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Abstract

Background: Women with postmenopausal bleeding have 10%-15% chance of having endometrial carcinoma

and therefore the diagnostic work is aimed at excluding uterine malignancy. For accurate diagnosis of cause of

postmenopausal bleeding, endometrial abnormalities can be assessed by hysteroscopy and hysteroscopy

directed biopsy or fractional curettage.

Objective: To compare the hysteroscopic findings with histopathologic report of endometrium in postmenopausal

bleeding.

Methods: Cross sectional study was conducted in the department of gynaecological oncology in Bangabandhu

Sheikh Mujib Medical University over 1 year from June 2019 to May 2020. Thirty women with the complaints of

postmenopausal bleeding were enrolled.  Each women underwent hysteroscopic evaluation and endometrial

tissue was obtained by hysteroscopy directed biopsy as well as fractional curettage in some cases, then sent

for histopathology. Results were analyzed to find out sensitivity, specificity, accuracy, positive predictive value

and negative predictive value of hysteroscopy, taking histopathological diagnosis as gold standard. Analysis

was carried out by using SPSS version 26.

Results: Hysteroscopic examination findings and histopathology of endometrium in 30 postmenopausal women,

11(36.6%) cases were found normal both on hysteroscopy and histopathology, among them 4(13.3%) cases

were proliferative endometrium, 1(3.3%) was secretory endometrium and 5(16.6%) cases were found atrophic

endometrium and 1(3.3%) tissue was insufficient. Hysteroscopic view of normal endometrium showed a

sensitivity 100%, specificity 100%, positive predictive value 100%, negative predictive value 100% and accuracy

100%. For Endometrial polyp  showed sensitivity , specificity , positive predictive value , negative predictive

value  and accuracy   100%respectively .For Hyperplasia, hysteroscopy showed sensitivity 100%, specificity

96.2%, positive predictive value 80%, negative predictive value 100% and accuracy 96.7%. Endometrial carcinoma

was found in 3(10%) cases and showed sensitivity of 100%, specificity of 96.3%, positive predictive value

75.0%, negative predictive value 100% and accuracy 96.7%. For the atrophic endometrium, sensitivity (100%),

specificity (96.0%), positive predictive value (83.3%), negative predictive value (100%) and accuracy (96.7%).

1(3.3%) had in situ endometrial carcinoma and 2(6.6%) had adenomyosis on histopathology.

Conclusion: The study concludes that hysteroscopy and directed biopsy or fractional curettage is a highly

accurate, sensitive, specific, positive predictive value and negative predictive value for diagnosis of cause of

postmenopausal bleeding.

Keyword: Hysteroscopy, histopathology, postmenopausal bleeding.

*Correspondence: Monowara Begum, Department of

Gynaecological Oncology, Bangabandhu Sheikh Mujib

Medical University (BSMMU), Shahbag, Dhaka, Bangladesh.

E-mail: mbegumnabi2008@gmail.com

ORCID: 0000-0003-0801-3992

Introduction

Postmenopausal bleeding can be defined as bleeding
per vagina that occurs from the genital tract in any
amount, duration and frequency occurring at least one
year after menopause.1 A woman is considered

1
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2menopausal, after cessation of menstruation for 1
year. The average age of menopause in Asian women
is 46 years, range 45 to 58 years.2 Any uterine
bleeding irrespective of amount and duration during
menopause should be considered alarming symptom
and needs meticulous evaluation. It may be the sole
manifestation of the underlying endometrial cancer at
a stage when it can be cured completely with
appropriate treatment. In 90% of carcinoma of the
endometrium PMB occurs, but only 10%-15% of
women with PMB will have endometrial cancer.3

Causes of postmenopausal bleeding included- 1)
Atrophic endometritis, (30%), 2) Atrophic vaginitis 3)
Exogenous estrogen (30%), 4) Endometrial cancer
(15%), 5) Endometrial hyperplasia (5%), 6)

Endometrial polyp (10%), 7) Miscellaneous cause
(cervical cancer, uterine sarcoma, urethral caruncle,
trauma) (10%).4

Steps for evaluation of Postmenopausal bleeding is
shown in a flow chart

For evaluation of postmenopausal bleeding following
steps can be follows:

Step 1: History and examination

For each women with PMB evaluation should be done
by careful detailed history, clinical examination
including general, abdominal, speculum, per vaginal
and rectovaginal examination together with doing some
noninvasive and invasive investigations.

Guideline for post-menopausal bleeding assessment5

Discharge
consider vaginal

oestrogens if
atrophic vaginitis

is present

Postmenopausal bleeding or
unscheduled bleeding on 

HRT

Suspicious
cervical,

vaginal or
vulval lesion

History &
examination

TV scan
Pipelle biopsy
await results

ET>11mm,
non

visualization
of ET or

suspected
polyp or

mass

E.T. <4mm
No other

abnormality

E.T 4-11 mm
No other

abnormality

E.T. >4mm

Pipelle biopsy

Unable to
pass pipelle,

unless
previous
ablation

Benign

Inadequate
sample

Out-patient hysteroscopy

Failed OPH or polyp unresectable

GA hysteroscopy

Discharge
consider vaginal

oestrogens if
atrophic vaginitis

is present

Hyperplasia or cancer
(see guidelines)

Refer to management
of ovarian cysts

guideline

Adnexal mass

Urgent gynae
oncology
referrel

2 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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B
M

R
C

  jo
u

rn
a

l        V
o

l. 4
9

,       N
o

. 1
,      A

P
R

IL
    2

0
2
3

3Step 2: Sonography:

Following history and clinical examination, then we
do Trans Vaginal Sonogram (TVS) to see endometrial
thickness, to segregate of the patients for further
procedure.

Step 3: Endometrial biopsy:

After the segregation of the patients, endometrial
biopsy will be taken by following methods:

a. Fractional curettage

b. Endometrial sampling

c. Hysteroscopy: For evaluation of endometrium in
postmenopausal bleeding hysteroscopic direct view
and guided biopsy is considered as the gold standard
diagnostic procedure.1,2,3 Hysteroscopy is a procedure
that allows to look inside the uterus in order to
diagnosis and treatment of postmenopausal bleeding.

Hysteroscopy is done by using a thin, lighted tube
with 2.9mm or 4mm 30 degree rigid telescope.1,6 As

a diagnostic procedure it is safe, less time consuming
and a low incidence of complication.6 It is also less

invasive than fractional curettage.

By the use of hysteroscope we can get the panoramic
view of whole endometrial cavity. Hysteroscopic

findings are classified as normal if endometrium is
proliferative, secretory, atrophic and hypotrophic and

as abnormal when endometrial polyp, submucous
fibroid, endometritis, endometrial hyperplasia or
endometrial cancer is present.3,7 The hysteroscopic

criteria for suspecting endometrial hyperplasia are a
focal or diffuse increase in endometrial thickness,

irregular aspect of the endometrial surface, corrugated
endometrial hypertrophy without vascularization, a

decrease in intraglandular space, cystic formation
protruding in to the uterine cavity, and increase in
dilated superficial vessels on panoramic view.3,7

Hysteroscopic criteria for endometrial cancer are:
atypical vessels, irregular and shiny necrotic tissues,

somewhat tissues are softened, friable consistency,
irregular vascularization, necrotic area and also
bleeding may be present.3,7

Advantage: Hysteroscopy has following
advantages.6,8

• Minimally invasive procedure

• It is associated with shortened hospital stay and
reduced recovery time

• It allows direct visualization of any intrauterine
pathology

• Biopsy can be taken under direct vision

Complications of hysteroscopy: The overall
complication rate for diagnostic and operative
hysteroscopy is 2% with serious complication
occurring in less than 1% of case.6,8

Following complications related to hysteroscopy are-

• Injury to cervix

• Uterine preparation

• Bleeding

• Infection

• Complication related to anaesthesia

Because of invasiveness, inconvenience and cost of
hysteroscopy, some authors suggest ultrasonography
and endometrial biopsy by fractional curettage as first
line of choice for endometrial evaluation but fractional
curettage often miss diagnoses of focal intrauterine
lesion.9

Lee et al9 concluded that biopsy by fractional curettage
may not be reliable for the evaluation of endometrial
pathology. The authors suggest that hysteroscopically
guided endometrial biopsy can be considered as the
gold standard for evaluation of endometrium in
postmenopausal bleeding.

Since hysteroscopy alone is not sufficient to exclude
endometrial neoplasia,3 even when the endometrium
appear normal on hysteroscopy, endometrium should
be sampled for histopathologic evaluation.3

So, the combination of hysteroscopy with
hysteroscopy directed biopsy potentially serves a
diagnostic and therapeutic purpose.9,10,11

Several studies had been done for evaluation of
endometrium in postmenopausal bleeding and most
of the studies showed high sensitivity, specificity,
positive predictive value, negative predictive value of
hysteroscopy for diagnosis of endometrial pathology.

A study by Tandulwadkar et al2 showed the sensitivity
for endometrial hyperplasia, endometrial polyp and
submucous fibroid was 100% and that of endometrial
carcinoma was 87.5% and specificity for endometrial
hyperplasia, endometrial polyp, submucous fibroid
was 100%, for endometrial carcinoma was 98.1%.

Very few studies had been undertaken in Bangladesh
for evaluation of endometrium by hysteroscopy in
women with postmenopausal bleeding. Therefore the

Begum M et al. Endometrium in Postmenopausal Bleeding

3Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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4purpose of the study is to evaluate the endometrium
in postmenopausal bleeding by comparing the
hysteroscopic gross findings with histopathological
report of hysteroscopy directed biopsy and or with
fractional curettage as histopathology report is
considered as gold standard.

Objectives

General objective:

To correlate hysteroscopic findings with
histopathological diagnosis in postmenopausal
bleeding.

Specific objectives:

• To determine the hysteroscopic findings of
endometrium in postmenopausal bleeding.

• To evaluate the histopathological report of
endometrial tissues obtained by hysteroscopy
directed biopsy and or fractional curettage.

• To correlate the hysteroscopic findings with
histopathological diagnosis in determination of
accuracy.

Review of Literature: Postmenopausal bleeding: As
the 90% of the carcinoma of the endometrium occurs
with PMB. 10-15% of the women with PMB will have
endometrial carcinoma.

Postmenopausal bleeding not only cause of
endometrial carcinoma, but also due to some benign
lesions like atrophic vaginitis, atrophic endometritis,
endometrial hyperplasia, endometrial polyp.

Endometrial carcinoma: There are two distinct types
of endometrial carcinoma

Type 1(80-85%) which is estrogen dependent, Type
2(15-20%) occurs in older population and frequently
found in the setting of an atrophic endometrium.
Endometrial carcinoma divided into numerous
histopathologic subtypes are;8

• Endometriod adenocarcinoma

- Well differentiated

- Villow grandular

- Secretory

- With squamous differation

• Mucinous adenocarcinoma

• Papillary serous carcinoma

• Clear cell carcinoma

• Squamous carcinoma

• Poorly differentiated carcinoma.8

Endometrial hyperplasia: In broad terms, endometrial
hyperplasia relates to excessive cellular
proliferation leading to an increased volume
endometrial tissue, where an increased
endometrial gland and strauma at a ratio of >1:1.

Type of hyperplasia:

• Simple hyperplasia (Cystic grandular hyperplasia)-
here glands show hypertrophy rather than
hyperplasia.

• Complex hyperplasia (Adenomatus Hyperplasia)-
with or without atipia.

• Atipical hyperplasia: Both simple and complex
hyperplasia can be associated with cytologic
atypia. Risk of hyperplasia progessing to
carcinoma is related to the presence and severity
of cytologic atypia.8

Endometrial Polyp: It is found either in single or
multiple. Single endometrial polyp is common,
specially in the postmenopausal women. Mostly they
are symptom less, they often found surprisingly on
openingly excised organ.

Symptoms are more likely when the tip of the polyp
becomes necrotic and ulcerative. TVS reveals a
thickened endometrial shadow but certain diagnosis
made by hysteroscopy.8

Atrophic endometritis: Usually non-cancerous
condition occurs due to lack of estrogen in
postmenopausal women.

