�ons

Figure: 2 Disease distribu�on of the study 
subjects.
Figure-3 shows the frequency distribu�on with 
percentage of samples. The most available 
sample is pleural effusion (54.2%) follwed by 
synovial, ascei�c, cerebrospinal and pericardial 
fluid. 36.6% pa�ents did not have any type of 
effusion.
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73 ( 82.0 )

16 ( 18.0 )

70 ( 78.7 )

19 ( 21.3 )

88 (98.9)

1 (1.1)

33 ( 78.6 )

09 ( 21.4 )

31 ( 73.8 )

11 ( 26.2 )

40 (95.2)

02 (04.8)

106 ( 80.9 )

  25 ( 19.1 )

 101 ( 77.1 )

  30 ( 22.9 )

128 (97.7)

   03 (02.3)

Total
(n=131)

Extra-Pulmonary TB 
(n=42)

S. QFT-G

Posi�ve

Nega�ve

S. ADA

Posi�ve

Nega�ve

All

Posi�ve

Nega�ve

Pulmonary TB 
(n=89)

Table 3: Results of Biochemical markers in Pulmonary TB & Extra-Pulmonary TB

SEN SPE PPV ACCNPV SEN SPE PPV ACCNPV

Biochemical
Marker

Pumonary TB Extra-pumonary TB

S. ADA

All

S. γ-Interferon
(QFT-G) 95.82

95.42

100

71.43

78.57

97.71

93.01

92.7

100

91.64

90.03

50

93.73

92.8

98.86

91.18

90.06

100

74.16

82.02

98.87

94.88

94.39

100

93.65

92.46

50

90.04

89.8

95

Table 4: SEN, SPE, PPV, NPV & Accuracy of the Biochemical markers

All results are in %
SEN (Sensi�vity), SPE (Specificity), PPV (Posi�ve predic�ve value), 

NPV (Nega�ve predic�ve value), ACC (Accuracy)

Fig: 3 Frequencies of samples

Table-3 shows the results of individual serum 
Quan�FeronTB-Gold (QFT-G), serum adenos-
ine deaminase (ADA) and combined result of 
all the three biomarkers. When combined, the 
biomarkers show a high number of posi�ve 
results, 128 (97.7%) out of 131.

Sensi�vity, specificity, posi�ve predic�ve 
value, nega�ve predic�ve value and accuracy 
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of serum Quan�FeronTB-Gold (QFT-G), serum 
adenosine deaminase (ADA) and those of com-
bined result of all the three biomarkers have 
been shown in Table-4. Each biomarker 
individually and all in combina�on showed 
good sensi�vity and specificity.

Discussion
A hospital based cross sec�onal study was 
conducted enrolling 208 clinically suspected 
tuberculosis (pulmonary and extra-pulmonary) 
pa�ents of 18-90 years of age, among them 
131 pa�ents  were proved posi�ve by any one 
or in combina�on of sputum smear (Z-N or 
Auramine stain), sputum or �ssue culture and 
histopathological examina�on. In our study, 
like other several previous studies, demo-
graphic profile of the diseased persons and the 
prevalence of the disease in male and female 
were consistent with those studies.

Defini�ve diagnosis of tuberculosis includes a 
demonstra�on of the presence of M. tubercu-
losis by microbiological, cytological or histo-
pathological methods. But, classical methods 
of TB diagnos�cs have significant limita�ons 
for diagnosis of EPTB. Cul�va�on is to long, 
while in these pa�ents o�en requires rapid 
diagnosis. Material for PCR diagnosis is o�en 
not possible to take and histopathological 
confirma�on requires biopsies, which are inva-
sive. The most reliable diagnos�c criteria, is 
s�ll confirm the presence of bacilli in the 
pa�ent material by cul�va�on [9, 10, 24]. In 
some forms of EPTB material can be taken for 
culture but, unfortunately, successful culture is 
very variable. Because of these problems in 
exact diagnosis of tuberculosis numerous addi-
�onal tests are in use with the inten�on to 
facilitate the diagnosis. In the recent use, 
biochemical markers for tuberculosis infec�on, 
such as levels of adenosine deaminase concen-
tra�on (ADA), level of serum LDH or the level 

of interferon gamma was proved as of great 
importance. Piras et al were first to report high 
ADA in tubercular pleural effusion [25-29]. 
Meta-analysis of studies conducted between 
1966 and 1999 concluded that the test perfor-
mance was reasonably good [24, 30] (sensi�vi-
ty range 47.1 - 100%, and specificity 0 - 100%) 
in diagnosing tuberculosis e�ology in pleural 
effusion. Other researchers have also observed 
the usefulness of ADA ac�vity in the diagnosis 
of tuberculosis disease [25, 31-38]. The ar�cle 
reviews of Gupta BK et al. ADA es�ma�on as an 
effec�ve diagnos�c criterion for tuberculous 
and non-tuberculous disease in pleural, asci�c, 
synovial fluids and CSF [39-43]. In extra-pulmo-
nary disease, overall sensi�vity and specificity 
in the study was found to be high. It is evident 
that determina�on of this enzyme was reliable 
and useful test for the detec�on of tuberculo-
sis infec�on in serous spaces (pleural, perito-
neal, synovial space, cerebrospinal fluid) [8, 36, 
44]. Srinivasa et al. found elevated serum 
adenosine deaminase levels in pa�ents with 
pulmonary tuberculosis 30, 45-48]. In our 
sample the average value of its concentra�on 
was elevated.  It was also supported by Steva-
novic et al. [49-52]. Similar data were present-
ed by Mishra and colleagues in children, where 
in addi�on to lung tuberculosis they had 
pa�ents with miliary and extrapulmonary 
localiza�on [31, 35-39].

Some studies were done to assess the useful-
ness of gamma interferon tests for diagnosis 
and management of immunocompromised 
individuals, in children and in those with 
extrapulmonary TB [39-51]. Our study also 
demonstrated the strong evidence of QFT-G to 
diagnose both PTB and EPTB.

Performance test of each biomarker was done 
to see the SEN, SPE, PPV and NPV to evaluate 
the efficacy of the biomarkers.
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Conclusions 
The diagnos�c accuracy of ADA and gamma 
interferon may be low when singly done but 
when they are used in combina�on, it is signifi-
cantly high.    

Recommenda�ons
Biochemical tests men�oned above may be 
useful adjunct tests for diagnosing TB and 
EPTB for early and appropriate management 
to reduce morbidity and mortality. Larger stud-
ies are needed in our country to determine 
accurately the diagnos�c value.
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ABSTRACT
Background: Transient electrocardiographic changes can be observed in healthy women under-
going caesarean sec�on (CS) under sub arachnoid block. Chest symptoms and ECG changes 
consistent with myocardial ischemia are observed during elec�ve cesarean sec�on under sub 
arachnoid block. There is an associa�on between administra�on of oxytocin and ECG changes 
among 50% of the women and the symptoms are short lived and usually subside without treat-
ment. Objec�ve: To assess the rela�onship between chest pain and changes in Rate Pressure 
Product (RPP) and ST Segment in pa�ents undergoing elec�ve caesarean sec�on under subarach-
noid block. Methods: This prospec�ve observa�onal study was carried out among 173 healthy 
women aged 20-35 years requiring elec�ve cesarean sec�on under single shot sub arachnoid 
block a�ended in the department of Anesthesiology of Satkhira Medical College Hospital, Satkhi-
ra, Bangladesh, From July, 2020 to December, 2020. Study subjects were divided on the basis of 
having chest pain. Changes in RPP and ST Segment were observed between the groups. Results: 
Majority of the pa�ents had chest pain (84.3%). ST segment change 5 minutes a�er opera�on in 
chest pain group and no chest pain group was 1.96 ± 1.01 mm and 0.75 ± 0.44 mm respec�vely. 
RPP change 5 minutes a�er opera�on in chest pain group and no chest pain group was 11660.6 ± 
2016.1 per minute and 8917.7 ± 399 per minute respec�vely. The changes came to normal level 
without any interven�on a�er the opera�on. Conclusion: Changes in ST segment and RPP 
increases in chest symptom. So it can be say that, there is a substan�al rela�onship of chest pain 
with changes in ST Segment and RPP in caesarean sec�on.
Keywords: ST Segment change, Rate Pressure Product (RPP), Caesarean Sec�on, Sub Arachnoid 
Block

Rela�onship of Chest Pain with Changes in Rate Pressure Product and 
ST Segment a�er Sub Arachnoid Block in Caesarean Sec�on

Introduc�on
Subarachnoid block for caesarean sec�on is 
one of the most common regional block in the 
world. Immediate complica�on of sub arach-
noid block are: bradycardia, hypotension and 
shortness of breath [1]. Transient electrocar-
diographic changes, such as ST segment 
depression and T wave abnormali�es are 
observed in 25-60% women undergoing 
caesarean sec�on under sub arachroid block 
[2]. The majority of the studies have reported 
a�er delivery of the baby. This �me epoch 

marks the period of highest hemodynamic 
stress to maternal heart. Rise in preload occurs 
due to feto-maternal auto transfusion. Use of 
oxytocic drugs and venous air emboli can occur 
at in �me [3].

They all collec�vely can lead to transient elec-
trocardiographic changes and symptoms simi-
lar to myocardial ischemia. Some studies 
reported that tachycardia was a significant 
variable associated with ST segment changes. 
Significant associa�on was found between 
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electrocardiographic changes and oxytocin 
administra�on [4, 5]. Oxytocin is a vasoac�ve 
pep�de that is rou�nely given a�er delivery to 
ini�ate and maintain uterine contrac�on a�er 
placental delivery to prevent excessive bleed-
ing oxytocin receptor are located in uterus, 
heart and large vessels [6]. It has powerful 
vaso-constric�ve effect on umbilical, uterine, 
and coronary vessels. Due to direct relaxing 
effect on systemic vasculature it reduces 
systemic vascular resistance that leads to 
hypotension and reflex tachycardia [7]. The 
combina�on of hypotension, tachycardia, and 
coronary vasoconstric�on can cause mismatch 
between oxygen supply and demand leading 
to myocardial ischemia even without coexist-
ing coronary artery disease [8].

Cardiovascular changes increased myocardial 
oxygen demand speculated that increased 
demand of oxygen by myocardium in pregnant 
pa�ents along with acute hypervolemia due to 
intravenous fluid preload plus auto-transfu-
sion from uterus results in increased end-dia-
stolic volume (pressure) with consequent 
excessive oxygen demand of myocardium [9]. 
Concurrently sympathe�c block induced 
reduc�on in diastolic pressure and decreased 
coronary perfusion impairs myocardial oxygen 
supply.

Rate pressure product is very reliable indicator 
of myocardial oxygen demand and ventricular 
func�on. Rate pressure product is defined by 
heart rate mul�plied by systolic blood pres-
sure. It has been suggested that rate pressure 
product should be maintained below 10000 
[10]. The e�ology of ST segment changes in 
parturient may also associated with anxiety 
states, vago-regulatory asthenia (hyper-dy-
namic heart syndrome, mitral valve prolapsed 
or autonomic system imbalance [3].
At cesarean delivery the acute hypervolemia 
induced by pre-hydra�on and auto-transfusion 

from the uterus in the presence of sympathe�c 
block, place excessive demands on the myocar-
dium causing transient increases in le� ventric-
ular end-diastolic volume (and pressure), 
thereby increasing myocardial oxygen demand. 
Concurrently, a sympathectomy-induced 
decrease in diastolic arterial pressure decreas-
es coronary perfusion pressure and impairs 
myocardial oxygen supply. There is imbalance 
between demand and supply lead to reflex 
tachycardia and subsequently increase rate 
pressure product to supply more oxygen to 
myocardium. Rate pressure product is very 
reliable indicator of myocardial oxygen 
demand and ventricular func�on. 

The similarity of chest symptoms to myocardial 
ischemia prompted us to undertake this study. 
On healthy women undergoing elec�ve cesare-
an sec�on under sub arachnoid block. The aim 
was to determine the ST segment and Rate 
pressure product changes associated with 
chest pain a�er sub arachnoid block in caesar-
ean sec�on.

Materials and Methods 
This prospec�ve observa�onal study was 
carried out among 173 healthy pregnant 
women who underwent elec�ve cesarean 
sec�on under single shot sub arachnoid block 
in the department of Anesthesiology of Satkhi-
ra Medical College Hospital, Satkhira, Bangla-
desh, during July 2020 to December 2020. 
Pa�ent underwent elec�ve caesarean sec�on, 
normal single pregnancy  beyond 36 weeks 
gesta�on, age belonged to 20 - 35 years were 
enrolled in this study. Age below 20 years, 
more than 35 years, emergency caesarean 
sec�on, hypertension, valvular heart disease, 
pregnancy induce hypertension, gesta�onal 
diabetes, eclampsia, jaundice, history of 
asthma, mul�ple pregnancy and refuse to 
subarachnoid block were excluded from the 
study. All the pa�ents/legal guardians of par�c
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ipants were properly explained about the 
objec�ves of the study along with its proce-
dure, risk and benefits to be derived from the 
study in easily understandable local language 
and then informed consent was taken from 
them. It was assured that all records would be 
kept confiden�al and would not be disclosed 
anyway except for the purpose of study. It was 
assured that the procedure was helpful for 
both the physician and pa�ents in making 
ra�onal approach regarding management of 
the case. A�er taking history and clinical exam-
ina�on all the pa�ents were having standard 
monitoring like ECG, NIBP (Non-Invasive Blood 
Pressure), pulse oximetry. All findings were 
collected in a pre-designed data collec�on 
sheet.

Study Procedure
Intravenous line with 18G IV cannula was 
secured. Injec�on Omeprazol 40 mg IV and 
metoclopramide 10 mg IV as a premedica�on 
was given. Baseline electrocardiography, NIBP 
and heart rate was recorded. With the pa�ents 
in si�ng posi�on lumbar area was prepared 
asep�cally and draped. Ringer’s lactate at the 
rate of 15 ml/kg body weight was started as 
prophylac�c intravenous fluid preload. The 
prick point was infiltrated with 2ml of 1% ligno-
caine. Once free flow of cerebrospinal fluid 
was obtained, 10mg 0.5% hyperbaric Bupiva-
caine (2ml) plus 12.5 µg fentanyl (0.25ml) 
administered very slowly at the level of L3-L4 
with 25 gauge Quincke needle. Immediately 
a�er subarachnoid block pa�ents was placed 
in supine posi�on with wedge under right 
bu�ock. Surgery was allowed a�er adequate 
block. Oxygen was administered by Hudson 
mask at the rate of 4 L/min un�l delivery. Just 
a�er delivery of fetus 5 unites of Oxytocin was 
given IV slowly. Blood pressure were recorded 
every 2 minutes for first 20 min then every 15 
minutes un�l end of surgery. Hypotension 
(systolic Blood pressure ≤90 mm Hg) was man

aged by increasing rate of intravenous infusion 
and ephedrine. Heart rate and SpO2 was moni-
tored con�nuously. Bradycardia (heart rate <50 
bpm) was treated with atropine.  Electrocardi-
ography (lead II and V5) was monitored con�n-
uously un�l end of surgery. ST segment depres-
sion of 1 mm and eleva�on of 2 mm for at least 
1 minute dura�on was considered significant. 
Intra-opera�ve electrocardiography was com-
pared with baseline tracing. Rate pressure 
product variables, �ming of chest pain, �ming 
and dura�on of ST segment changes, and all 
obstetric events were noted. Rate pressure 
product more than 10000 was considered 
significant and it is compared with baseline 
[10].

Results
We divided our pa�ents on the basis of having 
chest pain which is shown in table 1. Majority 
(84.3%) of our pa�ents had chest pain. Per-op-
era�ve changes in ST segment and Rate Pres-
sure Product (RPP) is shown in table 2 that 
shows majority had highest changes 10 min-
utes a�er opera�on. Table 3 and 4 shows the 
changes in ST segment (mm) and RPP (per 
minute) in groups which indicates the increase 
in ST Segment and RPP in pa�ents with chest 
pain.

Frequency
n (%)Symptom

Table 1: Distribu�on of the pa�ents on the 
basis of symptom (chest pain)

Chest pain
No chest pain

Total

146 (84.3)
27 (15.7)
173 (100)

DISCUSSION
This prospec�ve observa�onal study was 
conducted at in the department of Anesthesi-
ology of Satkhira Medical College Hospital, 
Satkhira, Bangladesh, From July 2021 to 
December 2021 to evaluate the ST segment 
and rate pressure product changes with chest 
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pain in pa�ents with elec�ve caesarean sec�on 
under subarachnoid block. We divided our 
pa�ents on the basis of having chest pain in to 
chest pain group and no chest pain group. Any 
change in ST segment and RPP was observed in 
these groups.
Table 2: Per-opera�ve change in ST segment 
and Rate Pressure Product (RPP)

Time
ST segment 

change (mm)
Mean ± SD

RPP change 
(per minute)
Mean ± SD

Beginning 
of opera-

�on
5 minutes 

a�er 
opera�on

10 min-
utes a�er 
opera�on

At the end 
of opera-

�on

1.25 ± 1.21

1.96 ± 1.01

2.12 ± 1.11

0.21 ± 0.11

10101.89 ± 1109.9

11092 ± 2163.4

11245 ± 2107.6

8980.7 ± 806.4

Table 3: Change in ST segment (mm) in Groups

ST 
Segment 
Change

Chest Pain 
Group

No Chest 
Pain Group

Beginning of 
opera�on

5 minutes 
a�er opera-

�on

10 minutes 
a�er opera-

�on

1.25 ± 1.21

1.96 ± 1.01

2.12 ± 1.11

1 ± 0.45 

0.75 ± 0.44

0.55 ± 0.41

Table 4: Change in Mean Rate Pressure Prod-
uct (per minute) in Groups

Mean Rate 
Pressure Prod-

uct Change
Chest Pain 

Group
No Chest 

Pain Group

Beginning of 
opera�on

5 minutes 
a�er opera-

�on

10 minutes 
a�er opera-

�on

10404.1 
± 913.2

11660.6
 ± 2016.1

11428.3 
± 2179.8

8404.9
±216

8917.7
 ± 399

9203.1 
± 299.9

In the present study majority (84.3%) of our 
pa�ents had chest pain. This is a common 
phenomenon in pa�ents undergoing opera-
�on. In their study Srivastava U et al. (2015) 

also found the same findings. Several other 
studies stated that the subjec�ve symptoms, 
such as chest pain and chocking were also 
described where micro air emboli, pain from 
retroperitoneal trac�on, cardiac sympathe�c 
block are some of suggested explana�ons [11, 
12]. 

In the current study, ST segment change 5 min-
utes a�er opera�on in chest pain group and no 
chest pain group was 1.96 ± 1.01 mm and 0.75 
± 0.44 mm respec�vely (table 3) and  RPP 
change 5 minutes a�er opera�on in chest pain 
group and no chest pain group was 11660.6 ± 
2016.1 per minute and 8917.7 ± 399 per 
minute respec�vely (table 4). The changes 
came to normal level without any interven�on 
a�er the opera�on. Bha�acharya et al. [13] 
stated that three pa�ents had ST-T changes 
and 5 pa�ents had chest pain in bolus group. 
No such adverse events were observed in the 
infusion group. In their study Teli et al. [14] 
reported that the Rate Pressure Product (RPP) 
is a valuable marker of cardiac func�on. Rate 
pressure product is the product of heart rate 
(HR) and systolic blood pressure (SBP) (HR x 
SBP/1000). RPP up to 12 at rest and up to 22 in 
stressed condi�ons is considered as normal 
[10]. RPP is not only an index of O2 consump
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also found the same findings. Several other 
studies stated that the subjec�ve symptoms, 
such as chest pain and chocking were also 
described where micro air emboli, pain from 
retroperitoneal trac�on, cardiac sympathe�c 
block are some of suggested explana�ons [11, 
12]. 

In the current study, ST segment change 5 min-
utes a�er opera�on in chest pain group and no 
chest pain group was 1.96 ± 1.01 mm and 0.75 
± 0.44 mm respec�vely (table 3) and  RPP 
change 5 minutes a�er opera�on in chest pain 
group and no chest pain group was 11660.6 ± 
2016.1 per minute and 8917.7 ± 399 per 
minute respec�vely (table 4). The changes 
came to normal level without any interven�on 
a�er the opera�on. Bha�acharya et al. [13] 
stated that three pa�ents had ST-T changes 
and 5 pa�ents had chest pain in bolus group. 
No such adverse events were observed in the 
infusion group. In their study Teli et al. [14] 
reported that the Rate Pressure Product (RPP) 
is a valuable marker of cardiac func�on. Rate 
pressure product is the product of heart rate 
(HR) and systolic blood pressure (SBP) (HR x 
SBP/1000). RPP up to 12 at rest and up to 22 in 
stressed condi�ons is considered as normal 
[10]. RPP is not only an index of O2 consum- 
p�on by the heart but also an important 
indicator of ventricular func�onal status. In our 
study, we found most of our pa�ents with the 
change in RPP a�er giving oxytocin. Similar 
findings were also found by Tele et al. [14]. 
Almost comparable observa�ons were report-
ed by authors Sembulingam et al, [10].  The 
changes in ST Segment and RPP revert to 
normal without any interven�on.

Conclusion
Changes in ST segment and RPP increases in 
chest symptom. So it can be say that, there is a 
substan�al rela�onship of chest pain with 
changes in ST Segment and RPP in caesarean 

sec�on. 
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ABSTRACT
Introduc�on: COVID-19 has been declared as a global pandemic officially on March 11, 2020 by 
World Health Organiza�on. Since then, it has become a great challenge to health-care systems. 
Studies have evaluated that, risk factors such as age, sex, chronic lung disease (e.g., COPD, chronic 
asthma), cardiovascular disease (e.g., heart failure, old MI, ASD, VSD), diabetes mellitus, hyper-
tension, dyslipidemia may be related to COVID-19 complica�ons. Aims and objec�ves: The aim of 
the study was to observe the frequency of comorbidi�es and the pa�ern of severity of disease 
presenta�on by COVID-19 posi�ve pa�ents and to explore whether the presence of these comor-
bidi�es increase the COVID pa�ents’ risk. Materials and methods: It was a cross-sec�onal analy�-
cal study that was performed in the departments of Biochemistry of Sir Salimullah Medical 
College, Dhaka, Bangladesh and Satkhira Medical College, Satkhira, Bangladesh during the peri-
ods of July 2020 and December 2020. A total of 500 COVID-19 RT-PCR posi�ve pa�ents was 
included in this study. The clinical syndrome of COVID -19 was divided as mild, moderate, severe 
and cri�cal case according to Na�onal Guidelines on Clinical Management of Coronavirus Disease 
2019 of Bangladesh. Associa�on of comorbidity with severity of COVID-19 was searched in this 
study. Results: Disease severity (clinical classifica�on) of COVID-19 pa�ents was associated with 
comorbid disease like liver disease, renal disease, coronary lung disease, malignancy, diabetes 
mellitus and hypertension with a p value of <0.001. Conclusion: Comorbid condi�ons like liver 
disease, renal disease, coronary lung disease, malignancy, diabetes mellitus and hypertension is 
associated with severity of COVID-19.
Keywords: Comorbidity, COVID-19
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Introduc�on
World Health Organiza�on declared COVID-19 
a global pandemic officially on March 11, 
2020. COVID-19 caused by SARS-CoV-2 
represents a great challenge to health-care 
systems as it is a rapid spreading and highly 
fatal disease [1]. A�er a rapid spread in China, 

new outbreaks occurred in Italy and in several 
European countries, followed by a spread to 
many countries in the world. The disease is 
primarily transmi�ed through large respirato-
ry droplets and represents from asymptoma�c 
or mild infec�on to severe form of disease [2]. 
Studies have shown that the clinical feature of 
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COVID-19 may vary from fever, dry cough, 
dyspnea, and fa�gue in mild cases to viral 
pneumonia and severe acute respiratory 
distress syndrome (ARDS) in more severe 
cases. It may even cause death [3]. As there is 
no specific treatment found to be effec�ve for 
COVID yet, the management protocol of COVID 
is iden�fied as early detec�on and symptomat-
ic management. For this purpose, the clinical 
syndrome of COVID -19 is divided as mild, 
moderate, severe and cri�cal case according to 
Na�onal Guidelines on Clinical Management of 
Coronavirus Disease 2019 of Bangladesh 
(DGHS, 2020).

Many studies have evaluated risk factors such 
as age, sex, chronic lung disease (e.g., COPD, 
chronic asthma), cardiovascular disease (e.g., 
heart failure, old MI, ASD, VSD), diabetes melli-
tus, hypertension may be related to COVID-19 
complica�ons. Studies have shown that, elder-
ly males and person with cardiovascular 
diseases are more prone to adverse COVID-19 
outcomes. In severe pa�ents with COVID-19, 
respiratory failure can occur within a short 
�me, even leading to death. Early data from 
Wuhan Hospital showed that 61.1% of pa�ents 
in ICU had respiratory failure, 44.4% had 
arrhythmia, and 30.6% had a shock [4]. In addi-
�on, obesity is a major risk factor for many 
non-communicable disease and recent studies 
found that obesity associated risk factors is 
related with severe COVID-19 outcomes [5, 6].

In 2009, a significant percentage of hospital 
admission and mortality because of H1N1 
Influenza, a virus infec�on was due to obesity. 
There might be a similar effect with novel 
COVID-19 infec�on. The Centers for Disease 
Control and Preven�on has listed severe obesi-
ty at any age (body mass index [BMI] ≥40 
kg/m2) as a high-risk condi�on for COVID-19. 
Social determinants of health, such as 
race/ethnicity, income level and educa�on 
have been shown to be risk factors for 

COVID-19 [7].

Obesity and diabetes are established comor-
bidi�es for COVID-19. Adipose �ssue shows 
high expression of ACE2 and with the help of 
this SARS- CoV-2 enters host cells. This makes 
adipose �ssue a reservoir for SARS-CoV-2 virus-
es. The level of expression of ACE2 in adipose 
�ssue is reported to be higher than in lung 
�ssue. The expression of ACE2 receptors is the 
same for adipose �ssue in obese and 
non-obese pa�ents but the difference is in the 
mass of the adipose �ssues that made pa�ents 
with obesity more suscep�ble to the complica-
�ons of COVID [8]. ACE2 on adipocytes have 
systemic effects on the cardiovascular system 
and there is an interac�on between gender, 
adipocyte ACE2 and complica�ons of obesity, 
e.g., hypertension [9].