More than 30% PMB occurs due to atrophic
endometritis.4

Trans Vaginal Sonogram (TVS): All patients with
postmenopausal bleeding will be subjected to a TVS
it will be measured as the maximum distance between
two myometrial interfaces on longitudinal scan.
Endometrial Carcinoma typically present as the
thickening of the endometrial.1 Cut off value of
endometrial thickness in postmenopausal women
5mm or less. 3,17

Fractional curettage:

Fractional curettage: It is a diagnostic procedure by
which thorough curettage done to obtain specimen
from endocervix and endometrium separately.

Fractional curettage began with the introduction of
the dilatation of cervix and curettage of endometrium
in the 19th century and since than it has been
considered as a gold standard diagnostic procedure

4 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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5for postmenopausal bleeding and abnormal uterine
bleeding as well as therapeutic for removing
endometrial polyp that causes abnormal bleeding and
also exclude malignancy.12

There is some drawback in fractional curettage, it is
blind procedure, more invasive and sometime missing
of diagnosis of intrauterine focal lesion and polyp.1,10

It has low sensitivity and specificity than
hysteroscopy.1

Complication of fractional curettage: injury to the
cervix, uterine perforation, injury to the gut and
infection.

Hysteroscopy: The development of hysteroscopy is
rooted in the work of Pantaleoni, who first reported
uterine endoscopy in 1869. He evaluated a 60 years
old lady with therapy resistant bleeding and detected
a polypoid growth in the uterus on hysteroscopy.

Hysteroscopy is a minimally invasive procedure
involving the direct inspection of the cervical canal
and endometrial cavity through a rigid, flexible or a
contact hysteroscope.8,13

Hysteroscopic system comprises of a rigid telescope
of different diameters (2-4mm) and a variety of viewing
capabilities are available (0o, 12o, 30o, 70o). There is
an outer sheath for instillation of the distension media.
Various types of distension media are used at the
time of hysteroscopy, media can be either gaseous
or liquid.

The most popular hysteroscope is a 4mm, 30o

telescope with a 5.5mm outer sheath for diagnostic
as well as operative hysteroscopy.6,8

Hysteroscopy has both  diagnostic and therapeutic
indications-

• Diagnostic indication:

- Diagnosis of causes of abnormal bleeding such
as menorrhagia, irregular bleeding and AUB in
perimenopausal women.

- Diagnosis of causes of postmenopausal
bleeding

- Diagnostic workup for infertility

• Therapeutic  indication:

- Treatment of AUB by endometrial ablation

- Polypectomy, removal of submucous fibroid in
postmenopausal bleeding

- Adhesiolysis

El-Mowafi et al14 conducted a study including forty
two patients attended the outpatient clinic in Benha
University Hospitals, Egypt with postmenopausal
bleeding. The aim of the study to compare
prospectively TVS and hysteroscopy findings in
women with postmenopausal bleeding, with the
histopathological results of the D&C biopsy. Most
commonly found on hysteroscopy atrophic
endometrium 16 in cases, endometrial hyperplasia
found in six cases, endometrial carcinoma was 1,
histopathology confirmed atrophic endometrium 19,
endometrial hyperplasia 8, endometrial carcinoma 2.

Lasmar et al6 conducted a study to describe the
prevalence of hysteroscopic findings and histologic
diagnoses in patients with abnormal uterine bleeding
(AUB).  Endometrial polyp was the most frequent
hysteroscopic finding, accounting for 1,374 (33.9%)
cases. Normal uterine cavity and cervical canal were
found in 814 (20.1%) patients. Submucous fibroids
were diagnosed in 302 (7.5%) women. Normal
endometrium was the most frequent histologic
diagnosis, accounting for 1,888 (46.6%) cases.
Endometrial polyp was found in 1,115 (27.5%)
patients. Endometrial hyperplasia was diagnosed in
613 (15.1%) and endometrial cancer in 105 (2.6%)
women.

Tandulwadkar et al2 conducted a study, hysteroscopy

in postmenopausal bleeding. They found atrophic
endometrium on hysteroscopy 39 and histopathology

confirmed 40, endometrial hyperplasia found on

hysteroscopy 4 and histopathology confirmed,

endometrial carcinoma were found 7 on hysteroscopy

and histopathology confirmed 8.

Elfayomy et al15 A study done on role of hysteroscopy
in the detection of endometrial pathology in women

presenting with postmenopausal bleeding and

thickened endometrium. Most common hysteroscopic

findings were polyp followed by endometrial hyperplasia

and endometrial carcinoma Though histopathology

confirmed all polyp but endometrial hyperplasia and
endometrial carcinoma were more than hysteroscopic

findings. So the sensitivity for endometrial hyperplasia

and endometrial carcinoma were less than other study.

Pop-Trajkovic-Dinic et al16 conducted a study to define
the significance of hysteroscopy as a diagnostic
procedure for the evaluation of patients with
postmenopausal bleeding. The sensitivity of
hysteroscopy in the detection of intrauterine pathology

Begum M et al. Endometrium in Postmenopausal Bleeding
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6was 100%, the specificity 81%, the positive predictive
value 92% and the negative predictive value 100%.

Loiacono et al3 conducted a retrospective study; most
common findings were endometrial polyp, all were
confirmed by histopathology, endometrial hyperplasia
found in 55 on hysteroscopy among 7 were endometrial
carcinoma on histopathology, Endometrial carcinoma
found 22 on hysteroscopy and histopathology confirmed
17. For endometrial hyperplasia, hysteroscopy showed
a sensitivity, specificity, PPV and NPV of 81, 96, 87
and 93%, respectively, in the AUB group. The sensitivity
of hysteroscopy for endometrial cancer was 63%, the
specificity 97%, the PPV 77%, and the NPV 95%.

Sarvi et al17 conducted a study to investigate the
histologic and hysteroscopic findings of
postmenopausal women with uterine bleeding. They
found mostly endometrial polyp on hysteroscopy and
confirmed by histopathology. Endometrial hyperplasia
were 11 and confirmed by histopathology and
endometrial carcinoma 3 on hysteroscopy, 1 was
confirmed by histopathology. The sensitivity,
specificity, positive and negative predictive values of
hysteroscopy for polyp 100% respectively. For
endometrial carcinoma sensitivity, specificity, ppv, npv
100%,97%,33% and 100% respectively.

Sharma et al13 conducted a study to evaluate the
hysteroscopy finding in diagnosis of AUB and its
correlation with ultrasonography finding and
histopathological reports. Hysteroscopy correctly
diagnosed atrophic endometrium, polyp and endometrial
carcinoma all were confirmed   by histopathology.

Trojano et al7 performed a retrospective study involving
case records of 295 asymptomatic postmenopausal
women with a thickened endometrium >5 mm
diagnosed by transvaginal sonogram (TVS). Patients
(women) underwent hysteroscopy with biopsy. When
the hysteroscopic findings were normal, a sensitivity
of 100%, specificity of 98.6%, PPV of 95.2%, and
NPV of 100% were achieved. For polyps and myomas,
were  100%, 98.7%, 99.5%, and 100%, respectively.
In case of endometrial hyperplasia, a sensitivity of
66.7%, a specificity of 100%, a PPV of 100%, and a
NPV of 98.1% were achieved. For endometrial cancer
hysteroscopy, sensitivity, specificity, PPV, and NPV
were 100%, 99.6%, 75%, and 100%, respectively.

Junnare et al18 conducted a study to evaluate the
efficacy and accuracy of TVS and hysteroscopy in
women with postmenopausal bleeding (PMB). One
hundred postmenopausal women with vaginal bleeding

underwent TVS and hysteroscopy. Hysteroscopy was
successful in 98 patients. Endometrial histopathology
revealed proliferative, secretory and atrophic
endometrium in 26, 7 and 23 patients respectively.
Polyp was diagnosed in 13 patients. Endometrial
hyperplasia was detected in 11 patients and
endometrial malignancy in 14 patients. Hysteroscopy
had sensitivity of 95.2%, specificity of 92.8%, with
diagnostic accuracy of 93.8%.

Solanki et al1 conducted a study on role of  diagnostic
hysteroscopy in evaluation of postmenopausal bleeding.
To correlate the diagnosis by TVS, hysteroscopy and
histopathological diagnosis. They found endometrial
hyperplasia 30% on hysteroscopy and histopathology
confirmed  33.33%,  Atrophic endometrium 20% on
both hysteroscopy and histopathology ,polyp showed
6.67% on both hysteroscopy and HPE, Sub mucous
myoma on both hysteroscopy and HPE showed 3.33%
and endometrial carcinoma  found 3.33% on both
hysteroscopy and HPE.

Bhoj and Yadav19 conducted a study to compare the
diagnostic accuracy of hysteroscopy and transvaginal
ultrasonography in diagnosis of postmenopausal
bleeding. Authors found that in 40 patients (50%), the
cause of postmenopausal bleeding was   atrophic
endometrium followed by endometrial hyperplasia
seen in 14 patients (17.5%). Hysteroscopy had higher
overall sensitivity, specificity, NPV and accuracy as
compared to transvaginal ultrasonography.
Hysteroscopy was found to be highly accurate in
diagnosing endometrial carcinoma (100%) and
endometrial polyps (100%). However, both methods
showed similar accuracy (97.5%) in diagnosis of
proliferative endometrium and hyperplasia.

It is revealed that, most studies with hysteroscopy,
TVS and fractional curettage done for evaluation of
endometrium in postmenopausal bleeding to know the
accurate diagnosis and prompt treatment. Most of
studies showed high sensitivity, specificity, PPV, NPV
and accuracy of hysteroscopy and directed biopsy then
TVS and fractional curettage. Nowadays hysteroscopy
and directed biopsy considered as a gold standard for
evaluation of postmenopausal bleeding.

Materials and Methods

Study design: Cross sectional observational study.

Place of Study: Department of Gynecological
Oncology Bangabandhu Sheikh Mujib Medical
University, Dhaka

6 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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7Duration of study: One year from approval date of IRB,
from June 2019 to May 2020.

Study population: Menopausal women with
postmenopausal bleeding attending inpatient and
outpatient department of Gynecological oncology,
BSMMU, Dhaka.

Sample Size:

Sample size was calculated by using this formula

Here,

n = Sample size

z = 1.96 (at 5% level of significance or 95% confidence
level).

p = Prevalence or proportion of occurrence 2% = 0.02

q = 1 - p = 1-0.02 = 0.098

d = Acceptable (allowable) error 5% (0.05).

So,

Finally, targeted sample size 30.20

Sampling method: Purposive sampling was done
according to the availability of the women who fulfilled
the inclusion and exclusion criteria.

Selection criteria:

Inclusion Criteria:

• Menopausal women with uterine bleeding

• Age 45-75 years

Exclusion criteria:

• Women on hormone replacement therapy

• Postmenopausal bleeding due to vulvar, vaginal,
cervical, anal and urethral causes excluded by
proper history taking and clinical examination
including per vaginal and recto vaginal.

• On anticoagulant therapy

• Surgical menopause

• TVS showing adnexal pathology.

• Women with severe comorbidity

Operational definitions

Postmenopausal bleeding: Postmenopausal bleeding
can be defined as uterine bleeding in any amount,
duration even single episode occurring at least one
year after menopause. Causes of postmenopausal
bleeding are- 1) atrophic endometritis 2) exogenous
hormone therapy 3) endometrial carcinoma 4)
Endometrial hyperplasia   and 5) endometrial polyp.4

2

2

d

pqz
n =

So, 
2

2

d

pqz
n =

= 
2

2

)05.0(

98.002.0)96.1( ´´

= 
0025.0

0.01968416.3 ´
= 30.118≈ 30

Classification of socio economic condition according to:

Modified Kuppuswamy scale (update for February 2019)21

Education of head of family Score

Professional degree 7

Graduate or postgraduate 6
Intermediate or post high school diploma 5
High school certificate 4
Middle school certificate 3
Primary school certificate 2
Illiterate 1
Occupation of head of family
Professional (white collar) 10
Semi-professional 6
Clerical, shop-owner/farm 5
Skilled worker 4
Semi-skilled worker 3
Unskilled worker 2
Unemployed 1

Begum M et al. Endometrium in Postmenopausal Bleeding
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Hysteroscopy: Hysteroscopy is a minimally invasive
procedure, involving the direct inspection of the cervical
canal and endometrial cavity through a rigid, flexible,
or a contact hysteroscope. Hysteroscopic system
comprises of a rigid telescope of different diameters
(2-4 mm) and a variety of viewing capabilities are
available (0º,12º,30º,70º) and there is an outer sheath
for instillation of the distention media.8

Fractional curettage: It is a diagnostic procedure by
which thorough curettage done to obtain specimens
from endocervix and from endometrium separately.
For evaluation of endometrium in PMB, it is also
considered as a gold standard diagnostic procedure
but it is more invasive with low sensitivity and
specificity.1,10

Hysteroscopic Directed biopsy: Tissue biopsy taken
from suspicious area of endometrium under guidance
of hysteroscope.

Variables:

Independent Variables: -

• Hysteroscopic diagnosis of cause of
postmenopausal bleeding.

Dependent Variables: -

• Histopathological report

Other Variables:

• Age

• Parity

• Occupation

• Socio-economic status

• Educational status

Flow chart showing sequence of tasks:

Monthly income of family(Rupees) 21

In 2001 (Base year) In 2017 (January 2017 CPI) In 2019 (February 2019 CPI) Score

>15,197 >41,430 >52,734 12

7,595-15,196 20,715-41,429 26,355-52,733 10

5,694-7,594 15,536-20,714 19,759-26,354 6

3,793-5,693 10,357-15,535 13,161-19,758 4

2,273-3,792 6,214-10,356 7,887-13,160 3

761-2,272 2,092-6,213 2,641-7,886 2

£760 £2,091 £2,640 1

Socioeconomic class Total score

I Upper 26-29

II Upper middle 16-25

III Lower middle 11-15

IV Upper lower 5-10

V Lower 01-04
Case selection by inclusion and exclusion criteria 

Data Collection 

Intervention by hysteroscopy with directed biopsy

and or fractional curettage 

Data analysis 

Result and discussion 

Conclusion and recommendation 

Hysteroscopic

findings 

Histopathological

report

8 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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9Study Procedure:

• After ethical clearance from Institutional Review
Board (IRB), women having PMB who fulfilled the

selection criteria were selected as study population.

•  30 women were taken in this study.

• Women were selected from outpatient department

of gynecological oncology.

· Women were informed about the purpose of the

study, diagnostic procedure and ethical issue.

Details of the study was explained to each women

and informed oral and written consent from the

responded was obtained.

• Following selection, of women with

postmenopausal bleeding were evaluated carefully

by proper history including age, obstetrical history

and duration since menopause, duration, amount

and pattern of postmenopausal bleeding, history

of gynecological operation.

•  Thorough general and systemic examination was

done including pelvic and rectal examination to

exclude causes of postmenopausal bleeding like

vulvar, vaginal, cervical, anal and urethral lesion.

• Women were informed that hysteroscopy and

fractional curettage both are invasive procedure and

general anaesthesia will be required.

• Transvaginal sonography will be done in all women

with to see the endometrial thickness and exclude

adnexal pathology.

• Then diagnostic procedure was done by introducing

hysteroscopy by senior oncologists.

• First endocervical tissues were taken then cervix

gently dilated prior to introducing the hysteroscope.

• Following introducing of hysteroscopy, directed

biopsy was taken from suspicious area of

endometrium or if there were any abnormalities

found.

•  If any polyp or submucous fibroid were found

removed at the same time.

• Fractional curettage was done when hysteroscopy

showed normal or atrophic endometrium.

• All the specimens immediately placed in 10%

formaldehyde separately and sent to the pathology

laboratory for histopathological examination.

• For each and every subject separate data collection
sheet was used.

• Data were collected from the women on variable of

interest using the structured designed by

interviewing, observing and thorough clinical

examination as well as recorded from

hysteroscopic findings and histopathological

diagnosis report.

Data Collections instrument:

• Data Collection Sheet

• Hysteroscopic findings

• Histopathology report

Data Processing and Analysis: At the end of data

collection all reports including hysteroscopic findings

and histopathological diagnosis was checked and

rechecked for omission, inconsistencies and

improbabilities. After that, data was cleaned, coded

and entered into the computer. For comparing the

hysteroscopic findings with histopathological results

validity test was used to determine the power of

concordance between histopathological diagnosis

and hysteroscopic findings. Difference was

considered significant for values of p<0.05.

Sensitivity, specificity, negative predictive values

(NPV), positive predictive values (PPV) and accuracy

of hysteroscopy was calculated. Data analysis was

performed by statistical package for social science

(SPSS) version 26.

Statistical Analysis: The result of hysteroscopy and

histopathological report were recorded on prescribed

proforma systematically and statistical analysis was

done by using SPSS (Statistical Package for Social

Science) Version 26.

Data Presentation: Results were presented in the form

of tables, figures where applicable.

Ethical consideration: Prior to commencement of this

study the research protocol was approved by the

Institutional Review Board (IRB) of BSMMU, Dhaka.

The aim and objectives of the study along with its

procedure, risk and benefits of this study was

explained to the women in easily understandable

local language and then informed consent was taken

from each women both orally and written forms.

Those who refused to take part in the study were
excluded.

Begum M et al. Endometrium in Postmenopausal Bleeding
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10The following ethical issues were addressed

accordingly:

1. Strict confidentiality and security of data related

to patient was maintained. The presentation of

data and information related to patient was

documented anonymously.

2. There is no additional risk or safety concerned

due to research process to either patient or

researcher.

3. There is no potential conflict of interest in this

study and an entirely an academic research

process.

Procedure of maintaining confidentiality:

1. For safeguarding confidentiality and protecting

anonymity each of the patients were given a

special ID no. which was followed during

examination and each and every step of the

procedure.

2. A signed informed consent was taken from the

women convincing that privacy of the women were

maintained.

3. A data collection was enclosed for which a short

interview was required.

4. No experimental new drug was administered.

Utilization of the study result:

This study is designed to know the actual cause of

PMB and accurate diagnosis by hysteroscopy and

histopathology in PMB. This study may help the

clinician to take the essential steps to evaluate the

endometrium for the diagnosis of cause of

postmenopausal bleeding.

Results

This cross sectional observational study was

conducted in the Department of gynecological

oncology in BSMMU. A total 30 participants were

selected following selection criteria.

Table I shows, Majority women 14 (46.7%) belong

to age group 50-55 yrs, mean age of the participants

were 54.3±6.12. Majority women 93.3% were

multipara, most women passed primary level 12

(40.0%), 27(90.0%) were housewives and most of

the women came from middle class family 23

(76.7%).

Table I: Socio - demographic characteristics of the
participants (n=30)

Age group (years) Frequency Percentage

45-49 3 10.0

50-55 14 46.7

>55 13 43.3

Mean±SD (years)                   54.3±6.12

Parity

Primipara 2 6.7

Multipara 28 93.3

Educational status

Illiterate 9 30.0

Primary 12 40.0

SSC 5 16.7

HSC 3 10.0

Graduate 1 3.3

Occupation

Housewife 27 90.0

Service holder 3 10.0

Socioeconomic status

Lower middle class 6 20.0

Middle class 23 76.7

Upper class 1 3.3

Table II There were found 19(63.3%) patients with

abnormal endometrial growth like endometrial polyp,

endometrial hyperplasia and endometrial carcinoma.

Table III hysteroscopic directed biopsy revealed most

frequent found endometrial polyp 30.0% followed by

Endometrial hyperplasia 13.3% and Endometrial

carcinoma 10.0%. Fractional curettage showed

proliferative endometrium 13.3% and atrophic

endometrium 16.7%.

Table IV shows, most hysteroscopic abnormal findings

were endometrial polyp 9 (30.0%) all were confirmed

by histopathology, followed by endometrial hyperplasia

found 5(16.7%), histopathology confirmed 4 (13.3%),

endometrial carcinoma found 4(13.3%) and

histopathology confirmed 3(10.0%). Normal findings

on hysteroscopy 11(36.7%) among them Proliferative

10 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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11endometrium 4(13.3%) and Atrophic endometrium

5(16.7%) on histopathology.

Table V shows accuracy of hysteroscopy for diagnosis
of cause of postmenopausal bleeding, hysteroscopy
view of normal findings showed sensitivity of 100%,
specificity of 100%, PPV 100%, NPV 100% and
accuracy 100%.

For atrophic endometrium hysteroscopy showed
sensitivity, specificity, PPV, NPV and accuracy of
100%, 96%, 83.3%, 100% and 96.7% respectively.

The sensitivity, specificity, PPV, NPV and accuracy

for hysteroscopic endometrial polyp were 100%,

100%, 100%, 100%, and 100% respectively.

For endometrial hyperplasia, hysteroscopy showed

sensitivity, specificity, PPV, NPV and accuracy of

100%, 96.2%, 80.0%, 100% and 96.7 respectively.

The sensitivity, specificity, PPV, NPV and accuracy

for endometrial carcinoma were 100%, 96.3%, 75.0%,

100% and 96.7%, respectively.

Table II: Distribution according to hysteroscopic findings (n=30)

Hysteroscopic findings No of cases Percentage

Normal endometrium 5 16.6%

Atrophic endometrium with bleeding vascular patches 6 20.0%

Endometrial polyp 9 30.0%

Extensive polypoidal endometrium suggest: 5 16.7%

endometrial hyperplasia

Endometrial growth with bleeding surface suggest: 4 13.3%

endometrial carcinoma

Submucous fibroid 1 3.3%

Table III: Histopathological diagnosis of endometrium, tissues obtained by hysteroscopic directed biopsy and
fractional curettage (n=30)

Endometrial tissues obtained by procedure No of cases Percentage

Hysteroscopic directed biopsy 19 63.3%

Endometrial polyp 9 30.0%

Endometrial hyperplasia 4 13.3%

Endometrial carcinoma 3 10.0%

Adenomyosis 2 6.6%

In situ carcinoma 1 3.3%

Fractional  curettage 11 36.7%

Proliferative endometrium 4 13.3%

Secretory endometrium 1 3.3%

Atrophic endometrium 5 16.7%

Insufficient tissue 1 3.3%

Begum M et al. Endometrium in Postmenopausal Bleeding
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Discussion

The present study was carried out to evaluate the
endometrium of patients having post menopausal
bleeding by hysteroscopic findings and
histopathological diagnosis. This study was carried
out in the department of gynaecological oncology in
Bangabandhu Sheikh Mujib Medical University. 30
women with postmenopausal bleeding were enrolled
in this study.

In present study majority of the women 14(46.7%)
belonged to age group 50-55 years followed by
9(30.0%) to age group 60-65 years. The mean age
was 54.3±6.12 years ranging from 45 to 75 years. In
accordance with present study Solanki et al1 reported
83.34% of patients in age group >55 years. Sharma
et al13 reported age range of 45 to 64 years with the
postmenopausal bleeding.

In present study among 30 postmenopausal women
93.3% were multiparous. Bhoj and Yadav19 also

reported 97.5% women to be multiparous which was
consistent with present study.

Regarding educational status of women in present
study, most of the women passed primary education
12(40.0%).

Among 30 women ,27(90.0%) were house wivess and
3(10.0%) were service holder in present study.

In present study most of women came from middle
class 23(76.7%) followed by lower middle class 6(20%)
only one came from upper class.

In present study comparing hysteroscopic findings
with histopathological results of 30 postmenopausal
women, hysteroscopy showed normal findings in 5
cases. Among them, histopathology confirmed
4(13.3%) cases proliferative, 1(3.3%) secretory
endometrium.