Obesity is correlated with increased risk for 
pro-inflammatory and pro-thrombo�c states 
as well as poor lung mechanics which are 
considered as poor prognos�c factors in severe 
illness in COVID-19 outcomes. Among obese 
COVID pa�ents, immunological and inflamma-
tory altera�on may enhance by excess mass of 
adipocytes as pro-inflammatory cascades are 
s�mulated by increased mass of adipose 
�ssue. Adipocytes in healthy adipose �ssue are 
insulin-sensi�ve and nearly all immune cells 
such as resident macrophages, mast cells, 
monocytes, natural killer cells, B cells, T cells, 
neutrophils, and eosinophils have been found 
in adipose �ssue. Obesity changes the compo-
si�on, structure, and func�on of adipose �ssue 
[10].

Due to excess intake of calorie, adipose �ssue 
undergoes expansion. Expansion of adipocytes 
and inadequate vasculariza�on lead to hypox-
ia, adipocyte apoptosis/ necrosis and 
enhanced secre�on of inflammatory 
adipokines such as cytokines, and chemokines. 
This causes a massive immune cell infiltra�on 
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that further promotes inflamma�on [11].

The severe manifesta�on of COVID-19 is char-
acterized by an uncontrolled excessive produc-
�on of soluble inflammatory cytokines. This 
cytokine storm is characterized by highly 
increased levels of IL-6, TNF-α, IL-2, and IL-7 in 
pa�ent blood [12]. 

The aim of the study was to observe the 
frequency of comorbidi�es and the pa�ern of 
severity of disease presenta�on by COVID-19 
posi�ve pa�ents and to explore whether the 
presence of these comorbidi�es increase the 
COVID pa�ents’ risk. Moreover, to the best of 
our knowledge, no such study was reported to 
be done in our country. So, this study is 
designed to evaluate the associa�on of comor-
bidity with severity of COVID-19 Pa�ents of 
Bangladesh.

Materials and methods
It was a cross-sec�onal analy�cal study that 
was performed in the departments of 
Biochemistry of Sir Salimullah Medical College, 
Dhaka, Bangladesh and Satkhira Medical 
College, Satkhira, Bangladesh during the peri-
ods of July 2020 and December 2020. A total of 
500 COVID-19 RT-PCR posi�ve pa�ents was 
included in this study. The clinical syndrome of 
COVID -19 was divided as mild, moderate, 
severe and cri�cal case according to Na�onal 
Guidelines on Clinical Management of Corona-
virus Disease 2019 of Bangladesh. Associa�on 
of comorbidity with severity of COVID-19 was 
searched in this study. Our research ques�on 
was whether comorbid diseases were associat-
ed with severity of COVID-19. We regarded the 
comorbid condi�ons like liver disease, renal 
disease, coronary artery disease, chronic lung 
disease, malignancy, diabetes mellitus, hyper-
tension, thyroid disease, dyslipidemia, obesity, 

smoking and chronic alcohol consump�on as 
comorbid condi�on.

Purposive convenient sampling was done. Sign 
symptoms of the subjects were defined as 
mild, moderate, severe and cri�cal.
• Mild symptoms are addressed as fever, 

fa�gue, cough (with or without sputum 
produc�on), sore throat, nasal conges�on, 
anorexia, malaise, or headache, diarrhea, 
nausea, and vomi�ng.

•  Moderate symptom as pneumonia but no 
signs of severe pneumonia. 

• Severe symptom as severe pneumonia 
presented as fever or suspected respiratory 
infec�on plus Respiratory rate > 30 
breaths/minor severe respiratory distress 
or sepsis.

•   Cri�cal as presence of ARDS or sep�c shock. 

Inclusion criteria:
COVID-19 posi�ve pa�ent with age between 
30 to 59 years and both sexes.

Exclusion criteria:
Par�cipants with a known case of

• Gene�c diseases. 
• Psychiatric disorders.
• Hematological disorders

Results
Distribu�on of the study subjects on the basis 
of comorbid condi�ons are shown in table 1. 
Figure 1 shows the bar diagram of the distribu-
�on of the study subjects. Table 2 shows the 
distribu�on of study subjects by clinical classi-
fica�on. Associa�on of co-morbid disease with 
disease severity is shown in table 3 which 
shows significant associa�on of co-morbid 
condi�ons like Liver disease, renal disease, 
coronary lung disease, malignancy, diabetes 
mellitus and hypertension with severity of 
COVID-19.
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Frequency
n (%)

Table 1: Distribu�on of the study subjects by 
comorbid disease (n=500)

Comorbid disease

Liver disease
Renal disease

Coronary artery disease

Chronic alcohol consump�on

Chronic lung disease
Malignancy

Hypertension
Thyroid disease

Dyslipidemia
Obesity
Smoking

Diabetes mellitus

60 (12)
138 (27.6)

10 (2)
101.(20.2)
132 (26.4)

287 (57.4)
237 (47.4)

30 (6)
43 (8.6)
39 (7.8)
135 (27)
3 (0.6)

Table 3: Associa�on of co-morbid disease with disease severity (clinical classifica�on) of 
COVID-19 pa�ents (n=500)

Comorbid disease
Clinical classifica�on

Liver disease
Renal disease

Coronary artery disease
Chronic lung disease

Malignancy

Hypertension
Thyroid disease

Diabetes mellitus

Mild
n = 154

18 (11.7%)
38 (24.7%)

10 (6.5%)
26 (16.9%)
30 (19.5%)

74 (48.1%)
54 (35.1%)

4 (2.6%)

Moderate
n = 229

12 (5.2%)
52 (22.7%)

0 (0.0%)
53 (23.1%)
51 (22.3%)

135 (59.0%)
113 (49.3%)

17 (7.4%)

Severe
n = 108

28 (25.9%)
48 (44.4%)

0 (0.0%)
22 (20.4%)
48 (44.4%)

71 (65.7%)
65 (60.2%)

9 (8.3%)

Cri�cal
n = 9

2 (22.2%)
0 (0.0%)

0 (0.0%)
0 (0.0%)

3 (33.3%)

7 (77.8%)
5 (55.6%)
0 (0.0%)

p value

<0.001*
<0.001*
<0.001*

<0.001*

0.001*

0.207

0.016

0.133
p value reached from Chi-square test, *significant

Figure 1: Bar diagram showing the pa�ern 
comorbidi�es among the COVID-19 pa�ents.

Table 2: Distribu�on of the study subjects by 
clinical classifica�on (n=500)

Clinical classifica�on

Mild
Moderate

Severe
Cri�cal
Total

154 (30.8)
229 (45.8)
108 (21.6)

9 (1.8)
500 (100)

Frequency
n (%)

Discussion
COVID-19 infec�on is not controlled so far. So, 
control of comorbidity is one of the main aim 
to lead a be�er life and keep ourselves away 
from the highly contagious disease. So, the aim 
of the study was to observe the frequency of 
comorbidi�es and the pa�ern of severity of 
disease presenta�on by COVID-19 posi�ve 

pa�ents and to explore whether the presence 
of these comorbidi�es increase the COVID 
pa�ents’ risk. So, we have done a cross-sec-
�onal analy�cal study that was performed in 
the departments of Biochemistry of Sir Salim-
ullah Medical College, Dhaka, Bangladesh and 
Satkhira Medical College, Satkhira, Bangladesh 
during the periods of July 2020 and December 
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2020. A total of 500 COVID-19 RT-PCR posi�ve 
pa�ents was included in this study. The clinical 
syndrome of COVID -19 was divided as mild, 
moderate, severe and cri�cal case according to 
Na�onal Guidelines on Clinical Management of 
Coronavirus Disease 2019 of Bangladesh. Asso-
cia�on of comorbidity with severity of 
COVID-19 was searched in this study. 

We found 57.4% of our study subjects with 
diabetes mellitus (table 1). In a meta-analysis 
Kumar et al. also found strong associa�on of 
diabetes with COVID 19 with a pooled odds 
ra�o of 1.90 (95% CI: 1.37-2.64; p < 0.01) [13]. 
Next to diabetes mellitus our 47% study 
subjects had hypertension.

We had most of our pa�ents with moderately 
ill with COVID-19. Similar results were found in 
the studies of Bello-Chavolla OY et al. (2020) 
and Muscogiuri G et al. (2020). We tried to 
divide our study subjects as mild, moderate, 
severe and cri�cal according to Na�onal 
Guidelines on Clinical Management of Corona-
virus Disease 2019 of Bangladesh. We found 
the associa�on of liver disease, renal disease, 
coronary artery disease, malignancy, diabetes 
mellitus and hypertension with severity of 
COVID-19 with a p value of <0.001 which was 
obtained by chi squared test (table 3). All these 
diseases are linked together at some point 
with obesity. In their study, Bello-Chavolla OY. 
et al. (2020) found risk factors for lethality in 
COVID-19 with early-onset diabetes, obesity, 
chronic obstruc�ve pulmonary disease, 
advanced age, hypertension, immunosuppres-
sion, and chronic kidney disease (CKD). They 
also observed that obesity mediates 49.5% of 
the effect of diabetes on COVID-19 lethality.

Though our study has a few limita�ons. It was 
conducted in a limited popula�on. In addi�on, 
this study had no control group, and the find-
ings may not be generalizable to other popula

�ons.

Conclusion
In conclusion, the findings of the present study 
suggest that, severity of COVID-19 is associat-
ed with liver disease, renal disease, coronary 
artery disease, malignancy, diabetes mellitus 
and hypertension.
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ABSTRACT
Background: Polycys�c Ovary Syndrome (PCOS) is the most frequent endocrinopathy in women 
and usually presents at puberty. It is thought to be one of the leading cause of female infer�lity. 
E�ology of PCOS is s�ll inconclusive due to its complexity. So risk factor iden�fica�on is one of the 
major target to gynecologists. Aims: To find out the risk factors for polycys�c ovary syndrome. 
Methods: This case-control study was carried out in the department of Obstetrics and Gynecolo-
gy of Satkhira Medical College Hospital, Satkhira, Bangladesh, from January 2020 to December 
2020. A total of 100 women with polycys�c ovary syndrome (case) and rest 100 women of repro-
duc�ve age group without polycys�c ovary syndrome (control) were included in this study. 
Result: In search of independent risk factors of polycys�c ovary syndrome, we found significant 
associa�on of consump�on of fruits ≤ 2 �mes/week with OR=1.60 (95% CI 1.12 - 8.28), BMI >25 
kg/m2 with OR=1.68 (95% CI 1.56 - 10.79), family history of DM with OR=1.15 (95% CI 2.04 - 5.57) 
and intake of rich food  1 �me/week OR=1.15 (95% CI 1.05-7.46) in mul�variate analysis of. Con-
clusion: Certain risk factors like consump�on of  fruits ≤ 2 �mes/week, BMI >25 kg/m2, family 
history of diabetes mellitus and consump�on of rich food ≥ 1 �mes/week were independently 
associated with polycys�c ovary syndrome.
Keywords: Polycys�c Ovarian Syndrome (PCOS), risk factors
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Introduc�on
Polycys�c ovarian syndrome (PCOS), featuring 
problema�c follicular development, is an endo-
crine system disorder that has life-long impact 
upon its pa�ents. Prevalence of PCOS among 
women at reproduc�ve age was reported to be 
4%–20% [1]. The disease is characterized by 
oligomenorrhea or amenorrhea, unovula�on, 
insulin resistance (IR), hyperandrogenemia and 
cysts on the ovaries [2] and deemed as one of 
the main cause of anovulatory infer�lity. It 
does a lot of harm to women's physical and 

mental health. E�ology of PCOS is s�ll 
unknown and prevalence of this disease varies 
due to the differences in gene�c traits and 
living environment of its vic�ms.

E�ology of PCOS is s�ll inconclusive due to its 
complexity. One study a�ributes its cause to 
the interac�on between gene�c and environ-
ment factors [3]. Due to the fact that PCOS 
pa�ents share one significant clinical manifes-
ta�on of hyperandrogenemia, male hormone 
has been widely acknowledged as a biomarker 
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for PCOS in recent years. Except for hyperan-
drogenemia, PCOS also involve obesity, insulin 
resistance and type 2 diabetes and all of these 
complica�ons lead to the ovarian produc�on 
of androgen. Some studies also suggested that 
adolescent obesity increases the probability of 
PCOS at a later stage of life and insulin resis-
tance as well as ensuing hyperinsulinemia may 
directly or indirectly result in LH secre�on that 
leads to hyperandrogenemia [4]. As it has been 
confirmed that, obesity is the main risk factor 
for type 2 diabetes, there is a hypothesis that 
obesity, insulin resistance as well as hyperan-
drogenism were all poten�al risk factors for 
PCOS.

The risk factors for PCOS includes irregular 
menstrua�on, family history of infer�lity and 
diabetes, mother's irregular menstrua�on, 
unpleasant mood, and lack of physical exer-
cise. Most PCOS pa�ents experience the onset 
of irregular menstrua�on since adolescence. 
Endocrine dyscrasia along any part of the 
hypothalamic-pituitary-gonadal axis may lead 
to irregular menstrua�on and anovula�on [5]. 
It is also confirmed by study that PCOS is close-
ly related to irregular menstrua�on. IR as an 
important contributor to PCOS and some stud-
ies reported that percentage of IR among PCOS 
pa�ents was as high as 50%–70% [6]. Family 
history of diabetes, notably an inherited meta-
bolic disorders, also poses significantly high 
risk for PCOS. This is consistent with the finding 
of Roe et al. (2013). Tian et al. (2014) [7] 
reported the odds ra�o of mother's infer�lity 
OR was 8.599, which suggests the heredity of 
the PCOS disease. If the mother suffers from 
irregular menses, the daughter also suffer 
from the same and has high probability to 
suffer from PCOS. Both na�onal and abroad 
psychology evalua�on studies discovered 
severe mental or psychological disorder among 
PCOS pa�ents, and it is inferred that unpleas-
ant mood also increase the risk for PCOS.   

Lack of physical exercise, leading to uneven 
distribu�on of body fat, is an important risk 
factor of centripetal obesity. One study advises 
proper diet and regular physical exercise to 
obese PCOS pa�ents to achieve significant 
allevia�on of symptoms like excessive hair and 
irregular menstrua�on and if combining medi-
cine with kinesitherapy and individualized 
nutri�on therapy within three months pa�ents 
can also expect significant improvement in 
metabolism and internal secre�on [8].

PCOS affects women in reproduc�ve age 
group, and the age of onset is most o�en peri-
menarchal (before bone age reaches 16 year). 
However, clinical recogni�on of the syndrome 
may be delayed by failure of the pa�ent to 
become concerned by irregular menses, 
hirsu�sm, or other symptoms or by the overlap 
of PCOS findings with normal physiologic mat-
ura�on during the 2 years a�er menarche. In 
lean women with a gene�c predisposi�on to 
PCOS, the syndrome may be unmasked when 
they subsequently gain weight [2]. 

It is believed to have a gene�c component to 
PCOS and increased chance of familial cluster-
ing of disease. Long working hours, poor ea�ng 
habits, stress and consump�on of high fat 
animals which produce high arachidonic acid 
may contribute to this disease [10]. The 
current study aims to iden�fy the risk factors of 
Polycys�c Ovary Syndrome.

Materials and Methods 
This case control study was done in 200 
pa�ents, in the Obstetrics and Gynecology 
Department, Satkhira Medical College Hospi-
tal, Satkhira, Bangladesh between the periods 
of January 2020 and December 2020. Out of 
them 100 pa�ents with PCOS was considered 
as group I (case) and 100 pa�ents without 
PCOS was considered as group II (control). 
Presence of hyperandrogenism, hirsu�sm, 
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acne, polycys�c-appearing ovaries (by ultraso-
nography), obesity, and acanthosis nigricans, 
presence of oligomenorrhoea or amenorrhoea 
and pa�ent with history of infer�lity were 
enrolled in this study. Pa�ents who received 
hormonal contracep�ves or other drugs that 
could interfere with the hormone and meta-
bolic studies, pa�ents who suffered from 
chronic or acute disease such as gene�c 
syndromes, coeliac disease, renal, liver, or 
cardiac disease, or undernourishment, preg-
nant during the previous 6 months, use sex 
steroids, have abnormal thyroid func�on or 
prolac�n levels, postmenopausal women and 
pa�ent who refused to par�cipate in the study 
were excludeddc from the study. The objec-
�ves of the study along with its procedure, risk 
and benefits to be derived from the study was 
explained to the pa�ents in easily understand-
able local language and then informed consent 
was sought from them. It was assured that all 
records would be kept confiden�al and would 
not be disclosed anyway except for the 
purpose of study. Proper history taking, clinical 
examina�on, were performed. All findings 
were collected in a pre-designed data collec-
�on sheet.

Study Procedure
Pa�ent a�ending OPD of Obstetrics and Gyne-
cology in Satkhira Medical College Hospital, 
Satkhira, Bangladesh, as suspected case of 
Polycys�c Ovary Syndrome (PCOS), were 
enrolled for the study. The pa�ents were 
assessed, prepare and then informed consent 
was taken. All the reports were noted in the 
data collec�on sheet. 

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for Social Sciences version 
22.0 for Windows (SPSS Inc., Chicago, Illinois, 
USA).

Results 
We have taken details history of the suspected 
pa�ents of PCOS for iden�fica�on of risk 
factors of associa�on of PCOS. We have 
predicted age, educa�on, occupa�on, exercise, 
physical ac�vity,  body mass index (BMI), 
consump�on of fruits, consump�on of rich 
food, consump�on of so� drink, consump�on 
of fast food, consump�on of vegetables, 
consump�on of rice, and posi�ve family histo-
ry of diabetes mellitus, PCOS and infer�lity as 
risk factor for PCOS. A�er doing mul�variate 
logis�c regression analysis of risk factors asso-
ciated with PCOS, independent risk factors of 
polycys�c ovary syndrome were significantly 
associated with consump�on of fruits � 2 
�mes/week with OR=1.60 (95% CI 1.12 - 8.28), 
BMI >25 kg/m2 with OR=1.68 (95% CI 1.56 - 
10.79), family history of DM with OR=1.15 
(95% CI 2.04 - 5.57) and intake of rich food � 1 
�me/week OR=1.15 (95% CI 1.05-7.46). Other 
factors were not significantly associated with 
polycys�c ovary syndrome.

Discussion
Polycys�c Ovary Syndrome (PCOS) is a 
common endocrine disorder mostly due to 
hormonal imbalance. There could be more 
than one predisposing factors that can contrib-
ute for development of PCOS. If we can iden�-
fy, majority of predisposing factors by our 
study, careful monitoring and proper correc-
�ve steps may help in preven�on of develop-
ment of PCOS and its long term health conse-
quences and adequate management of PCOS 
can be ensured. We have predicted age, educa-
�on, occupa�on, exercise, physical ac�vity,  
body mass index (BMI), consump�on of fruits, 
consump�on of rich food, consump�on of so� 
drink, consump�on of fast food, consump�on 
of vegetables, consump�on of rice, and posi-
�ve family history of diabetes mellitus, PCOS, 
infer�lity as risk factor for PCOS.
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Table: Mul�variate logis�c regression analysis of risk factors associated with Polycys�c Ovary 
Syndrome (n=200)

s=significant, p value reached from Chi-square test  

0.47

0.40

1.9

1.88

0.54

0.01

0.18

0.81

0.76

-0.03

-0.16

-0.15

-0.39

0.18

0.09

0.68

0.47

0.57

0.26

0.08

0.45

0.70

0.67

0.53

0.25

0.40

1.12

1.56

2.04

1.05

0.03

0.87

0.35

0.57

0.57

0.28

0.30

0.53

0.31

8.28

10.79

5.57

7.46

0.88

1.18

2.02

8.92

7.89

3.32

2.39

1.39

1.49

0.010s

0.000s

0.005s

0.001s

0.392

0.882

0.693

0.249

0.258

0.962

0.761

0.549

0.331

1.60

1.68

1.15

1.15

0.72

1.01

0.84

2.25

2.13

0.97

0.85

0.86

0.68

p value
LowerUpper

Fruits

BMI

FHO DM

Rich Food

Occupa�on

Age

Educa�on

FHO PCOS

FHO 
Infer�lity
Physical
 Ac�vity

0.89 0.67 0.65 9.19 0.1852.45Exercise

-0.33 0.31 0.39 1.32 0.2870.72Fast food
(�mes/week)

So� Drinks
(�mes/week)

Vegetables
(�mes/week)

Rice
(�mes/week)

ORSE B
95% CI for EXP (B)

PCOS is a problem with hormones that affects 
women during their childbearing year’s ages 
15 to 44 years. Between 2.2 and 26.7 percent 
of women in this age group have PCOS [11]. In 
another study Yang et al. (2018) found the age 
odds ra�o had 1.04 with 95% C.I 0.927–1.168. 
Calzada et al. (2019) study showed the age was 
similar in both groups, women with PCOS  

having mean age 28±5 years and healthy 
controls was 30±6 years, which is similar with 
the present study.

This study observed that housewife and 
service holders with less physical ac�vity had 
significantly higher rates of PCOS; this effect 
may be related to age, body weight etc. Simi-
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larly, Shan et al. (2015) found employed 
pa�ents were 86.7% in case group and 91.9% 
in control group. The difference were not 
sta�s�cally significant (p>0.05) between two 
groups.

In our study, pa�ents with family history of 
PCOS had 2.5 �mes chance of having PCOS 
with 95.0% C.I (0.57 to 8.92) with a p value of 
0.249 which is not sta�s�cally significant. Simi-
larly, Begum et al. (2019) study observed that 
par�cipants who had a posi�ve family history 
of PCOS in PCOS group and non-PCOS group 
are 60.8% and 58.5% respec�vely. The pres-
ence of a gene�c component to PCOS and 
familial clustering of reproduc�ve and meta-
bolic abnormali�es results in increased risk of 
PCOS among first-degree rela�ves of PCOS 
pa�ents [17]. The high risk factors of polycys�c 
ovarian syndrome include family history of 
diabetes and family history of infer�lity 
obtained by Shan et al. (2015). 

Thomson et al. (2011) and Hutchison et al. 
(2011) studies suggested that many of the 
pathophysiological symptoms of PCOS can be 
improved by regular par�cipa�on in physical 
ac�vity.  Though in our study we did not found 
the associa�on of physical ac�vity with PCOS.

Rodrigues et al. (2015) study observed that 
women with PCOS had lower quality diet 
including, high intake of sodium, so� drink, 
refined grains, and low intake of vegetables, 
fruits, dairy and sea foods. Hosseini et al. 
(2017) study indicated that more intakes of 
whole grains, plant proteins, and sea foods, 
and fewer intakes of refined grains were asso-
ciated with lower risk of PCOS. 

In our study we found posi�ve associa�on of 
consump�on of rich food ≥ 1 �me/week with 
occurrence of PCOS with a p value of 0.001 (OR 
1.15 and CI 1.05/7.46).

Hosseini et al. (2017) study reported that 
higher intake of whole grains was associated 
with 64.0% lower risk of PCOS. The importance 
of carbohydrate intake due to its effect on the 
hormonal and metabolic system has been 
suggested by Hosseini et al. (2017) study.

In this present study, it was observed that fast 
food ≥ 1 �me per week had 0.72 �mes chance 
of having PCOS with 95.0% (C.I 0.39-1.32). 
Begum et al. (2019) study found that par�ci-
pants consuming fast food diet for more than 3 
days per week have 1.7 �mes more risk to 
develop PCOS compared to those consume 
fast food diet for less than 3 days per week also 
this risk is sta�s�cally significant (p<0.05). Fast 
food usually contains high amounts of saturat-
ed fats and steroids frequent consump�on of 
fast food and irregular ea�ng habits leads to 
fluctua�ons in glucose levels, insulin resistance 
and increases hormonal imbalance such as 
hyperandrogenism adding to the risk for devel-
opment of PCOS [15]. Legro et al. (2013) study 
emphasize weight loss strategies along with 
calorie restricted diet for be�er control of 
PCOS. 

In this present study, it was observed that BMI 
belonged to >25 kg/m2 had 1.68 �mes chance 
of having PCOS with 95.0% C.I 1.56 to 10.79. 
Begum et al. (2019) study observed that obese 
par�cipants are at 1.74 �mes more risk for 
development of PCOS compared to par�ci-
pants with normal BMI. This is probably 
because of aggrega�on of factors that is lack of 
physical exercise and unhealthy diet habits. 
Also it was observed that obesity augments 
the severity of hyperinsulinemia in women 
with PCOS. Yang et al. (2018)in their study 
showed that BMI odds ra�o had 1.097 with 
95% C.I  1.0–1.2 and odds ra�o 1.307 with 95% 
C.I ad 1.1–1.6% respec�vely, which support 
with the present study. Baldani et al. (2015) 
men�oned in their study that PCOS women 
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tend to accumulate fat in the visceral abdomi-
nal region, which confers them a metabolic 
risk. Wanderley et al. (2018) reported that 
there was a significant associa�on between 
both anthropometric factors BMI and waist 
circumference and all the insulin resistance 
diagnos�c methods. 

A�er doing mul�variate logis�c regression 
analysis of risk factors associated with PCOS, 
independent risk factors of polycys�c ovary 
syndrome were significantly associated with 
consump�on of fruits ≤ 2 �mes/week with 
OR=1.60 (95% CI 1.12 - 8.28), BMI >25 kg/m2 
with OR=1.68 (95% CI 1.56 - 10.79), family 
history of DM with OR=1.15 (95% CI 2.04 - 
5.57) and intake of rich food ≥ 1 �me/week 
OR=1.15 (95% CI 1.05-7.46). Other factors 
were not significantly associated with polycys-
�c ovary syndrome.