Hysteroscopy showed 6(20.0%) cases atrophic
endometrium which also considered normal findings,

Table IV: Association between gross hysteroscopic findings and histopathological diagnosis of endometrium
(n=30)

Histopathological Hysteroscopic diagnosis

diagnosis Normal Atrophic Endometrial Extensive Irregular Submucous Total
endometrium endometrium  polyp polypoidal endometrial  fibroid

 with endometrium growth with
bleeding  suggests: bleeding
vascular Endometrial surface suggest:
patches hyperplasia  Endometrial

carcinoma

Proliferative endometrium 4 0 0 0 0 0 4(13.3%)

Secretory endometrium 1 0 0 0 0 0 1(3.3%)
Atrophic endometrium 0 5 0 0 0 0 5(16.7%)

Insufficient tissues 0 1 0 0 0 0 1(3.3%)

Endometrial polyp 0 0 9 0 0 0 9(30.0%)
Endometrial hyperplasia 0 0 0 4 0 0 4(13.3%)

Adenomyosis 0 0 0 1 0 1 2(6.6%)
Endometrial carcinoma 0 0 0 0 3 0 3(10.0%)

In situ endometrial carcinoma 0 0 0 0 1 0 1(3.3%)

Total 5(16.7%) 6(20.0%) 9(30.0%) 5(16.6%) 4(13.3%) 1(3.3%) 30(100.0%)

Table V: Accuracy of hysteroscopy for diagnosis of cause of postmenopausal bleeding

Diagnosis Hysteroscopy

Sensitivity Specificity PPV NPV Accuracy

Normal 100.0 100.0 100.0 100.0 100.0

Atrophic endometrium 100.0 96.0 83.3 100.0 96.7

Endometrial polyp 100.0 100.0 100.0 100.0 100.0

Endometrial hyperplasia 100.0 96.2 80.0 100.0 96.7

Endometrial carcinoma 100.0 96.3 75.0 100.0 96.7

12 Bangladesh Medical Res Counc Bull 2023; 49: 1-14
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135 (16.7%) cases confirmed by histopathology and
1(3.3%) was insufficient tissue. Solanki et al1 showed
atrophic endometrium 6(20%) among 30 cases that
is compatible with present study. Tandulwadkar et al2

found atrophic endometrium in 66.6% that is not similar
with present study.

Hysteroscopic guided biopsy avoided in normal
endometrium and atrophic endometrium in present
study because there is more chance of getting
insufficient tissues for biopsy. For these fractional
curettage was done on normal findings of
hysteroscopy.

So hysteroscopy directed biopsy only taken from
suspicious area and abnormal findings on
hysteroscopy.

The abnormal findings on hysteroscopy were:

Endometrial polyp 9(30.3%) which were confirmed by
histopathologically. This findings were accordance with
the study by Lasmar et al6 that endometrial polyp
were frequent findings. Solanki et al1 found endometrial
polyp 2(6.67%) that is not consistent with present
study.

Endometrial hyperplasia diagnosed in 5(16.6%) cases
by hysteroscopy and histopathologically confirmed
4(13.3%) of them and 1(3.3%) was adenomyosis.
Solanki et al1 showed endometrial hyperplasia
10(33.3%) that is higher than present study.
Tandulwadkar et al2 found endometrial hyperplasia in
6.66%.

Endometrial carcinoma was diagnosed in 4(13.3%)
by hysteroscopy and histopathologically confirmed
3(10.0%) as endometrial carcinoma and 1(3.3%) in
situ endometrial carcinoma. Solanki et al1 found
endometrial carcinoma 1(3.3%) among 30 cases that
was not agreement with present study. Tandulwadkar
et al2 found endometrial carcinoma in 13.3% and Bhoj
M et al19 found 10% endometrial carcinoma, both
study compatible with present study.

Submucous fibroid was observed in one case on
hysteroscopy and histopathologically it was
adenomyosis.

In present study, accuracy of hysteroscopy:

For normal findings showed a sensitivity of 100%,
specificity 100%, PPV 100% and NPV 100% and
accuracy 100%.

For atrophic endometrium, hysteroscopy showed a
sensitivity 100%, specificity 96.0%, PPV 83.3%, NPV

100% and accuracy 96.7%. In accordance, Trojano
et al7 showed a study that was similar with present
study.  Bhoj M et al19 showed sensitivity, specificity,
PPV, NPV and accuracy 100% respectively.

For endometrial polyp hysteroscopy showed sensitivity
of 100%, a specificity of 100%, PPV 100%, NPV
100% and accuracy 100% in present study. Loiacono
et al3 for endometrial polyp, hysteroscopy showed
sensitivity, specificity, PPV, NPV were 100%
respectively, that similar with present study. Bhoj M
et al19 also found same parameters 100% for
endometrial polyp.

For endometrial hyperplasia the sensitivity, specificity,
PPV, NPV and accuracy was 100%, 96.2%, 80%,
100% and 96.7% respectively in present study.
Loicano et al3 showed sensitivity, specificity, PPV,
NPV for endometrial hyperplasia were 81%, 96%,
87%, and 93% respectively not compatible with
present study. Bhoj M et al19 showed sensitivity
85.7%, specificity 100%, PPV 100%, NPV 100% and
accuracy 97.5% for endometrial hyperplasia.

For endometrial carcinoma hysteroscopy showed a
sensitivity, specificity, PPV, NPV and accuracy of
100%, 96.3%, 75.0%, 100% and 96.7% respectively

in present study. Loiacono et al3 showed same
parameters for endometrial carcinoma were 63%,

97%, 77%, and 95% respectively that is lower than
present study. Bhoj M et al19 showed same
parameters 100% respectively.

As 10% of cases of postmenopausal bleeding had
endometrial carcinoma in present study, high

sensitivity of hysteroscopy justifies its use in all
postmenopausal bleeding cases. Loiacono et al3

showed 9.8% of cases of postmenopausal bleeding
had endometrial carcinoma, this study was almost
similar with present study. Bhoj M et al19 found

endometrial carcinoma 10 of patients this study is
also similar with present study.

Conclusion

The study revealed that hysteroscopy and directed
biopsy or fractional curettage in some cases is a highly

accurate, sensitive, specific, positive predictive value
and negative predictive value for diagnosis of cause of

postmenopausal bleeding.

Finally concludes that hysteroscopic findings almost
correlates with histopathological diagnosis of cause
of postmenopausal bleeding in present study.

Begum M et al. Endometrium in Postmenopausal Bleeding
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Introduction

Respiratory tract infections (RTIs) are among the most
common infectious diseases which are considered
as major public health problems and leading cause of
morbidity and mortality in developing countries.1,2 RTI
is a spectrum of infections, each with a different

epidemiology, clinical presentation, pathogenesis and
prognosis. The etiology, clinical features of respiratory
diseases vary with age, gender, season, the type of
population at risk and various other factors.3 The
etiological agents of respiratory tract infections cannot
be determined clinically and differ from area to area
as well as their antibiotics susceptibility.4

The common bacterial causes of respiratory infections
include Klebsiella pneumoniae, Staphylococcus

aureus, Streptococcus pneumoniae, Pseudomonas

aeruginosa, Acinetobacter spp and Haemophilus

influenzae.4,5 The responsible pathogens are identified
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Background: Respiratory tract infections (RTIs) are significant health concern for mortality and morbidity in

many developing countries. Proper identification of causative pathogens and their antibiotic susceptibility testing

is needed to select appropriate antibiotic therapy for management of the patient suffering from RTI. The study

was aimed to determine the spectrum of bacterial pathogen causing respiratory tract infections with their

antibiogram in Dhaka Medical College hospital (DMCH), Dhaka, Bangladesh.

Methods: This observational study was conducted from October 2018 to March 2019 in DMCH. Respiratory

tract specimens (sputum, tracheal aspirate and throat swab) sent to the Microbiology laboratory for culture and

sensitivity test were included in this study. Data regarding information of the patients, isolated organisms and

sensitivity reports were collected from the records of the Microbiology laboratory.

Results: Out of 580 processed specimens, 64.66% yielded significant growth of organisms of which 88.80%

were gram negative and 11.20% were gram positive bacteria. Pseudomonas spp was the most commonly

(31.47%) isolated organism followed by Klebsiella spp (23.47%), Escherichia coli (15.20%) and Staphylococcus

aureus (8.53%). Gram negative bacteria were mostly resistant to amoxicillin followed by fluoroquinolones, co-

trimoxazole, cephalosporins whereas colistin, carbapenems and piperacillin/tazobactum were the most sensitive

antibiotics against them. Among gram negative bacteria, 31.23% were extended spectrum beta lactamase

(ESBL) producing organisms and Klebsiella spp were the most commonly isolated ESBL producers. Majority of

gram positive bacteria were resistant to fluoroquinolones and co-trimoxazole but all Staphylococcus aureus

were susceptible to vancomycin and linezolid followed by teicoplanin (84%) and 37.5% of them were Methicillin

resistant (MRSA).

Conclusion: Gram negative bacteria were predominant where Pseudomonas spp and Klebsiella spp were

most commonly isolated organisms. Most of the bacteria showed high resistance to commonly used antibiotics

and this antimicrobial resistance is a matter of concern for the treatment of respiratory tract infections.
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16in about half of the patients and physicians usually
rely on clinical signs and symptoms of the patient to
diagnose respiratory tract infections.6,7

Recommendations of initial therapy are based on the
severity of illness, the probabilities of the pathogens
in specific geographical areas, resistance patterns of
the most commonly implicated etiological agents and
co-morbidities.8

The dramatic rise in the antimicrobial resistance among
the respiratory pathogens is a matter of potential
concern worldwide.9 Excessive and inappropriate use
of antibiotics is considered as a major cause of antibiotic
resistance in developing country. The increased use of
over-the-counter antibiotics not only produces
resistance at the individual level but can also threaten
the whole community.10 Over the last few decades,
multidrug-resistant bacterial strains such as
Acinetobacter baumannii, Escherichia coli, Klebsiella

pneumoniae, Pseudomonas aeruginosa, Methicillin
resistant Staphylococcus aureus (MRSA) are
increasingly associated with infections under hospital
settings.11,12 Regular monitoring of antimicrobial
susceptibility profile, cautious and judicious use of
antibiotics could be effective tools to prevent the spread
of antimicrobial resistance.13,14

As the antibiotic resistance pattern of bacteria is
changing and no recent data on causative pathogens
of RTIs and their antibiotic susceptibility pattern is
available in Dhaka Medical College, the present study
was designed to evaluate the etiological agents of
respiratory tract infections with their antibiogram in
this tertiary care hospital.

Materials and Methods

This observational study was conducted in the
Department of Microbiology, Dhaka Medical College,
Dhaka, Bangladesh from October 2018 to March 2019.
Respiratory tract specimens (sputum, tracheal
aspirate and throat swab) sent from the inpatient and
outpatient departments of Dhaka Medical College
Hospital to the microbiology laboratory for culture and
sensitivity test regardless of age, sex and antibiotic
intake were included in this study. Data regarding the
information of patients, referring departments, types
of specimen and sensitivity reports were collected from
the records of the laboratory.

Microbiological methods:

Culture of sputum, tracheal aspirate and throat swab:

In the microbiology laboratory, each sample was

inoculated on Blood agar, Chocolate agar and
MacConkey agar media. The blood agar and
MacConkey agar plates were incubated aerobically at
37oC for 48 hours while the chocolate agar plates were
incubated in a carbon dioxide enriched environment
using Candle jar at 37oC for 48 hours.

Isolation and identification of bacteria: The inoculated
plates were examined for bacterial growth and
organisms were identified by colony morphology,
hemolytic criteria, pigment production, Gram stain and
different biochemical tests like catalase test,
coagulase test, oxidase test, and reaction in Triple
Sugar Iron (TSI) agar, Motility Indole Urea (MIU) agar
and Simmon’s citrate agar media.15

For evaluation purpose Gram stain of sputum was
done and correlated with culture result to differentiate
between true infection and commensal or
contamination.16 (Gram stain with <10 squamous
epithelial cells and >25 leucocytes/ low power field
were considered significant).