Conclusion
So, from the study it can be concluded that, 
consump�on of fruits ≤ 2 �mes/week, BMI >25 
kg/m2, posi�ve family history of DM and 
intake of rich food ≥ 1 �me/week can be 
regarded as risk factor for PCOS. Other factors 
were not significantly associated with polycys-
�c ovary syndrome in our study though we 
cannot rule out their associa�on due to our 
small sample size.
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ABSTRACT
Introduc�on: Among the ventral hernia Para-Umbilical Hernia (PUH) is one of the most common 
surgical problems.  The prosthe�c repair has become the standard of prac�ce for para-umbilical 
hernia management with be�er outcome. There is s�ll debate going on regarding the op�mal 
surgical approach. This study compared the short term outcomes following open versus laparo-
scopic mesh repair. Aim: To compare the early complica�ons of open repair with laparoscopic 
repair of PUH. To compare the post-opera�ve hospital stay of open repair with laparoscopic 
repair of PUH. Methods: This was a prospec�ve compara�ve clinical study done from January 
2016 to December 2020 at the department of surgery in Satkhira Medical College Hospital, Sadar 
hospital & different private hospitals & clinics at Satkhira. Results: Out of 80 pa�ents with PUH, 
40 received open meshplasty and 40 pa�ents received laparoscopic meshplasty. Postopera�ve 
pain and length of hospital stay is significantly less in laparoscopic PUH repair. Postopera�ve com-
plica�ons like wound infec�on, seroma, and haematoma are rela�vely less in laparoscopic group 
though sta�s�cally not significant. Conclusion: Laparoscopic PUH repair has significantly be�er 
outcome in terms of postopera�ve pain and postopera�ve hospital stay.
Keywords: Para-umbilical hernia, open herniorrhaphy, laparoscopic herniorrhaphy.
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Introduc�on
Para-Umbilical Hernia (PUH) is one of the most 
common surgical problems with rise in the 
repair rate annually [1, 2]. Previously PUHs 
were repaired by tension-free suture tech-
nique. Due to high recurrence rate this proce-
dure lost popularity [3]. A real change in view 
of PUH repair came with the introduc�on of 
meshplasty [4]. Nowadays meshplasty is the 
most commonly performed procedure for PUH 
[5]. 

An increased incidence of wound infec�on and 

wound-related complica�ons in open mesh 
repair lead to con�nuing research into the 
op�mal method of treatment of PUH which 
lead the surgeons to adopt laparoscopic 
approach. Conven�onally, smaller PUH has 
been repaired by open suture technique such 
as MAYO repair and its modifica�ons but with a 
high recurrence rate of more than 20% [6, 7]. 
The open repair using prosthe�c mesh usually 
require adequate subcutaneous dissec�on, 
raising of flaps and drain inser�on with 
increased incidence of wound complica�ons 
such as infec�on [8].
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The recent introduc�on of laparoscopic repair 
of ventral hernias is gaining popularity and is 
being prac�ced by many surgeons all over the 
world [9, 10]. There is an increasing evidence 
that laparoscopic repair of PUH is superior to 
open mesh repair regarding opera�ve and 
postopera�ve complica�ons, postopera�ve 
pain and overall morbidity and mortality [11]. 
Very few studies are available comparing the 
open versus laparoscopic para-umbilical mesh 
repair and most of these are retrospec�ve 
[12–14]. 

The primary objec�ve of the study was to com-
pare the early complica�ons of LHR and OHR 
with mesh of PUH. Secondary objec�ves were 
to compare the opera�ve �me and length of 
postopera�ve hospital stay.

Methods
This was a prospec�ve clinical study done in 
the department of surgery in Satkhira Medical 
College Hospital, Sadar hospital & different 
private hospitals & clinics from January 2016 to 
January 2021. All the pa�ents above 18 years 
who a�ended surgical outpa�ent department 
with PUH were enrolled in our study. Pa�ents 
who underwent laparoscopic repair in any 
surgical unit formed the laparoscopic group 
whereas those who underwent open repair 
formed the open group. Exclusion criteria 
included 1) Pa�ents with obstructed or stran-
gulated PUH, 2) Pa�ents with abdominal 
malignancies, 3) Pa�ents with coagulopathy, 
severe cardiopulmonary disease, ascites and 
renal failure, 4) Pa�ents who had PUH repair in 
combina�on with another major surgical oper-
a�on such as laparoscopic cholecystectomy 
and inguinal hernia repair, 5) Pa�ents with 
recurrent PUH. A�er the pa�ent’s consent to 
par�cipate in the study, the surgeon collected 
the demographic data, clinical presenta�on, 
comorbidity and size of the defect, intraopera-
�ve complica�ons, post- opera�ve complica-

�ons, post-opera�ve pain, opera�ng �me and 
length of hospital stay.

Surgery in OHR group was done mostly under 
regional anaesthesia. In some cases, general 
anaesthesia was also given. All cases in LHR 
group were done under general anaesthesia. 
An�bio�c was prophylac�cally given before 
incision. Abdomen was prepared, painted and 
draped.

In OHR, the sac was iden�fied and in anatomi-
cal repair, the defect was closed primarily with 
non-absorbable suture. In addi�on to closure 
of defect, an absorbable Light Weight Mesh of 
suitable size with a minimum of 3 cm overlap 
beyond the margin of the defect was placed 
and fixed by a series of “U” s�tches through 
the mesh and anterior rectus sheath and skin 
closed over it. A suc�on drain of suitable size 
was placed subcutaneously depending upon 
the extent of dissec�on and size of a hernia. 

In laparoscopic hernia repair, the contents 
reduced, the fascial edges of the hernia defect 
were iden�fied and size of the defect es�mat-
ed a�er reducing the intra-abdominal pres-
sure. To these measurements, 6 cm was added 
in both the direc�ons to provide overlap of 
fascial edges (minimal 3 cm) of the hernia by 
the mesh. A Prolene mesh of appropriate size 
was introduced into the abdomen through the 
10 mm port. The circumference of the mesh 
was then tacked to the abdominal wall at 
approximately 1 cm intervals.

Pa�ents were allowed to take oral meals post-
opera�vely a�er recovering from anaesthesia. 
Pa�ents were discharged when they were 
symptoma�cally be�er and advised to 
perform their rou�ne daily ac�vi�es. Post-op-
era�ve pain and severity of pain was assessed 
daily during hospital stay using Visual Ana-
logue pain Scale (VAS).
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Local complica�ons like wound infec�on, 
haematoma and seroma were assessed post-
opera�vely. Seroma and haematoma forma-
�on were confirmed by ultrasound. Pa�ents 
who developed seroma/ haematoma were 
managed conserva�vely without any interven-
�on by oral an�bio�c for five days to prevent 
any secondary infec�on.

Results
A total of 80 pa�ents with para-umbilical 
hernia were included in the study of which 40 
were taken as study group who underwent 
LHR (Laparoscopic Herniorrhaphy) and remain-
ing 40 were taken as control group who under-
went OHR (Open Herniorrhaphy) either by 
open meshplasty or anatomical repair. The two 
groups were similar in respec�ve to pa�ent’s 
age, sex and size of the defect.

Table 1 shows the mean age, sex and hernia 
size in open and laparoscopic groups which 
was nearly similar between groups. Both the 
groups did not have any intraopera�ve compli-
ca�ons. In the postopera�ve period in the LHR 
group, no pa�ent developed wound haemato-
ma and seroma (table 2). 
Table 1:  Age, sex and hernia size distribu�on in 
groups.

45

3.1 3.2

42

28/12 25/15

Variable
Open 

Herniorrhaphy
n = 40

Laparoscopic
Herniorrhaphy

n = 40
Mean Age

 (years)

Sex (M/F)

Mean
Hernia

Size (cm)

Table 2: Intra and post-opera�ve events 
between groups.
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Herniorrhaphy
n = 40
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Herniorrhaphy

n = 40
Opera�ng 
�me (h:m)

Post-opera�ve 
hematoma

Post-opera�ve 
seroma

Post-opera�ve 
infec�on

Post-opera�ve 
pain

Hospital
stay

Figure 1: Pie chart showing post-opera�ve 
wound infec�on.

In OHR group 4 out of 40 pa�ents developed 
wound hematoma (10%) and 4 out of 40 
pa�ents developed seroma (10%). In LHR 

group only 2 pa�ent out of 40 developed 
wound infec�on (5%) and in OHR group 6 out 
of 40 pa�ents developed wound infec�on 
(15%).

Discussion
A para-umbilical hernia is a protrusion of a 
viscous or part of it through the linea alba 
abu�ng superiorly or inferiorly on the umbili-
cus. Most common presenta�on of PUH is 
swelling adjacent to umbilicus with the 
involvement of one of the walls of the umbili-
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Diagnosis of PUH is mainly clinical. Some 
pa�ents present with intes�nal obstruc�on 
when bowel gets trapped in sac causing adhe-
sions and irreducibility. In such cases imaging 
modali�es like ultrasonography and abdomen 
radiography are helpful in knowing the 
contents of sac and severity of obstruc�on.

Surgery is the treatment of choice. In case of 
small defects (≤2-3 cms in diameter) primary 
anatomical repair can be done but in large 
defects (>2-3 cms in diameter) simple anatomi-
cal repair is associated with high recurrence 
rates. With the advent of mesh repair there 
was a dras�c decline in recurrence rate. Pros-
the�c mesh can be placed as on-lay/overlay, 
inlay and underlay.

A recent meta-analysis of randomised 
controlled trials showed that laparoscopic 
repair significantly decreases the risk of wound 
complica�ons like haematoma, seroma, and 
infec�on following ventral hernia repair [9]. 
Compared to open repair, laparoscopic repair 
is technically feasible, safe and effec�ve with 
good clinical outcome. It is associated with 
rela�vely longer intraopera�ve �me but 
reduced postopera�ve pain, analgesic require-
ment, complica�ons and infec�on rates with 
early return to normal ac�vi�es.

In open technique due to long incision, exten-
sive dissec�on and raising of adequate flaps for 
mesh fixa�on postopera�ve pain is generally 
more when compared with laparoscopic 
repair.

Laparoscopic repair needs surgical exper�se. 
Intraopera�ve �me in laparoscopic repair is 
rela�vely more.Due to less postopera�ve pain 
and morbidity in laparoscopic repair, pa�ents 
tend to be discharged early than open repair as 
a result less postopera�ve hospital stay. 

Limita�on
Limita�ons of study were less sample size, not 
randomized and not taking cost effec�veness 
into considera�on.

Conclusion
The laparoscopic repair had significantly less 
postopera�ve pain due to less �ssue handling. 
Pa�ents a�er laparoscopic repair can be 
discharged early and therefore has less dura-
�on of hospital stay. Laparoscopic repair is 
much be�er than open repair due to less post-
opera�ve morbidity. So it is concluded that 
laparoscopic PUH repair is effec�ve than open 
PUH repair in terms of postopera�ve pain and 
postopera�ve hospital stay.
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Abstract
Background: In the Wuhan region of China an outbreak of severe acute respiratory syndrome 
(SARS) was iden�fied in December 2019 by a new corona virus SARS-CoV-2 and disease was 
named coronavirus disease-19 (COVID-19). On March 8, 2020 three cases of pandemic COVID-19 
were confirmed by the Ins�tute of Epidemiology, Disease Control and Research (IEDCR) for the 
first �me in Bangladesh. Most of the COVID-19 cases are mild and even asymptoma�c, but about 
15% of the pa�ents have a more severe presenta�on and approximately 5% are cri�cally ill 
pa�ents with difficult-to-treat hypoxemia, clo�ng disorders, renal failure. Important challenges 
to the management of these pa�ents is to se�ng up of intensive care unit (ICU) on urgent basis 
at different level of health care in Bangladesh. Mortality rates reported in pa�ents with cri�cally 
severe COVID-19 in the ICU range from 50–65% and in pa�ents requiring invasive mechanical 
ven�la�on, mortality rates have been reported to be as high as 97% in some early experience. 
Risk factors and op�mum care issues are major challenge in COVID-19 management. Objec�ves: 
To iden�fy risk factors associated with mortality of pa�ents and to measure outcome with 
COVID-19 requiring treatment in Intensive care unit. Se�ngs and study design: This retrospec-
�ve, observa�onal cohort study included 86 consecu�ve cri�cally ill pa�ents with laboratory-con-
firmed COVID-19 referred for ICU admission from July 2021 to November 2021 in Shaheed Sheikh 
Abu Naser Specialized Hospital, Khulna, Bangladesh. Infec�on with severe acute respiratory 
syndrome coronavirus was confirmed by RT-PCR assay of nasopharyngeal swabs with oxygen 
satura�on less than 84% on more than 15 liters oxygen (O2) via non rebreathing mask, or respira-
tory rate (RR) more than 22 per minute on 15 liters oxygen (O2) via non rebreathing mask. 
Results: Majority pa�ent’s age were between 50 to 80 years. There was no significant sex 
predomina�on, male and female pa�ent were 51% and 49% respec�vely. Significant number of 
pa�ents admi�ed in ICU having Diabetes Mellitus and/or hypertension, their treatment outcome 
is poor. 66 (76.75%) pa�ents out of 86 were deceased and 20 (23.25%) were alive. Conclusion: 
Study showed overall mortality and ven�la�on related mortality in pa�ents with severe COVID-19 
admi�ed to ICU. Poor outcome depends on older age, associated comorbidi�es and severity of 
baseline vital signs at admission. 
Keywords: COVID-19, ICU, Outcome.

ICU Outcomes and Survival in Pa�ents with Severe Covid-19 in Ter�ary 
Healthcare Level
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Introduc�on
In the Wuhan region of China an outbreak of 
severe acute respiratory syndrome (SARS) was 
iden�fied in December 2019 by a new corona 
virus SARS-CoV-2 and disease was named coro-
navirus disease-19 (COVID-19) [1, 3]. The virus 
spread from China to Europe, America and 
then almost all country of the world. On March 
8, 2020, three cases of pandemic COVID-19 
were confirmed by the Ins�tute of Epidemiolo-
gy, Disease Control and Research (IEDCR) for 
the first �me in Bangladesh [4]. Till then 
12,261,252 PCR for COVID-19 test were done, 
1,731,524 cases were confirmed. Among them 
28,273 death were recorded [5]. In Khulna 
di-vision 102,487 cases were confirmed. 
COVID-19 is characterized by a flu-like 
syndrome, with symptoms such as fever, 
cough, myalgia, anosmia and gastrointes�nal 
symptoms. Most of the COVID-19 cases are 
mild and even asymptoma�c, but about 15% of 
the pa�ents have a more severe presenta�on 
and approximately 5% are cri�cally ill pa�ents 
with difficult-to-treat hypoxemia, clo�ng 
disorders, renal failure [6]. Important challeng-
es to the manage-ment of these pa�ents is to 
se�ng up of intensive care unit (ICU) on urgent 
basis at differ-ent level of health care in 
Bangladesh. 

Mortality rates reported in pa�ents with cri�-
cally severe COVID-19 in the ICU range from 
50–65% [7-9] and in pa�ents requiring invasive 
mechanical ven�la�on, mortality rates have 
been reported to be as high as 97% in some 
early experience [9]. Management of cri�cally 
ill pa�ents with severe COVID-19 have varied 
between ci�es and countries, and recent 
reports suggest a lower mortality rate [11].The 
regional and ins�tu�onal varia�ons in ICU 
outcomes and overall mortality are not clearly 
understood and are not related to the use 
experimental therapies with the use remde-
sivir [12], hydroxychloroquine/azithromycin 
[13], lopinavir-ritonavir [14] and convalescent 

plasma [15, 16] have been inconsistent in 
terms of mortality reduc�on and improvement 
of ICU outcomes. So it is our concern to 
provide op�mum treatment in severe 
COVID-19 pa�ent treated in ICU.

Materials and Methods
This is a retrospec�ve cohort study was 
conducted at Shaheed Sheikh Abu Naser 
Specialized Hospital, Khulna, Bangladesh, 
where dedicated ICU was established to serve 
cri�cal COVID-19 posi�ve pa�ent. We consid-
ered the following criteria to admit pa�ents to 
ICU- Oxygen satura�on less than 84% on more 
than 15 liters oxygen (O2) via non rebreathing 
mask, or respiratory rate (RR) more than 22 
per minute on 15 liters oxygen (O2) via non 
rebreathing mask with posi�ve PCR test for 
CVID-19. From July 2021 to November 2021 
ICU of Sheikh Abu Naser Specialized Hospital, 
Khulna, Bangladesh was converted to COVID 
dedicated ICU to serve COVID-19 posi�ve 
pa�ents. Physicians from mul�ple discipline 
like anesthesiologist, cardiologist, nephrolo-
gist, rehabilita�on specialist and nurses were 
deployed to serve this COVID-19 dedicated ICU 
a�er comple�on of online and offline training 
schedule. We collected all pa�ent data like 
ini�al vitals, ICU interven�ons, therapies and 
lastly outcome of treatment like discharge to 
home or care in red zone ward for observa�on, 
complica�ons and death. Categorical variables 
were expressed in counts, percentages and 
tabulated form.

Results
From July 2021 to November 2021 total 86 
pa�ents were admi�ed in COVID dedicated 
ICU at Shaheed Sheikh Abu Naser Specialized 
Hospital with oxygen satura�on less than 84% 
on more than 15 liters oxygen (O2) via non 
rebreathing mask, or respiratory rate (RR) 
more than 22 per minute on 15 liters oxygen 
(O2) via non rebreathing mask with posi�ve 
PCR test for COVID-19.
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Table-1: Characteris�cs of pa�ents with outcome admi�ed in ICU with COVID-19

Age
(Years)

Total
Number

Pa�ent
Alive

Pa�ent
Deceased

Risk Factors
DM HTN CVD CKD

Sex Distribu�on
Male Female

31-40
41-50
51-60
61-70
71-80
81-90

91-100
Total

10
4

22
30
16
2
3

86

5
3
6

15
11
2
2

44 (51%)

4
1

16
15
5
-
1

42 (49%)

6
4

13
24
11
-
2

60

4
4
6

14
10
2
1

41

-
-
2
4
5
1
1

13

1
1
3
4
2
7
-

12

4
1
6
7
2
-
-

20 (23.25%)

5
3

16
23
14
2
3

66 (76.75%)
DM-Diabetes Mellitus, HTN-Hypertension, CVD-Cerebrovascular Disease, CKD-Chronic Kidney Disease 
Table-2: Baseline clinical characteris�cs of the pa�ents admi�ed to ICU with COVID-19

Ini�al Vital Signs Pa�ent Alive (20)Total Pa�ents (86) Pa�ent Deceased (66)
Temperature ≥1000F

Oxygen ≤ 90%
Respiratory rate ≥ 22/min
Heart rate ≥100/min

Systolic blood pres-
sure(SBP) ≤ 90mmHg

4
51
68
55

5

1 (25%)
6 (12%)

14 (20.5%)
15 (27%)

-

3 (75%)
45 (88%)

54 (79.5%)
40 (73%)

5 (100%)

Table-3: ICU management and interven�ons pa�ents with COVID-19

Pa�ent 
Alive (20)

Total 
Pa�ents (86)

Pa�ent 
Deceased (66)Characteris�cs 

Renal replacement
Non-invasive ven�la�on
Mechanical ven�la�on

Deep vein thrombosis
Pneumothorax 
Decubitus ulcer

IC
U

 
In

te
rv

en
-

�o
ns

Co
m

pl
ic

a-
�o

ns
CO

VI
D-

19
 

Th
er

ap
y

Azithromycin 
Amoxycillin+Clavulanic acid

Hydroxy chloroquine
Remdesivir 

Cor�costeroids 
An�-coagulants  

-
57
34
-

60
-
-
-

3
-

60
60

-
20
2
1

26
-
-
-

1
-

19
25

-
82
36
1

79
-
-
-

4
-

77
80

Table-1 shows baseline characteris�cs of the 
pa�ents, no pa�ent was found below 31 years 
and majority pa�ents age were between 50 
years to 80 years. There was no significant sex 
predomina�on, male and female pa�ent were 
51% and 49% respec�vely. Significant number 

of pa�ents admi�ed in ICU having Diabetes 
Mellitus and/or hypertension, their treatment 
outcome is poor.

Baseline clinical characteris�cs of pa�ents 
were shown in table-2, in COVID dedicated ICU 
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fever is not a significant sign but hypoxemia, 
high respiratory rate and tachycardia were 
common features.  All ini�al vital signs are 
directly related with pa�ent’s outcome and 
mor-tality rate is 100% in pa�ents with hypo-
tension (systolic blood pressure less than 
90mm hg). There was no significant outcome 
difference among high temperature, hypox-
emia and tachycardia.

Objec�ves of ICU management was to main-
tain basic vital signs and to prevent compli-
ca-�ons, though there was no strict manage-
ment protocol. Table-3 shows no support ther-
apy was needed for renal failure, though about 
14% pa�ent had chronic kidney disease. 
Almost all pa�ents were treated non-invasive 
ven�la�on and/or mechanical ven�la�on and 
few pa-�ents were treated by both non-inva-
sive and mechanical ven�la�on. Majority cri�-
cal pa-�ents in ICU were treated with Remde-
sivir, Cor�costeroids and An�-coagulants. No 
pa�ents developed deep vein thrombosis, 
pneumothorax and decubitus ulcer in our 
series.

Discussions
Coronavirus disease (COVID-19) has affected 
millions of people worldwide, and several 
soci-odemographic variables, comorbidi�es 
and care variables have been associated with 
compli-ca�ons and mortality. Factors related 
to increasing the probability of requiring ICU 
care or dying in pa�ents with COVID-19 were 
iden�fied, facilita�ng the development of 
an�cipatory interven�on measures that favor 
comprehensive care and improve pa�ent prog-
nosis [17]. In our study mortality was driven by 
age, presenta�on of severity on admission and 
pre-exis�ng comorbidi�es like diabetes, hyper-
tension and CKD. A registry-based cohort study 
in Swedish intensive care units for COVID-19 
found mortality depends on age, baseline 
disease severity, the presence and degree of 
organ failure, rather than pre-exis�ng comor-
  

bidi�es [18]. In our study no pa�ent was found 
below 31 years and majority pa�ent’s age were 
be-tween 50 years to 80 years. COVID-19 Lom-
bardy ICU Network found Italy, the majority 
were older men, and a large propor�on 
required mechanical ven�la�on and ICU mor-
tality was 26% [19]. But our mortality rate was 
higher and it was 76.75%. A single-center, 
cross-sec�onal study in Poland shows pa�ents 
required intuba�on and mechanical ven�la-
�on. ICU mortality was 67%. Hospital mortality 
among pa�ents admi�ed to the ICU and those 
who were disqualified was 70% and 79%, 
respec�vely [20], which is similar to our study 
series. 

Conclusion
Our study showed overall mortality and ven�-
la�on related mortality in pa�ents with severe 
COVID-19 admi�ed to ICU. Our study support-
ed the previously reported overwhelmingly 
poor outcomes of mechanically ven�lated 
pa�ents with COVID-19 induced respiratory 
failure and ARDS. Poor outcome depends on 
older age, associated comorbidi�es and severi-
ty of baseline features at admission. 

References
1. Chan JF, Kok KH, Zhu Z, Chu H, To KK, Yuan S, 
et al. Genomic characteriza�on of the 2019 
novel human-pathogenic coronavirus isolated 
from a pa�ent with atypical pneumonia a�er 
visi�ng Wuhan. Emerg Microbes Infect. 
2020;9(1):221-36. 
2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, 
et al. A Novel Coronavirus from Pa�ents with 
Pneumonia in China, 2019. N Engl J Med. 
2020;382(8):727-33. 
3. Wu F, Zhao S, Yu B, Chen YM, Wang W, Song 
ZG, et al. A new coronavirus associated with 
human respiratory disease in China. Nature. 
2020;579(7798):265-9. 
4. Paul R. Bangladesh confirms its first three 
cases of coronavirus. 2020. Available form: 
h�ps://www.reuters.com/ar�



JSMC 44 Jan 2021  Vol. 08  No. 01
c l e / u s - h e a l t h - c o r o n a v i r u s - b a n g l a -
desh-idUSKBN20V0FS
5. h�p://103.247.238.92/webportal/pages/-
covid19.php visited on 27/1/2022 
6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. 
Clinical course and risk factors for mortality of 
adult inpa�ents with COVID-19 in Wuhan, 
China: a retrospec�ve cohort study. Lancet. 
2020;395(10229):1054-62. 
7. Lillicrap D. Disseminated intravascular coag-
ula�on in pa�ents with 2019-nCoV pneumo-
nia. J Thromb Haemost. 2020;18(4):786-7. 
8. Puelles VG, Lütgehetmann M, Lindenmeyer 
MT, Sperhake JP, Wong MN, Allweiss L, et al. 
Mul�organ and Renal Tropism of SARS-CoV-2. 
N Engl J Med. 2020;383(6):590-2. 
9. Qin C, Zhou L, Hu Z, Zhang S, Yang S, Tao Y, et 
al. Dysregula�on of Immune Response in 
Pa�ents With Coronavirus 2019 (COVID-19) in 
Wuhan, China. Clin Infect Dis. 
2020;71(15):762-8. 
10. Wang Y, Lu X, Chen H, Chen T, Su N, Huang 
F, et al. Clinical Course and Outcomes of 344 
Intensive Care Pa�ents with COVID-19. Am J 
Respir Crit Care Med. 2020. Epub 2020/04/09. 
11. Cummings MJ, Baldwin MR, Abrams D, 
Jacobson SD, Meyer BJ, Balough EM, et al. 
Epidemiology, clinical course, and outcomes of 
cri�cally ill adults with COVID-19 in New York 
City: a prospec�ve cohort study. Lancet. 2020. 
Epub 2020/05/23. 
12. Beigel JH, Tomashek KM, Dodd LE, Mehta 
AK, Zingman BS, Kalil AC, et al. Remdesivir for 
the Treatment of Covid-19—Preliminary 
Report. N Engl J Med. 2020. Epub 2020/05/24. 
13. Molina JM, Delaugerre C, Le Goff J, Mela-Li-
ma B, Ponscarme D, Goldwirt L, et al. No 
evidence of rapid an�viral clearance or clinical 
benefit with the combina�on of hydroxychlo-
roquine and azithromycin in pa�ents with 
severe COVID-19 infec�on. Med Mal Infect. 
2020; 50(4):384. Epub 2020/04/03.
14. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, 
et al. A Trial of Lopinavir-Ritonavir in Adults 
Hospitalized with Severe Covid-19. N Engl J 
Med. 2020; 382(19):1787–99. Epub 
2020/03/19.