Antimicrobial susceptibility testing: Antimicrobial
susceptibility pattern of isolated organisms were done
following Kirby-Bauer disc diffusion method17 using
commercially available antibiotic discs (Oxoid, UK)
such as, amikacin (30mg), amoxyclav (20mg
amoxycillin/10mg clavulanic acid), cefoxitin (30mg),
ceftazidime (30mg), ceftriaxone (30mg), clindamycin
(2mg), ciprofloxacin (5mg), colistin (10mg), doxycycline
(5mg), gentamicin (10mg), imipenem (10mg),
levofloxacin (5mg), linezolid (30mg), meropenem (10mg),
piperacillin/tazobactum (100/10mg), teicoplanin (30mg),
vancomycin (30mg). Zone of inhibition was measured
and interpreted according to the CLSI guideline.18

Detection of Methicillin resistant Staphylococcus

aureus (MRSA): Methicillin resistance of
Staphylococcus aureus was detected using cefoxitin
disc (30 µg) according to CLSI guidelines.18

Detection of Extended spectrum beta lactamase

(ESBL): ESBL production in gram negative bacteria
was detected by double disc synergy test.18

Data management: Collected data were classified
according to characteristics and categorical data were
given as counts and percentages. ‘Microsoft Excel’
2016 software were used for analysis.

Results

Total 580 respiratory tract specimens were processed
among which sputum was 335, tracheal aspirate was

16 Bangladesh Medical Res Counc Bull 2023; 49: 15-21
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17202 and throat swab was 43. Significant growth was

found in 64.66% of total specimens; tracheal aspirate

yielded the highest proportion of microbial growth

(77.23%) followed by sputum (58.51%) and throat

swab (53.49%) (Table-I).

Among 375 culture positive specimens 333 (88.80%)

yielded growth of gram negative bacteria and 42

(11.20%) had growth of gram positive bacteria. In

sputum, 170 (86.73%) were gram negative and 26

(13.27%) were gram positive bacteria; in tracheal

aspirate, 150 (96.15%) had growth of gram negative

and 6 (3.85%) were gram positive bacteria and in throat

swab, isolated gram negative and gram positive

bacteria were 13 (56.52%) and 10 (43.48%)

respectively (Figure-1).

Out of 375 isolated organisms Pseudomonas spp was

the most predominant (31.47%). Klebsiella spp was

isolated from 23.47% specimens, 15.20% specimens

yielded growth of E. coli and Acinetobacter spp was

isolated from 6.67% samples. Staphylococcus aureus

was the most frequently isolated (8.53%) gram positive

bacteria followed by Streptococcus pneumoniae

(Table-II).

Among the gram negative bacteria, 31.23% (104/333)

isolates were ESBL producers. Klebsiella spp were

the most commonly isolated ESBL producers, 30.77%

of which produced ESBLs. Among Escherichia coli

17.31% were ESBL producers; 16.35% of

Acinetobacter spp, 13.46% Proteus spp and 9.61%

Enterobacter spp were ESBL producing organisms

Figure-2).

Most of the gram negative bacteria exhibited higher

sensitivity to carbapenems. Colistin was found most

effective antibiotic in vitro against all gram negative

except Proteus spp Piperacillin/tazobactum showed

greater activity against Enterobacter, Citrobacter spp,

Proteus and E. coli (Table-III).

Staphylococcus aureus showed 100% susceptibility

to vancomycin and linezolid followed by high

susceptibility to teicoplanin. Among 32 isolated

Staphylococcus aureus, 12 (37.5%) were MRSA strain

(Table-IV).

Table I: Growth of bacteria in different specimens

Type of specimen Growth n(%) No growth n(%) Total n(%)

Sputum 196 (58.51) 139 (41.49) 335 (100)

Tracheal aspirate 156 (77.23) 46 (22.77) 202 (100)

Throat swab 23 (53.49) 20 (46.51) 43 (100)

Total 375 (64.66) 205 (35.34) 580 (100)

Figure-1: Isolated bacteria in different clinical
specimens.
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Figure-2: Distribution of ESBL producing gram
negative organisms.
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Discussion

Respiratory tract infections are among the most
common infectious diseases causing significant
morbidity and mortality. An expanded variety of
emerging pathogens provides challenges for the
microbiology laboratory.19 In recent years, there has
been substantial rise in antibiotic resistance among
respiratory pathogens. The present study is an attempt
to provide an insight on the prevalence and the
antibiogram pattern of the respiratory pathogens which
were isolated in a tertiary care hospital.

Among the specimens, 375 (64.66%) yielded significant
growth of different bacteria which is consistent with

other studies.20,21 Similar to other study done in Assam,
India; in this study 58.51%, 77.23% and 53.49% of the
pathogens were recovered from sputum, tracheal
aspirate and throat swab respectively.22

Most of the isolated organisms (88.80%) from
respiratory tract specimens were gram negative bacilli.
In contrast, gram positive bacteria were reported to be
most prevalent in other study.23 Higher proportion of
gram negative bacteria isolated in the present study
might be due to the fact that most of the samples were
received from admitted patients of DMCH and many of
them might have hospital acquired infection as gram
negative bacteria is usually prevalent in hospital.

Table II: Pattern of isolated bacteria from sputum, tracheal aspirate and throat swab.

Organism Sputum Tracheal aspirate Throat swab Total

Isolates n (%) Isolates n (%) Isolates n (%) Isolates n (%)

Pseudomonas spp 49 (25.00) 66 (42.31) 3 (13.04) 118 (31.47)
Klebsiella spp 63 (32.14) 18 (11.54) 7 (30.43) 88 (23.47)
E. coli 35 (17.86) 19 (12.18) 3 (13.04) 57 (15.20)
Staph. aureus 21 (10.71) 6 (3.85) 5 (21.74) 32 (8.53)
Acinetobacter spp 3 (1.53) 22 (14.10) 0 (0.00) 25 (6.67)
Proteus spp 0 (0.00) 18 (11.54) 0 (0.00) 18 (4.80)
Enterobacter spp 9 (4.59) 4 (2.56) 0 (0.00) 13 (3.47)
Citrobacter spp 10 (5.10) 3 (1.92) 0 (0.00) 13 (3.47)
S. pneumoniae 5 (2.55) 0 (0.00) 5 (21.74) 10 (2.67)
H. influenzae 1(0.51) 0(0.00) 0(0.00) 1(0.27)

Table III: Antibiotic sensitivity pattern of isolated gram negative bacteria.

Organism Sensitivity (%)

Ak Aml Amc Caz Ctr Cip Cot L G Imp Mem TZP CT

Pseudomonas 30 - 8 54 13 21 19 13 31 64 68 61 97
Klebsiella 49 - 8 14 16 19 31 48 32 85 84 65 92
E. coli 46 7 9 18 21 23 19 39 40 91 82 70 95
Acinetobacter 12 - 4 0 8 8 24 12 8 40 36 32 100
Proteus 28 3 11 17 17 22 39 33 22 89 78 72 5
Enterobacter 54 8 8 23 15 15 38 31 31 92 85 77 92
Citrobacter 54 14 23 23 23 31 54 38 62 85 85 77 100
H. influenzae 100 - - 100 100 100 - - - 100 100

Ak-amikacin, Aml-amoxycillin, Amc-amoxyclav, Caz-ceftazidime, Ctr-ceftriaxone, Cip-ciprofloxacin, Cot-Co-
trimoxazole, L-levofloxacin, G-gentamicin, Imp-imipenem, Mem-meropenem, TZP-piperacillin/tazobactum, CT-colistin.

Table IV: Antibiotic sensitivity pattern of gram positive bacteria.

Organism Sensitivity (%)

Ak Aml Ctr Cip Cot D G L Lzd CX CD Tec Van

Staph. aureus 44 - - 22 28 38 41 25 100 38 75 84 100

S.pneumoniae 50 80 100 50 50 50 70 60 - - - - -

Ak-amikacin, Aml-amoxicillin, Ctr-ceftriaxone, Cip-ciprofloxacin, Cot-Co-trimoxazole, D-doxycycline, G-
gentamicin, L-levofloxacin, Lzd-linezolid, CX-cefoxitin, CD-clindamycin, Tec-teicoplanin, Van-vancomycin.

18 Bangladesh Medical Res Counc Bull 2023; 49: 15-21
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19Pseudomonas spp. was the most (31.47%)
predominant isolated organism among gram negative
bacteria followed by Klebsiella spp, E.coli,

Acinetobacter and Proteus spp. In accordance with
the present study, similar findings were observed in
Nepal.24 In contrast, lower isolation rate of
Pseudomonas spp was reported in study in India.25

Higher isolation rate of Pseudomonas spp might be
due to the fact that majority of the respiratory tract
specimens were sent from inpatient department and
intensive care unit (ICU) of the hospital. Pseudomonas

spp is a ubiquitous organism that it could affect
individual with immunocompromised situation and
responsible for nosocomial infection.26 It has not only
metabolic versatility and remarkable ability to
adaptation and colonization in wide variety of ecologic
environments (water, soil, animals), but also notability
for its intrinsic ability to resistance to wide variety of
antimicrobial agents.27

In consistent with other studies28,29, Klebsiella spp

(23.47%) was the second common pathogen isolated
in the present study. But in contrast, Klebsiella spp
was the most predominant bacteria isolated from lower

respiratory tract infections in India.5 This might be
due to the fact that the spread of respiratory tract

infections varies between populations and countries,
depending on differences in geography, climate and
socioeconomic condition.

In our study Staphylococcus aureus was the most
frequently isolated gram positive bacteria from
respiratory samples which was similar to other
studies.20,30 About 37.5% of the isolated
Staphylococcus aureus were Methicillin resistant
Staphylococcus aureus (MRSA). In Bangladesh, the
rate of MRSA infection ranges from 32% to 63% in
different studies31 which is in accordance to the
isolation rate in this study. MRSA is a multidrug
resistant bacterium which is resistant to methicillin,
other penicillins and most cephalosporins, b-lactam/
b-lactamase inhibitor combinations and
carbapenems.18 Only 2.67% Streptococcus

pneumoniae was isolated. This is comparable to a
study done in India where 3.19% of Streptococcus

pneumoniae have been reported.25 It has been
estimated that, even in patients with S. pneumoniae

pneumonia, the usual laboratory methods cannot
detect the pathogen in 45-50% of cases even when
large numbers of organisms have been noted on gram
stain.32

The antimicrobial resistance among the respiratory
pathogens is a major barrier interfering an effective
treatment.25 In the present study, gram negative isolates
showed higher resistance patterns towards amoxicillin
followed by fluoroquinolones, co-trimoxazole, amoxicillin-
clavulinic acid and third generation cephalosporins. This
pattern of resistance has been shown by several
studies.25,33 Inappropriate and widespread use of this
antibiotics has been suggested as one of the reasons of
this resistance. The emergence of fluoroquinolones
resistance among RTIs has now been documented in
many countries .34,35 Fluoroquinolones are important
antibiotic used widely in Bangladesh to treat various types
of infection. Nowadays, fluoroquinolones are substituted
by the 3rd generation cephalosporins, which are
frequently used by clinicians. Most of the gram negative
bacilli showed good sensitivity to amikacin in the present
study which is in accordance to other study done in
India.20 This may be due to selective use of amikacin in
our setup because of higher adverse effects of this
injectable antibiotic.

Carbapenems are very effective antibiotics and are
widely used against gram negative bacilli. Sensitivity
to carbapenems were 64% to 92% against gram
negative bacilli in this study which is consistent with
other study.5 Carbapenems resistance is increasing
day by day and it is a matter of great concern in
management of infection. Colistin and piperacillin/
tazobactum showed better sensitivity in vitro. Most of
the gram negative bacilli were sensitive to colistin
except Proteus spp. Proteus spp is intrinsically
resistant to colistin by modification of the
lipopolysaccharide (LPS) via cationic substitution.36

Colistin and piperacillin/tazobactum are usually
considered as reserve drug and are being used for
those who are resistant to most other antibiotics.