15. Chen L, Xiong J, Bao L, Shi Y. Convalescent 
plasma as a poten�al therapy for COVID-19. 
Lancet Infect Dis. 2020; 20(4):398–400. Epub 
2020/03/03.
16. Shen C, Wang Z, Zhao F, Yang Y, Li J, Yuan J, 
et al. Treatment of 5 Cri�cally Ill Pa�ents With 
COVID-19 With Convalescent Plasma. JAMA. 
2020. Epub 2020/03/29. 
17. Machado-Alba JE(1), Valladales-Restrepo 
LF(1)(2), Machado-Duque ME(1)(2), 
Gaviria-Mendoza A(1)(2), Sánchez-Ramírez 
N(1), Usma-Valencia AF(1), Rodrí-
guez-Mar�nez E(3), Rengifo-Franco E(3), Fore-
ro-Supelano VH(4), Gómez-Ramirez DM(5), 
Sabogal-Or�z A(5). Factors associated with 
admission to the intensive care unit and mor-
tality in pa�ents with COVID-19, Colombia. 
PLoS One. 2021 Nov 19;16(11):e0260169.
18. Chew MS(1), Blixt PJ, Åhman R, Engerström 
L, Andersson H, Berggren RK, Tegnell A, McIn-
tyre S. Na�onal outcomes and characteris�cs 
of pa�ents admi�ed to Swedish intensive care 
units for COVID-19: A registry-based cohort 
study. Eur J Anaesthesiol. 2021 Apr 
1;38(4):335-343. 
19. Grasselli G(1)(2), Zangrillo A(3)(4), Zanella 
A(1)(2), Antonelli M(5)(6),Cabrini L(7), Castelli 
A(8), Cereda D(9), Coluccello A(10), Fo� 
G(11)(12), Fumagalli R(11), Io� G(13), Latroni-
co N(14)(15), Lorini L(16), Merler S(17), Natali-
ni G(18), Pia� A(7), Ranieri MV(19), Scandro-
glio AM(3), Stor� E(20), Cecconi M(21)(22), 
Pesen� A(1)(2); COVID-19 Lombardy ICU 
Network. Baseline Characteris�cs and 
Outcomes of 1591 Pa�ents Infected With 
SARS-CoV-2 Admi�ed to ICUs of the Lombardy 
Region, Italy. JAMA. 2020 Apr 
28;323(16):1574-1581. 
20. Kokoszka-Bargieł I(1), Cyprys P(2), Rutkows-
ka K(3), Madowicz J(4)(5), Knapik P(3).Inten-
sive Care Unit Admissions During the First 3 
Months of the COVID-19 Pandemic in Poland: A 
Single-Center, Cross-Sec�onal Study. Med Sci 
Monit. 2020 Sep 26;26:e926974. 



Official Journal of 
Satkhira Medical College Teachers Association

Journal of 
Satkhira Medical College

BMDC Approved

JSMC

ISSN  2790-2501

VOLUME 08                                         NUMBER 01                               JANUARY 2021 
CONTENTS 
EDITORIAL  
Molnupiravir in COVID-19 
Professor Dr. A. H. S. M. Kamruzzaman 

05 

 
ORIGINAL ARTICLES  
Evalua�on of Adenosine Deaminase (ADA) and Gamma Interferron in Combina�on 
for the Diagnosis of Pulmonary and Extra-pulmonary Tuberculosis 
Sunil Krishna Baul, Shaikh Nazmus Saqueeb, Maitree Majumder, Ahmed Al Maaruf, 
Mohammad Ali, Mokerroma Ferdous, Kallyanashish Sardar 

07 

Rela�onship of Chest Pain with Changes in Rate Pressure Product and ST Segment 
a�er Sub Arachnoid Block in Caesarean Sec�on 
Md. Saifullah, G. M. Faruquzzaman, Md. Moniruzzaman 

16 

Associa�on of Comorbidity with Severity of COVID-19 Pa�ents of Bangladesh  
Hasin Akhter Jahan, Fareeda Tabassum, Nadia Nasrin, Shaikh Nazmus Saqueeb, 
Mohammad Maniruzzaman, Md. Abdul Alim, Manosh Kumar Mondal, Md. Mehedi 
Hasan 

22 

Iden�fica�on of Risk Factors for Polycys�c Ovary Syndrome: a Case Control Study 
Kamrunnahar Sheuli, Sankar Prosad Biswas, Ehsen Ara, Farhana Hossain, Mst. Rahima 
Khatun, Kaniz Fatema, Md. Alamgir Kabir 

28 

Compara�ve Study of Short Term Outcomes of Open versus Laparoscopic Repair of 
Para-Umbilical Hernia 
Md. Shariful Islam, Professor Md. Ruhul Quddus, S. M Golam Azam, Md. A�qul Islam 
Md. Mozzammel Haque, Md. Rasiduzzaman 

35 

Icu Outcomes and Survival in Pa�ents with Severe Covid-19 in Ter�ary Healthcare 
Level 
Kazi Nurjahan, Juhirul Islam, Lipika Roy, Moslema Parvin, Md. Belal Uddin 

40 

Prevalence of Dyslipidemia and Pa�ern of Lipid Profile among Medical Students 
Shaikh Nazmus Saqueeb, Professor Sunil Krishna Baul, Ahmed Al Maaruf, Mohammad 
Ali, Mokerroma Ferdous, Mohammad Maniruzzaman 

45 

Medical Treatment of Adenotonsillar Hypertrophy: a Study on 50 Cases 49 
Md. Abul Kalam Azad, Professor M. A. Ma�n, Professor Shaikh Nurul Fa�ah Rumi, 
Masud Bin Hasan, Tanjhila Akhter,  Md. Marufuzzaman, Md. Shamsur Rahman , Sajia 
Akhter 

 

 



JSMC 45 Jan 2021  Vol. 08  No. 01

Original Article

1. Associate Professor, Department of Biochemistry, Satkhira Medical College, Satkhira, Bangladesh.
2. Professor, Department of Biochemistry, Satkhira Medical College, Satkhira, Bangladesh.
3. RMO, Satkhira Medical College Hospital, Satkhira, Bangladesh.
4. Assistant Professor, Department of Biochemistry, Magura Medical College, Magura, Bangladesh.
5. Associate Professor, Department of Biochemistry, Jashore Medical College, Jashore, Bangladesh.
6. Assistant Professor, Department of Cardiology, Satkhira Medical College, Satkhira, Bangladesh.

Address of Correspondence: Dr. Shaikh Nazmus Saqueeb, Associate Professor, Department of 
Biochemistry, Satkhira Medical College, Satkhira, Bangladesh. Email: nazmus_saqueeb@yahoo.com

Abstract
Introduc�on: Due to stress from burden of study, abnormal food habits are not uncommon in 
medical students. So, they are prone to have abnormal lipid profile (dyslipidemia). So, prevalence 
and pa�ern of dyslipidemia is searched in medical students. Methods: This study was conducted 
among 63 second year medical students of Satkhira Medical College, Satkhira, Bangladesh. A�er 
overnight fas�ng, fas�ng blood sample was taken and lipid profile test was done to see the preva-
lence of dyslipidemia and pa�ern of lipid profile parameters. Results: Mean total cholesterol level 
was 164.71 ± 16.37 mg/dl in male students while 161.05 ± 17.07 mg/dl in female students. 
Triglyceride level was 117.14 ± 8.63 mg/dl and 116.82 ± 8.93 mg/dl in male and female students 
respec�vely. HDL-cholesterol level was 45.10 ± 2.10 mg/dl and 45.71 ± 2.35 mg/dl in male and 
female students respec�vely. LDL-cholesterol level was 91.82 ± 25.78 mg/dl and 85.25 ± 29.48 
mg/dl in male and female students respec�vely. 45.45% of male students and 21.95% female 
students have LDL cholesterol level more than advised target level. Conclusion: Though medical 
students of Satkhira Medical College do not have definite dyslipidemia but a significant percent-
age of them have LDL cholesterol above the target level and if kept unconcerned, it could have 
adverse health hazard on them.
Keywords: Lipid profile, dyslipidemia.

Prevalence of Dyslipidemia and Pa�ern of Lipid Profile among Medical 
Students

Shaikh Nazmus Saqueeb1, Professor Sunil Krishna Baul2, Ahmed Al Maaruf3, Mohammad Ali4, 
Mokerroma Ferdous5, Mohammad Maniruzzaman6

Introduc�on
Due to the economic growth, reducing physical 
work and increasing popularity of western 
foods, dietary pa�ern of medical students are 
at the stage of rapid transforma�on. It has 
become a trend to take junk food once or twice 
in a month. Due to various reasons, habit of 
taking regular physical exercise is not estab-
lished in medical students. As medical students 
have burden of increasing load of study, they 
are always in a state of mental stress which 
may have an impact on abnormal lipid profile.

Different studies have observed significantly 
higher prevalence of hypercholesterolemia 
and LDL hypercholesterolemia in urban popu-
la�ons [1]. Studies have inves�gated trends in 
the mean total, non-HDL, remnant and total: 
HDL cholesterol, triglycerides and HDL choles-
terol in an urban Indian popula�on [2]. 
Increased serum lipoprotein triggers micro 
vascular diseases that in addi�on to become a 
burden on affected individuals, also affect their 
families and the society at large in terms of 
economic and other hardships. Earlier studies 
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have reported a be�er lipoprotein status of 
apparently healthy elderly individuals living in 
rural Bangladesh [3]. 

Elevated serum lipids is a vital, poten�ally risk 
factor for cardiovascular chronic diseases in 
adults [4]. Many factors such as smoking, alco-
hol consump�on and physical ac�vity have a 
significant impact on blood lipid levels [5]. 
However, elevated blood lipids is modifiable 
and can be reduced by healthy lifestyle and 
ra�onal medical interven�on. 

High rates of psychosocial morbidity among 
students are acknowledged. Compared to an 
age-matched popula�on, medical students 
show higher anxiety and depression symptoms 
as well as higher suicide rates as a result of 
stress [6].

Stress is a challenge to the natural homeostasis 
of an organism; in turn, the organism may 
react to stress by producing a physiological 
response to regain equilibrium lost by the 
impact of the stressor. One such homeostasis 
that is disrupted is that of feeding behavior. 
Physiological aspects of ea�ng behaviors have 
been long studied, and informa�on is o�en 
derived from animal models fed standard lab 
chow. In humans, individual differences in food 
intake response are similarly noted – roughly 
40% increase and 40% decrease their caloric 
intake when stressed, while approximately 
20% of people do not change feeding behav-
iors during stressful periods [7]. These varying 
results may relate to the specific type of stress-
or manipulated, dura�on of stress provoca-
�on, and varia�ons in the sa�ety and hunger 
levels at the start of the study. For example, 
mild stressors could induce hyperphagia, while 
more severe stressor, hypophagia [8]. Howev-
er, other individual differences warrant consid-
era�on.

Therefore, it is obvious that, medical students 

are in con�nuous stress resul�ng in unfavor-
able ea�ng of unhealthy food leading to dyslip-
idemia. This is why this study was conducted to 
know prevalence and pa�ern of dyslipidemia 
among medical students.

Materials and Methods
This was a cross sec�onal observa�onal study 
which was done in department of Biochemis-
try of Satkhira Medical College, Satkhira, 
Bangladesh. A�er their first professional writ-
ten examina�on, they were asked to come in 
the department of Biochemistry of Satkhira 
Medical College in fas�ng state. 5 ml of venous 
blood was collected and serum was prepared 
from it. From the serum total cholesterol, 
triglyceride and high density lipoprotein (HDL) 
cholesterol was measured. Low density 
lipoprotein (LDL) cholesterol was calculated by 
Fried-Wald equa�on.

Results
The mean values (±SD) of total cholesterol, 
trighyceride, HDL cholesterol and LDL choles-
terol is shown in table 1. Table 1 shows that 
mean total cholesterol level was 164.71 ± 
16.37 mg/dl in male students while 161.05 ± 
17.07 mg/dl in female students. Triglyceride 
level was 117.14 ± 8.63 mg/dl and 116.82 ± 
8.93 mg/dl in male and female students 
respec�vely. HDL-cholesterol level was 45.10 ± 
2.10 mg/dl and 45.71 ± 2.35 mg/dl in male and 
female students respec�vely. LDL-cholesterol 
level was 91.82 ± 25.78 mg/dl and 85.25 ± 
29.48 mg/dl in male and female students 
respec�vely. Target of LDL cholesterol is 
advised to maintain <100 mg/dl is all sexes. 
Table 2 shows the LDL cholesterol level >100 
mg/dl in male and female students which 
shows that 45.45% of male students and 
21.95% female students have LDL cholesterol 
level >100 mg/dl. Lipid profile pa�ern in sexes 
is shown in figure 1. Figure 2 shows the 
percentage of male and female students above 
desired LDL cholesterol target level.
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Table 1: Mean (± SD) lipid profile parameters of 
medical students according to sex.