All gram positive bacteria were sensitive to vancomycin
and linezolid. All the Staphylococcus aureus were
sensitive to vancomycin and linezolid followed by
teicoplanin (84%) and had reduced sensitivity to
ciprofloxacin (22%), levofloxacin (25%) and co-
trimoxazole (28%) which was similar to the sensitivity
pattern of Staphylococcus aureus in a study in
Bangladesh.37

The emergence of multidrug resistant strains possesses
a major threat to the patients globally. Among the gram
negative isolates, various mechanisms of drug
resistance have been attributed, among which
production of beta-lactamases is a leading cause of
resistance.25 Besides, not all the bacteria causing RTIs

Chowdhury M et al Bacteriological Profile and Antibiogram of Respiratory Tract Infections
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20are identified by conventional culture and sensitivity
method and antimicrobial resistance containment
program including antimicrobial stewardship is not very
effective in countries like Bangladesh. As a result,
multidrug resistant strains of microorganism are
increasing. In our study 31.23% bacterial isolates were
ESBL producers which is in accordance with the study
done in India.20 In Bangladesh in a study the rate of
ESBL producing bacteria were 16.07% which is lower
than the present findings.38 Klebsiella spp and E. coli

were the most commonly isolated ESBL producing
organisms in this study. ESBL producing bacteria limit
the therapeutic options for treatment; therefore,
strategies for laboratory detection of ESBL producing
bacteria as well as antimicrobial susceptibility testing
are important.39

Conclusion

Gram negative bacilli were the predominant isolates
of respiratory tract infection with Pseudomonas spp
as the most common isolate. Occurrence of multidrug
resistance, MRSA and ESBL producing bacteria
should be considered as a cause of concern.
Appropriate and evidence based antibiotic treatment
policy should be practiced. However, a combined
approach of antimicrobial stewardship, continuous
surveillance of microbial etiology of RTI with their
resistance pattern and good infection control practices
will help to reduce the burden of multidrug resistance
and thereby enabling better patient management.
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COVID-19 Related Multi System Inflammatory Syndrome

in Children: Scenario from a Tertiary Care Hospital

in Bangladesh
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Abstract
Background: An association of multisystem inflammatory syndrome in children (MIS-C) with SARS-CoV-2
infection is now a well-established serious phenomenon and been increasingly reported from different countries.

Objectives: The present study documents the presentation, management and immediate outcome of MIS-C
patients from Bangabandhu Sheikh Mujib Medical University (BSMMU), Bangladesh.

Study design: This was a retrospective study.

Methods: This retrospective study was conducted in the department of pediatrics, BSMMU, Dhaka, Bangladesh.
It included all the eligible MIS-C patients diagnosed during the study period (August 2020 to February 2022). Sixty
cases fulfilled the diagnostic criteria and they had been included in the study. Data were collected using a pre-
designed and pre-tested questionnare from hospital records and also by interviewing the patients/parents over
telephone when required.

Results: Mean age of the children was 6.8year with F: M ratio of 1.2:1. All the sixty cases presented with fever
associated with gastro-intestinal complications in 68% followed by other symptoms. Fifty two cases (87%) had
known contacts. Laboratory evidence ofSARS-CoV-2 infection was present in 55% cases having positive
serology or RT-PCR. Twelve patients (20%) had pre-existing co- morbidities. Majority of patients (48%) presented
with  Kawasaki Disease (KD) like illness. Mean neutrophil count, ESR, CRP, ferritin, LDH and D-dimer were higher
and mean platelet and lymphocyte count were lower in this series. Interleukin-6 (IL-6) level was raised in all the
seventeen  (28%) patients, who were tested. Sixteen patients (27%) had chest X-ray abnormalities and ten of
them had HRCT involvement. Fifteen (25%) patients had abnormalities in abdominal ultrasonogram. Coronary
artery dilatation and ventricular dysfunction was present in seventeen (28%) and thirteen (22%) of MIS-C
cases.

IVIG and intravenous steroid was used in forty one (68%) and thirty nine (65%) children. Aspirin was given to
twenty eight (47%) cases. Inotropic support was needed in 17% cases. Antibiotics were prescribed to all the
patients. Fifty seven percent and 37% children were discharged without and with complications respectively.
Mechanical ventilation was required in 6.6 % children who had pre-existing co-morbidities and all of them
expired.

Conclusion: Forty eight percent of  MIS-C cases presented with KD like illness. Mortality was 6.6% and all the
cases had preexisting comorbidities. MIS-C  is a pediatric emergency and is of a great concern especially in
children with pre-existing co-morbidities. Early diagnosis and referral to tertiary center for optimum management
is essential.

Keywords: ACR,CDC, COVID-19, MIS-C, KD like illness, Severe MIS-C.
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Introduction

COVID-19 disease, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
has become a global crisis since the beginning of the

year 2020.1 Pediatric cases account for about 2.1–
7.8% of total confirmed COVID-19 cases.2 Though
most children remain asymptomatic or relatively milder
infection occurs in children in contrast with severe
forms reported in adults, there is a concern of the
association between COVID-19 disease and
multisystem inflammatory syndrome in children (MIS-
C). MIS-C was first diagnosed in April 2020 in The
United Kingdom (UK).3 Subsequently cases were
identified in Europe, USA and other countries.2,4-8
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23These patients had hyper inflammatory shock with
features similar to Kawasaki Disease (KD) and toxic
shock syndrome (TSS).

The Royal College of Paediatrics and Child Health
referred to this acute condition as pediatric
multisystem inflammatory syndrome temporally
associated with COVID-19 (PIMS-TS).5 Later, the
illness was labeled as multi system inflammatory
syndrome in children (MIS-C) by the World Health
Organization (WHO) and Centers for Disease Control
and Prevention (CDC) .4.9 Many of the children tested
for SARS-CoV-2 infection were either positive by
polymerase chain reaction (PCR) or serology and
developed MIS-C days to weeks after initial infection.
This was an important reason behind the development
of the strong hypothesis of a temporary association
with SARS-CoV-2 infection and MIS-C.5

As the morbidity and case fatality rate due to MIS-C
is very high, documentation of the current situationin
different country is a time demanding issue.Scarcity
of data related to MIS-C is present in our country. The
present study describes the presentation,
management and immediate outcomes of MIS-C
cases from Bangabandhu Sheikh Mujib Medical
University (BSMMU), Bangladesh.

Materials and Methods

This was a retrospective study, conducted in the
department of pediatrics, BSMMU, Dhaka, Bangladesh.
It included all the eligible MIS-C patients diagnosed
during the study period (August 2020 to February 2022).

Data were collected using a pre-designed and  pre-
tested questionnaire from hospital records and also
by interviewing the patients/parents over telephone
when required. The questionnaire included
demographic information (age, gender), history
(especially family history of COVID 19 disease/ any
other contact and history of travel) and clinical features.

Laboratory investigations including complete blood count,
C-reactive protein, lactate dehydrogenase (LDH), ferritin,
D-dimer, triglycerides, serum glutamate pyruvate
transaminase (SGPT) and serum creatinine. Coagulation
profile: prothombin time (PT), international normalized
ratio (INR), activated partial thromboplastin time (APTT)
were also recorded. Other investigations including,
cardiac enzymes, chest X-ray, echocardiography, CT
scan and abdominal ultrasound was done when indicated.
IL-6 level was measured in 17 (28.3%) children.

For identifying SARS-CoV-2, all the cases were tested
for RT-PCR using oro/naso-pharyngeal swab (PCR-
Fluorescence probing was used for RT-PCR testing).

Since serology immune-assay was not available for
initial 6 months of study period, only39 (65%) patients
were tested by ELISA method, once it became available.
Kits used for serological test (IgG):”The ADVIA Centaur®

SARS-CoV-2 IgG (COV2G)’.These investigation results
were also recorded in the questionnaire.

Patients with evidence of hyperinflammatory state but
not fulfilling the WHO preliminary case definition criteria
of MIS-C were excluded from the cohort. Parents of
all the cases included in this study were informed
about the purpose of the study, treatment modalities
and outcome of MIS-C over telephone.  Informed
consent was taken from them prior to data collection
and patients or parents not willing to give consent
were excluded in the desighn of the study. But all the
patients and parents gave verbal consent. Ethical
clearance for the study was taken from the institutional
review board (IRB) of BSMMU.

Details of treatments and immediate outcomes of MIS-
C cases were documented. During discharge, the
patients and their care-givers were advised for regular
follow-up by the managing paediatricians and the
patients are followed up regularly for evaluation of
persistence of clinical findings or emergence of any
new problems. Relevant investigations are carried out
regularly at follow-ups.

After collection, data was checked, verified and
compiled manually. Results are presented as frequency
and mean ± Standard deviation (SD) in tabulated form.

In this study, we have categorized the MIS-C
cases8,10 as:

i. Febrile inflammatory state/ Persistent fever and
elevated inflammatory markers (Mild cases):
These patients did not have feature of organ
dysfunction, KD or shock.

ii. Moderate MIS-C (presenting with KD like illness),
and

iii. Severe MIS-C (presenting with severe multisystem
involvement including KDSS).

KD and incomplete KD cases were included in this
cohort when there was evidence of COVID-19 (known
exposure or positive PCR or serology). Six (10%) KD
like cases presented as KD shock syndrome (KDSS)
having severe multisystem involvement. These cases
were grouped under the category of severe MIS-C.We
tried to manage these cases according to ACR
(Version I-IV) recommendations by a multi-disciplinary
team including pediatric rheumatologists,

Rahman SA et al COVID-19 Related Multi System Inflammatory Syndrome in Children
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24cardiologists, general pediatricians and
hematologists.11 Depending on clinical
manifestations, other subspecialties including
pediatric neurologists, nephrologists and
gastroenterologists were also consulted.

Results

The study describes the experience on 60 cases of
MIS-C including demographic, clinical and laboratory
features. It also documents their management and
immediate outcome. The patients were treated
according to ACR guideline (version I-IV). All patients
diagnosed as MIS-C according to preliminary case
definition (a) given by WHO, were included in this study.4

Epidemiology and Demographics: Between August 2020
toFebruary 2022, 60 MIS-C cases were admitted in the
department of pediatrics, BSMMU. The mean age of
the study population was 6.8 year (range 6 month to 15
year) with female: male ratio 1.2:1. History of contact
with COVID-19 cases was present in 52 (87%) cases

and 47 (>90%) of them were household contacts. Mean
duration of hospital stay was 10.5 day (Table I).

Clinical Characteristics: Most of the children were
previously healthy. Only 12 (25 %) had pre-existing co-
morbidities including: X-linked agammaglobulinemia(X-
LA) in 2, childhood lupus in 4 and JIA in 6 cases. On
admission, all the cases had persistent fever (mean
duration 5 days witharangeof 4-17 days).  Other sign/
symptoms included gastro intestinal symptoms (n=41,
68.3%), followed by mucocutaneous, cardiovascular,
respiratory and other features. Mucocutaneous
symptoms included maculo-papular rash, urticarial
rash,cheilitis, non-purulent conjunctivitis, edema of
extremities and desquamation of skin.

Majority (n= 29, 48%) of the cases had Kawasaki
Disease (KD) like illness, including 23 (79%)
incomplete and 06 complete KD.  Twentyeight cases
(47%) had severe MIS-C including KDSS, who
presented with shock, pneumonia, hepatitis and other
features (Table I).