Lipid Profile 
Parameters

Male
n = 22

Female
n = 41

Total Cholesterol 
(mg/dl)

Triglyceride 
(mg/dl)

LDL-Cholesterol 
(mg/dl)

HDL-Cholesterol 
(mg/dl)

164.71 
±  16.37
117.14 
± 8.63
45.10 
± 2.10 
91.82 

± 25.78

161.05
± 17.07
116.82 
± 8.93
45.71
 ± 2.35
85.25

± 29.48

Table 2: LDL cholesterol level >100 mg/dl in 
male and female students.

Lipid Profile 
Parameters

Male
n = 22

Female
n = 41

LDL-Cholesterol
Level >100mg/dl

n (%)
10 (45.45) 9 (21.95)

Figure 1: Lipid profile pa�ern in sexes of medi-
cal students.

Figure 2: LDL cholesterol level above target 
level in male and female students.

Discussion
Medical studies are regarded stress full world-
wide. The stress increases many fold during 
examina�ons.  Change in ea�ng behavior is 
common in stress full condi�ons. All these may 
lead to abnormal range of lipids in blood. With 
this in mind, the current study was done in 
second year medical students of Satkhira Med-
ical College, Satkhira, Bangladesh. Fas�ng lipid 
profile was done to see any sort of dyslipid-
emia among the students.

Mean total cholesterol level was 164.71 ± 
16.37 mg/dl in male students while 161.05 ± 
17.07 mg/dl in female students. Triglyceride 
level was 117.14 ± 8.63 mg/dl and 116.82 ± 
8.93 mg/dl in male and female students 
respec�vely. HDL-cholesterol level was 45.10 ± 
2.10 mg/dl and 45.71 ± 2.35 mg/dl in male and 
female students respec�vely. LDL-cholesterol 
level was 91.82 ± 25.78 mg/dl and 85.25 ± 
29.48 mg/dl in male and female students 
respec�vely (table 1). Our findings were some-
what similar to their study done by Liang W et 
al. 2015 [9]. But they found HDL cholesterol 
level >50 mg/dl in their students.

Target of LDL cholesterol is advised to maintain 
<100 mg/dl is all sexes [10]. And in our study 
we have 45.45% of male students and 21.95% 
female students have LDL cholesterol level 
>100 mg/dl. However, in their study on 
Chinese students Liang W et al. 2015 did not 
found their students with LDL cholesterol level 
higher than 100 mg/dl. This may be the impact 
of consuming fried food in our country.

Overall, the rela�onships between life styles, 
environments, social economics, blood glucose 
and blood lipid profiles should be taken into 
considera�on in developing preven�on strate-
gy for dyslipidemia and pathoglycemia. Gov-
ernment and schools also should pay more 
a�en�on to medical students’ health, so that 
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the risks can be reduced and students can be in 
a healthy condi�on. 

Conclusion
From the study it could be concluded that, 
students of Satkhira Medical College do not 
have definite dyslipidemia but a significant 
percentage of them have LDL cholesterol 
above the target level and if kept unconcerned, 
it could have adverse health hazard on them.
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Abstract 
Introduc�on: Adenotonillar hypertrophy is a common problem in pediatric pa�ents. Common 
age of presenta�on is between 2-12 years. Medical and surgical treatment is available as the 
mode of treatment. Objec�ve: To examine the efficacy of combined use of intranasal steroids, 
an�bio�cs and monteleukast for improving adenotonsillar hypertrophy. Materials and Methods: 
This prospec�ve study was done at Bangladesh ENT Hospital, Dhaka from January 2020 to 
December 2020. 50 children were included with primary symptoms of mouth breathing, snoring 
and sleep disturbances. X-ray so� �ssue nasopharynx lateral view was done before and a�er 
treatment for comparison. All were prescribed intranasal flu�casone, phenoxymethyl penicillin 
and monteleukast for 3 months and followed up a�er comple�on of 3 months treatment. 
Results: The age of the children ranged from 2-12 years with mean age 5.4 years. There were 30 
female and 20 male with female male ra�o 3:2. 30 pa�ents (60%) got complete relief of primary 
symptoms, 12 pa�ents (24%) got moderate improvement of symptoms and 8 (16%) pa�ents got 
no benefit of medical treatment and referred for surgery. Conclusion: Intranasal steroid along 
with oral penicillin and monteleukast are effec�ve in reducing size of adenotonsillar hypertrophy, 
relieving symptoms and reducing the need for surgery. 
Keywords: Adenotonsillar hypertrophy, intranasal steroid, monteleukast. 

Medical Treatment of Adenotonsillar Hypertrophy: a Study on 50 
Cases

Md. Abul Kalam Azad1, Professor M. A. Ma�n2, Professor Shaikh Nurul Fattah Rumi3, Masud 
Bin Hasan4, Tanjhila Akhter5,  Md. Marufuzzaman6, Md. Shamsur Rahman7 , Sajia Akhter8

Introduc�on 
The adenoids are a pyramid-shaped aggrega-
�on of lymphoid �ssue in the nasopharynx [1]. 
The pala�ne tonsils are composed of lymphoid 
�ssue and are situated in the lateral part of the 
oropharynx. Both the tonsils and adenoid are 
components of Waldeyer's ring, the ring of 
lymphoid �ssue in the pharynx required in the 
produc�on of immunoglobulins and develop-
ment of both B and T cells [2, 3]. Adenotonsil-
lar hypertrophy (AH) causes mouth breathing, 
nasal conges�on, hyponasal speech, snoring, 
obstruc�ve sleep apnoea (OSA), chronic sinus-

i�s and recurrent o��s media [4]. In the long 
term, OSA can lead to complica�ons including 
growth failure, cardiovascular morbidity, 
neurocogni�ve abnormali�es, learning and 
behavioural problems, hyperac�vity, and poor 
a�en�on [5].

Topical nasal steroids affect the anatomical 
components. They decrease inspiratory upper 
airway resistance at the nasal, adenoidal or 
tonsillar levels. Cor�costeroids may decrease 
adenotonsillar hypertrophy via their lympholy-
�c or an�-inflammatory effects. Intranasal 
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cor�costeroids reduce cellular prolifera�on 
and the produc�on of pro-inflammatory cyto-
kines in a tonsil and adenoid mixed-cell culture 
system [6]. Evidence of a patho-physiologic link 
between AH and allergy suggests a possible 
role for intranasal cor�costeroids (INS) and 
an�allergic monteleukast in the management 
of pa�ents with AH [4]. The role of penicillin for 
tonsillar hypertrophy is doub�ul but can 
prevent recurrent a�ack of tonsilli�s. 

Materials and Method
This prospec�ve observa�onal study was done 
at Bangladesh ENT Hospital, Dhaka from Janu-
ary 20 to December 2020 among the children 
presen�ng with mouth breathing, snoring at 
night, sleep apnea with or without deafness. 
50 children were included for this study. 

Inclusion criteria 
• Children of 2-12 years old with primary nasal 
symptoms with or without ear  symptom
• Children of adenotonsillar hypertrophy 
where surgery is contraindicated like bronchial 
asthma, cardiac problems etc.
Exclusion criteria 
• Adenotonsillar hypertrophy with moderate 
to severe conduc�ve deafness, gross  septal 
devia�on.
• Parents of children who don't rely upon med-
ical treatment or want surgery. 
• Children who are sensi�ve to penicillin.

Plain X-ray so� �ssue nasopharynx lateral view 
was rou�nely done for all pa�ents to see the 
size of adenoid and another X-ray a�er com-
ple�on of 3 months treatment to see the 
improvement (Figure: 1 & 2). PTA and imped-
ance were done if the child got ear symptom-
/deafness. Medical treatment was given in the 
form of oral phenoxymethyl penicillin 5ml 2 
�mes daily for 3 months, tablet Monteleukast 
4 mg at night and Flu�casone nasal spray 1 puff 
at each nostril once daily for 3 months. In 

children age up to 5 years and tablet 
phenoxymethyl penicillin 250 mg BID, tablet 
Monteleukast 5-10 mg at night and nasal spray 
2 puffs at each nostril once daily in older age 
group (6-12 years). Improvement was also 
assessed by taking history from the parents 
regarding nasal blockage, mouth breathing, 
snoring, sleep disturbance, dribbling of saliva 
and hearing improvement. 

Results
Total number of pa�ents in this study popula-
�on was 50, female 28 and male 22 with 
female male ra�o 3:2approax. (Table 1). Age of 
the pa�ents ranged from 2-12 years with mean 
age 5.4 years and 64% of pa�ent's age are 
between 2-5 years (Table II). Table III shows 
common symptoms at presenta�on. All 
pa�ents (100%) presented with nasal symp-
toms like nasal blockage, mouth breathing and 
snoring. 40 pa�ents (80%) presented with drib-
bling of saliva. 15 pa�ents (30%) presented 
with sleep apnoea. 12 pa�ents (24%) present-
ed with conduc�ve deafness. Table IV shows 
follow up of pa�ents a�er 3 months medical 
treatment regarding nasal and oral symptoms. 
30 pa�ents (60%) got complete relief of nasal 
symptoms, 12 pa�ents (24%) got 50% (moder-
ate) improvent of nasal symptoms and 8 
pa�ents (16%) got no relief of nasal symptoms. 
Regarding 12 pa�ents presented deafness, 8 
pa�ents (66%) got improvement of hearing 
loss and 4 pa�ents (33%) got no change of 
hearing loss. 

Table I: Sex distribu�on of the pa�ents (n = 50)

Male
Female

Frequency
n (%)

22 (44)
28 (56)

Sex

Discussion
The size of the tonsil varies with age, heredi-
tary quali�es and pathological status. At the 
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Adenoidal hypertrophy can be associated with 
sleep disorders ranging from snoring to OSA, 
which may produce both evening and day�me 
squeal (i.e. discon�nuous sleep, sleepwalking, 
morning headache, trouble concentra�ng, 
drowsiness and enuresis) [9, 10].

Topical nasal steroids affect the anatomical 
components. They decrease inspiratory upper 

2-5
6-9

10-12

32 (64)
11 (22)
7 (14)

Frequency
n (%)

Age group
(Years)

Table II: Age distribu�on of pa�ents (n=50) 

Figure 1: X ray nasopharynx lateral view show-
ing adenoidal hypertrophy (before treatment)

Nasal blockage, snoring, 
mouth breathing

Sleep apnoea
Dribbling of saliva

Deafness

50 (100)

15 (30)
40 (80)
12 (24)

Frequency
n (%)

Symptom

Table III: Distribu�on of the pa�ents according 
to presen�ng symptoms (n=50) 

Complete relief of nasal symp-
toms including sleep apnoea
Moderate improvement of 

nasal symptoms
No improvement of nasal 

symptoms
Improvement of deafness out 

of 12 pa�ents
No improvement of deafness 

out of 12 pa�ents

30 (60)

12 (24)

8 (16)

8 (66)

4 (33)

Frequency
n (%)

Symptom

Table IV: Follow up of pa�ents a�er 3 months 
of medical treatment (n=50) 

fi�h or sixth year of life, the tonsils quickly 
increase in size, achieving their most extreme 
size at puberty. At pubescence, the tonsils 
measure20–25 mm in ver�cal distance across 
and 10–15 mm in transverse diameter [7]. In all 
children, the adenoid volume increases with 
age, up to age of five or six years, and a�er-
ward diminishes step-by-step by age eight or 
nine years [8]. 

Figure 2: X ray nasopharynx lateral view show-
ing reduced size of adenoid (A�er treatment)
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abscess, and tonsil hypertrophy with associat-
ed sleep disordered breathing (SDB) and 
obstruc�ve sleep apnea (OSA) [15].

Adeno-tonsillectomy opera�on is not without 
risk. Lane et al. evaluated 1780 pa�ents who 
underwent tonsillectomy or adeno-tonsillecto-
my. Twenty-one of the pa�ents (1.2 per cent) 
had a primary bleed and 69 (3.9 per cent) had 
a secondary bleed [14]. An es�mated 2–3 per 
cent of pa�ents experience haemorrhage and 
1 in 40000 pa�ents die from tonsillectomy-re-
lated bleeding 16, 17]. On the other hand topi-
cal cor�costeroids are associated with fewer 
and milder adverse effects than oral cor�coste-
roids. The local side effects of intranasal 
steroid therapy-primarily dry nose, crus�ng, 
bleeding and candidiasis have been well 
described in the literature [18]. In this study 
not a single pa�ent got this type of side effects 
of topical nasal steroid. 

Conclusion 
As adenotonsillectomy is not without risks so 
non-surgical treatment methods have been 
considered for use in appropriate pa�ents. 
Intranasal cor�costeroids, used with an�biot-
ics and an�histamines might reduce cellular 
prolifera�on and pro-inflammatory cytokine 
produc�on in atonsil and adenoid mixed-cell 
culture system. They may reduce tonsillar, 
adenoidal or adeno-tonsillar hypertrophy, 
decreasing rates of surgery for adeno-tonsillar 
hypertrophy. 
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