Table I: Demography and clinical presentation of MIS-C cases (n=60)

Demographic profile Mean ± SD Range

Age (years) 6.8± 3.9 0.6- 15

Gender (F:M) 1.2 :1
Contact N %
H/O contact with COVID 19 52 87.0

• Household contact 47/52 90.0
• Outside contact 05/52 10.0

Presentation*
Fever 60 100
GIT symptoms 41/60 68
Muco-cutaneous Manifestation 32/60 53
CVS (Shock & KDSS) 20/60 33
Respiratory symptoms 19/60 32
CNS 07/60 12
Categories of MIS-C cases
Febrile Inflammatory (Mild cases 3) 03/60 05
KD like Illness (n=29) 29/60 48

Incomplete KD 23/29 79
Complete KD 06/29 21

Severe MIS-C* (n=28) 28/60 47
KDSS 06/28 21
Shock 14/28 50
Pneumonia 10/28 38
Hepatitis 05/28 18
Heart Failure 02/28 07
Encephalitis/Aseptic Meningitis 02/28 07
Appendicular rupture 01/28 3.5

*Some cases of Severe MIS-C had overlapping features

24 Bangladesh Medical Res Counc Bull 2023; 49: 22-31
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25Laboratory Investigations: Mean total and neutrophil
counts were high but mean lymphocyte and platelet
counts were low in this cohort. Mean ESR and CRP
were very high. Levels of biochemical markers of
inflammation including LDH, ferritin and D-dimer were
raised (Table II). Mean serum creatinine level was
normal, mean SGPT was high, but mean albumin level
was low (Table II). High IL-6 level was present in 17
(28%) patients who were measured.Four patients
(6.6%) had mildly raised APTT (mean 41.3 seconds,
control: 30 seconds).

RT- PCR was done in all thecases and it was positive
in 5 (8.3%).COVID-19 IgG was checked in 39 (65%)
cases only after availability of the test in our country
after February 2021, and 28 of them (72%) had high
titer of antibody. Other cases included in this study
had history of contact with COVID-19 cases, meeting
the diagnostic criteria of MIS-C.4

SARS-CoV-2 infection was confirmed in 55% cases
either by positive RT-PCR or by serological evidence
(Table II).

Imaging: Sixteen cases (27%) had abnormal

radiological findings including consolidation in 12,

bilateral pneumonitis in 02, pleural effusion in 05 and

interstitial lung disease (ILD) in 1 case. All of them

underwent HRCT of chest, and 10 (62.5 %) of them

had pulmonary involvement in HRCT. Abdominal

ultrasound was done in 18 cases where indicated.

Positive findings were: presence of hepatomegaly in

12, ascites in 7 and mild splenomegaly in 2 case

(Table II). One patient presenting with encephalopathy

underwent MRI of brain and found to havesub-

acutehemorrhage with mild cerebellar atrophy and

suspected acute disseminating encephalomyelitis

(ADEM).

Comparison was done between the evidences of

COVID-19 infection and categories of MIS-C cases

(Table III). History of contact with COVID-19 cases

was present in 52 (87%) cases. Among them 44%

had severe MIS-C. Among severe MIS-C cases, 7%

was RT-PCR positive and 43% was IgG positive.

Table II: Laboratory findings of MIS-C patients (n=60)

Variables Mean ±SD /% Range Normal range

Total WBC Count (Thousand/cmm) 13.18± 8.37 2.4 – 37 4-11

Neutrophil (%) 78.9±13.5 19-92 40-70

Lymphocyte (%) 12.20±8.2 5 –46 20-40

Platelet Count (lac/cmm) 1.2 ±3.7 0.13 – 4.5 1.5-4

Erythrocyte Sedimentation Rate (mm in 1sthr) 70.7 ±31.4 10- 125 10-20

C-Reactive Protein(mg/dl) 89.9± 87.7 8– 415 < 6

SGPT (U/L) 94± 38 7 – 949 < 40

S. Creatinine(mg/dl) 0.40±0.25 0.17 – 0.89 0.7-1.4

S. Albumin ( gm/L) 26±7.3 17 – 45 3.5-4.5

S. LDH (U/L) 896± 614 102 – 4420 < 286

S. Ferritin (ng/ml) 5120.3±1772.6 95 – 42483 7-140

D dimer (ng/ml) 6.4±3.0 0.7 – 13.2 <0.5

Prolonged APTT (seconds) n=44 4/60 (6.6%)

Interleukin 6 (pg/ml) n=17(28.3%) 34.9± 32.7 8 – 116 < 7.5

Positive RT PCR for COVID 19 5/60 (8.0%)

COVID 19 Ig G Antibody Index (n=39/60, 65%) 28/39 (72%)

Imaging Abnormality

Chest X ray abnormality (n=16) 16/60 (27%)

HRCT abnormality (n=10 ) 10/16 (63%)

USG of Whole Abdomen (n=18) 15/18 (83%)

Rahman SA et al COVID-19 Related Multi System Inflammatory Syndrome in Children
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Echocardiography : All the MIS-C cases were evaluated
by echocardiography. Coronary arteries dilatation (Z
score >2) was present in 17(28%) patients. Among
them, most commonly affected artery was left main
coronary artery(n= 13, 76.5%), followed by left anterior
descending in 7 (41%) and right coronary artery in 2
(12%) cases.Ventricular dysfunction and pericardial
effusion was present in 13 (22%) and 03 (05%) patients
respectively (Table IV).

Treatment: All the cases were managed with general
care, supportive measures and antibiotics. Thirty nine
(65%) patients received intravenous steroids (20 to
30 mg/kg/day methylprednisolone) for 3 to 5 days
followed by low to moderate dose of oral corticosteroid
(1 to 1.5 mg/kg/day) in divided doses for 2to 3 weeks,

depending upon the clinical condition and inflammatory

markers.IVIG (2 gm/kg single dose or in 2 divided

doses) was given to 41 (68%) cases including all the

KD like illness and KDSS cases. Aspirin was

prescribed in 28 (47%) cases including 24 KD and 04

KDSS (severe MIS-C) cases at a dose of 3 to 5 mg/

kg/day in divided doses (Table V).

Outcomes: After clinical improvement, 57% cases

were discharged without any complication and 37%

with residual complications. Residual complications

included coronary artery dilatation,ventricular

dysfunction, raised ALT, features of ILD and ADEM.

Mechanical ventilation was required in 04 (6.6%)

children who eventually expired (Table V).

Table III: Comparison of evidences of COVID -19 infection with categories of MIS-C cases (n=60)

Evidence Mild KD like Illness Severe MISC

(n= 03) (n=29 ) n (%) (n=28) n (%)

Positive RT PCR for COVID-19 (n=05) 0 3/29 (10) 2/28 (7)

Positive COVID 19 IgG  (n=28) 3/3 13/29 (44.8) 12/28 (43)

Total (Laboratory evidence of COVID 19) 3/3 16/29 (55%) 14/28 (50)

*H/O COVID -19 contact  (n=52) 3/3 26/29 (90) 23/28 (82)

*Twenty five cases of MIS-C (42%)  had more than one evidence of COVID-19 infection (History of contact plus
laboratory evidence)

Table IV: Echocardiographic findings of MIS-C cases (n=60)

Type of MIS-C Echo. Findings n (%)

Mild (n=3) Normal 0

KD Like Illness (n=29) Normal 17 (39)

Major vessel dilatation 9/29 (31)

LCA 5/9 (56)

LAD 3/09 (33)

RCA and LCA 1/9 (11)

Ventricular Dysfunction* 6/29 (21)

Severe MISC (n=28) Normal 18/28 (64)

Major vessel dilatation 8/28(28.5)

LCA 3/8 (38)

LCA and LAD 4/8 (50)

RCA and LCA 1/8 (12.5)

Ventricular Dysfunction* 7/28 (25)

Pericardial effusion* 3/28 (11)

Cardiomegaly * 4/28 (14)

*Co-existed with other abnormalities

26 Bangladesh Medical Res Counc Bull 2023; 49: 22-31
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Discussion

Multisystem inflammatory syndrome in children (MIS-
C), a severe manifestation of COVID-19 disease, has
been reported worldwide. According to CDC (January
03, 2022), in the USA the total MIS-C cases were
6,431 and total MIS-C deaths were fifty five .6

In this cohort, 60 MIS-C cases from BSMMU are
documented. This is a single centered study carried
out in BSMMU. As BSMMU is the apex medical
institute in Bangladesh, most of the critical cases are
referred to this institute from all over the country.
Moreover, pediatric rheumatology service is only
available in this institute, so difficult rheumatological
cases are also referred to this center. Therefore, this
study could be a near reflection of the MIS-C related
information from Bangladesh.

Though higher numbers of male children were found
to have MIS-C and critical illness in different
multicenter studies12-14, the present series documents
more female children having MIS-C than males (1.2:1).
A male bias in mortality has emerged in the COVID-
19 pandemic. Biological sex differences may manifest
themselves in the susceptibility to infection,
pathogenesis, immune responses, and balance of
inflammation and tissue repair in the resolution of
infection.15  These are also described for KD, where
males are more vulnerable. The previous study done
on COVID-19 disease from our institute also found
male predominance.16 The reasons behind the higher

number of females in this series have not been found.
Could it be due to smaller number of study samples
or due to referral bias? Further multi-centered studies
with larger sample size are needed to answer these
questions.

About 87% of patients had contact with known COVID-
19 cases and more than 90% of them had household
contact. No children had history of travel. These
findings are consistent with the previous report on
COVID-19 children from our institute where history of
known contact was present in more than 84% of
children.16

MIS-C is reported to present with persistent fever and
a constellation of symptoms including hypotension,
multi-organ (e.g., cardiac, gastrointestinal, renal,
hematologic, dermatologic and neurologic)
involvement, and elevated inflammatory markers.6-8

The present series documents similar findings including
persistent fever, gastrointestinal involvement followed
by mucocutaneous, cardio vascular, respiratory, and
other symptoms. These children may present with
overlapping features of toxic shock syndrome (TSS),
KD and KDSS, and it is at times challenging for the
clinicians to differentiate patients with MIS-C from KD
and TSS.8 We also faced similar challenges, as many
of our moderate and severe MIS-C cases had
overlapping features.

KD-like illness (Moderate MIS-C) was the most
common type found in our series followed by severe

Table V: Management and outcomes of MIS-C cases (n=60)

Treatment options N %

General and supportive care 60 100

Antibiotics 60 100

• 1st line Antibiotics (Ceftriaxone ) 60 100

• 2nd line Antibiotics (Meropenem, Vancomycin) 22 37

IV Steroids 39 65

Aspirin 28 47

IVIG 41 68

Inotropes 10 17

Digoxin 03 5.0

Outcomes

Recovery without complication 34 57

Recovery with complication 22 37

Death 04 6.6

Rahman SA et al COVID-19 Related Multi System Inflammatory Syndrome in Children
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28MIS-C which also included KDSS (Table I). In this
cohort only 3 (5%) febrile inflammatory state (mild)
cases were found. May be most of these cases were
managed in the OPD as COVID-19 cases and not
identified as MIS-C and thereby not referred to us.
Echocardiographic findings similar to those of KD were
common in this cohort. A total of 25 cases (42%) in
this cohort had coronary abnormalities (28%) and other
cardiac complications including ventricular dysfunction
(22%), pericardial effusion and cardiomegaly. Multiple
cardiac problems were also present in the same
patients (Table IV). These findings are compatible with
cardiac involvements described in other reports.17-18

Although the mechanism of myocardial involvement
is not fully understood, it may be related to micro-
vascular damage, stress cardiomyopathy and
systemic inflammatory response syndrome.12  The
duration of illness prior to coming to our center,
irrespective of cardiac involvement or severity of illness,
was similar for all patients. Mean duration of illness
was 7±2 days.

Severe MIS-C cases in the present study had varied
presentation including shock, heart failure,
pneumonia, hepatitis, encephalitis, appendicular
rupture, severe multisystem involvement etc. (Table
I). There are reported cases of MIS-C misdiagnosed
as appendicitis and concomitant cases of MIS-C
associated with acute appendicitis.19-20 One case of
appendicular rupture is also reported from the US.21

There were presence of neutrophilic leukocytosis,
lymphopenia, thrombocytopenia and raised ESR
(range of ESR was 10 to 125 mm in 1st hour, only 3
cases had normal ESR) and CRP in the present
cohort, which have been described as distinct
hematological features of MIS-C.22 As part of the
criteria for defining MIS-C, majority of children in the
present cohort had increased inflammatory markers
including CRP, ESR and ferritin (ferritin is normal in 5
cases), which is similar to other reports from the UK,
US and Europe.3,18,23,24  A systematic narrative review
of the literature on MIS-C incorporating major medical
databases between December 2019 and August 2020
reported that the most frequently observed symptoms
of MIS-C included fever (82%), shock (67%),
gastrointestinal problems (87%), skin disorders (71%)
and cardiac disorders (75%)25. Our study documents
similar findings, excepting lower frequency of shock
and cardiac disorders. The review also documented
that more than 90% of MIS-C cases had increased

CRP and marked elevation of ferritin (2-10 times its
normal value).  In the review, severe coagulopathy
including very high D-dimer and raised PT and PTT
was seen in 70-80% of the cases. Our cohort also
found marked elevation of ferritin and high D-dimer.
High serum ferritin level may act as an
immunomodulator that may induce both pro-
inflammatory cytokines and immunosuppression.26

All cases in the present series, where IL-6 were
measured, had higher levels. IL-6 along with other
cytokines including IL-8 and TNF-á can lead to
hyperpermeability of vessel wall and multi-organ
failure.27  Due to logistic constraints we could not
measure IL-8 and TNF-á. IL-6 was measured in only
28.3% of cases. All of them had raised levels. In a
recent study, Italian physicians evaluated the
prognostic value of IL-6 for severe COVID-19 and
mortality and reported the IL-6 levels at hospital
admission as the best prognosticator for negative
outcome.28

It is to be mentioned here that we measured expensive
IL-6 level to those patients who could afford it, as
serology was not available initially in our country.
SARS-COV-2 infection was detected by RT-PCR in
05(8 %) and serological test in 28 (47%) cases.

Sixty percent of 5 RT-PCR positive cases in the present
cohortpresented to us with KD like illnessand 40%
had severe illness. None of these cases had any
previous comorbidity. Patients tested positive for
SARS-CoV-2 by RT-PCR reflect an acute phase of
the infection, although the virus or its fragments may
be detected for longer periods in some patients and
could be responsible for these results.29 However, it
is not clear how long it might take for the first
symptoms of MIS-C to appear after the acute phase
of SARS-COV-2 infection, and whether it may occur
during the acute phase or not.  But most of the reports
document that MIS-C manifests 3 to 4 weeks after
SARS-CoV-2 infection.3,17,30

Children with severe MIS-C are reported to have higher
levels of antibody response to SARS-CoV-2.31-32

However we found 72% (28/39) of MIS-C cases having
positive serology. Among them, 43% had severe and
46 % had KD like illness. All the 3 febrile inflammatory
state cases had positive serology (Table III). In our
series, only total COVID-19 IgG antibodies were
measured. As evidence of COVID-19 infection defined
by WHO4, history of contact with COVID-19 infection
was present in 52 (87%) cases. Among them, 44%

28 Bangladesh Medical Res Counc Bull 2023; 49: 22-31
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29had severe MIS-C. It is to be noted, that 25 (42%) of
our MIS-C cases had both the history of contact and
laboratoryevidence of COVID-19 infection.

As the pathogenesis of MIS-C is not well established,
different therapeutic approaches have been used, but
till now no specific therapy is available. Treatment
modalities of MIS-C include intravenous
immunoglobulin, aspirin, steroids, biological agents,
antibiotics and other supportive measures.10,11 In the
present cohort, we tried to follow the ACR (version I to
IV) guidelines, but it was not always possible to adhere
the guidelines because of logistic constraints. In most
of the cases in this series, IVIG, corticosteroid and
aspirin were used to treat the children. Although there
is no evidence of the benefit of corticosteroid for
pediatric patients with severe COVID-19 and/or MIS-
C, the use of corticosteroid has been described in
many studies as an attempt to reduce the hyper-
inflammatory response.10,11  Though no information
on associated bacterial infection was available, the
use of antibiotics in 100% cases in this series may
be justified by the recommendation of empirical
antibiotic therapy in hospitalized patients with MIS-
C, as symptoms overlap with severe bacterial
sepsis.11  Moreover infection control measures in our
pediatric ward, including high dependency unit, was
not very satisfactory. After sending investigations,
ceftriaxone I/V was started as the first line antibiotic
to all MIS-C cases.10 When the condition deteriorated
in 22 (37%) cases, ceftriaxone was replaced with
second line antibiotics (Meropenom + Vancomycin).

Outcomes of the MIS-C children in this cohort were
guarded and not comparable with other reports. Four
of the children (6.6%) whom we lost had pre-existing
co-morbidities including X-LA in 02 and childhood lupus
in 02 cases. Both the X-LA patients were diagnosed
very late at the age of 14 and 15 years. Case 1 was a
fourteen-year-old boy who had very irregular treatment
with IVIG along with other supportive measures for
the last 3 years. Case 2 was a fifteen-year-old boy, a
newly diagnosed case of X-LA, who had problems
since early childhood and had not received any
treatment before this admission. The lupus patients
had organ involvement (renal and hematological in one
and neurological in the other). Both the lupus cases
were having regular treatment and had been stable
prior to development of MIS-C. All the four children
came to us with severe MIS-C with less than one
week duration, and their management was also started
immediately. All of them were RT-PCR negative.

Serology was positive (in high titre) in one case (a
lupus patient). Serology was not done to the other
three because of non-availability. But they had positive
family history of COVID-19 disease.

All the 4 children presented with severe MIS-C with
shock.They received intensive care management and
needed ventilation. But unfortunately they did not
survive. The majority of the children went home without
having any complications. Children who went home
with complications had major coronary artery
dilatation, other cardiac abnormalities and features of
ADEM (in one patient). They are kept on appropriate
management and are on regular follow up.

Conclusion

From this cohort, it may be concluded that, most of
the MIS-C (48%) cases  presented with KD like illness.
Mortality was 6.6% and all of them presented with
severe MIS-C and had pre-existing comorbidies. So,
A strong index of suspicion should be kept for early
diagnosis and management of MIS-C cases. Children
with pre-existing co-morbidities are much more
vulnerable and so their families should take extra care.

A pragmatic low cost approach in the management of
MIS-C focusing on low-income countries like us is
also very much needed, as many of our patients
cannot afford IVIG.
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Corticosteroid and Platelet-rich Plasma in Patients with de

Quervain’s Tenosynovitis
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Abstract
Background: De Querveins’ tenosynovitis affects the abductor pollicis longus (APL) and extensor pollicis

brevis (EPB) tendons in the first dorsal compartment of the wrist. Corticosteroid injection is the mainstay of

treatment for those patients who do not respond to conservative management. Platelet-rich plasma (PRP) is a

currently used strategy in the clinical practice to provide a regenerative stimulus for tendon healing.

Objective: To evaluate the effects of Platelet-rich plasma in the treatment of DQVD in comparison with

corticosteroid (CS) injection.

Materials and Methods: The present randomized clinical trial had been conducted in the Department of

Physical Medicine and Rehabilitation, Bangabandhu Sheikh Mujib Medical University (BSMMU), Shahbag, Dhaka.

A total of 100 patients with pain and swelling over the radial aspect of the wrist with positive Finkelstein test

were randomly allocated into three groups: group A (received platelet-rich plasma injection), group B (received

corticosteroid injection) and group C (received conservative management). The severity of pain and functional

status of the wrist joint were recorded according to VAS and Mayo’s wrist score both pre-procedurally on day

0 and post-procedurally at the end of 1st, 3rd and 6th month.

Results: The mean age of the participants in group A, B and C were 45.6 (±10.4), 46.9 (±11.3) and 42.4 (±6.3)

years respectively. In all groups, majority of the study participants were female and housewives. No significant

statistical difference was observed among the groups regarding VAS scores and Mayo’s Wrist Scores at

baseline. At the end of 6 months, the reduction of pain in group A was significantly lower than group B (p<0.001).

Again, at the end of 6 months, the improvement of Mayo’s Wrist Scores in group A group was significantly higher

than group B (p<0.001). In group A, 77.8% reduction of pain score was achieved while in group B, 68.4%

reduction of pain score was achieved after 6 month of treatment (p<0.001).

Conclusions: Platelet-rich plasma provides better functional outcome than corticosteroid in the treatment of de

Quervain tenosynovitis.
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Introduction

de Quervain’s tenosynovitis is a repetitive stress
condition located at the first dorsal compartment of
the wrist at the radial styloid.1 It is classically defined
as a stenosing tenosynovitis of the synovial sheath of
tendons of the abductor pollicis longus and extensor
pollicis brevis muscles in the first compartment of the

wrist due to repetitive use.2 It is characterized by pain
on the radial aspect of the wrist at the first dorsal
compartment.3 Persons with de Quervain’s disease
are typically women in their 30s and 40s, although
the condition can develop in men and women at any
age. de Quervain’s disease is the most common
tendinopathy to develop in postpartum women
because of the specific hand and wrist position
requirements in the care of an infant. Any activity
requiring repeated thumb abduction and extension in
combination with wrist radial and ulnar deviation can
aggravate this problem.4 Diagnosis is usually clinical
using either the Finkelstein’s test, Eichhoff’s test, and/
or the wrist hyperflexion and abduction of the thumb
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33(WHAT) test. If required, the single most useful and
accurate investigation is a high-resolution ultrasound
scan. Plain X-Ray of the affected wrist (to exclude
other diseases) and MRI (where ultrasound may be
equivocal), and shear wave elastography (SWE) can
also be done.1

Activity modification is often the most important
consideration in conservative treatment. Elimination
of highly repetitive activities that include pinching or
gripping is beneficial. Heat modalities, stretching of
the first dorsal compartment muscles, and ice may
offer relief of symptoms.3 Corticosteroid injections is
the mainstay of treatment for those patients who do
not respond to the above and thishas been shown to
be of benefit.5

Platelet rich plasma (PRP) is autologous blood
derivative with enhanced platelet concentration which
basically has properties of biologically enhancing the
healing process naturally.6 A variety of potentially
therapeutic growth factors are detected and released
from the platelets in significant levels in platelet-rich
plasma preparations. These factors after secretion are
involved in key process of tissue repair and cell
proliferation, cellular differentiation and extracellular
matrix synthesis.7 The first clinical study assessing
the effect of Platelet Rich Plasma on de Quervain‘s
tenosynovitis was published by Peck and Ely.8 They
suggest that US-guided Percutanous needle
tenotomy (PNT) and platelet rich plasma injection may
be a reasonable option to consider before surgery.
The retrospective study of Bender & Elder9 reported
that the average VAS scores decreased an average
of 87% after ultrasound guided platelet-rich-plasma
injections for the treatment of De Quervain’s
Tenosynovitis. The prospective study of AL-Ardi10

reported that VAS score reduced significantly after
single platelet rich plasmainjection. The prospective
cohort study of Ramesh et al.11 found that
percutaneous needling with autologous platelet rich
plasma injection is the most superior modality for de
Quervain’s stenosing tenosynovitis which minimise
the pain and improve the functional quality of life.

Due to availability from patients’ whole blood and thus
it’s autologous source, makes it theoretically and
potentially safe, without risks of disease transmission
or immunogenic reaction.12 Therefore, the present study
was conducted to evaluate the effect of platelet rich
plasmain the treatment of De Quervain’s tenosynovitis
in comparison to corticosteroid local injection.

Materials and Methods

The study was a randomized clinical trial conducted
in the Department of Physical Medicine and
Rehabilitation, Bangabandhu Sheikh Mujib Medical
University (BSMMU), Shahbag, Dhaka. Considering
an alpha error of 0.05, 90% power,69.5% patients in
corticosteroid group and 95.5% patients in platelet
rich plasma group had recovered from disease at the
end of 6th month follow up13 the minimum sample
size was 30 for each group. Considering a possible
drop out of 10%, a total of 100 patients were required.
Patients with pain and swelling over the radial aspect
of the wrist with positive Finkelstein test and had taken
conservative treatment but had shown no improvement
from past 6 months were included in the study.
Patients with haemoglobin< 10 gm/dL and platelet
count <105 / ìL, with usage of analgesics prior to 72
hours of platelet rich plasma therapy, with
corticosteroid injection at treatment site within 1
month, who underwent surgical treatment for de
Quervain’s tenosynovitis were excluded from the study.
Patients with rheumatoid arthritis, gouty arthritis,
seronegative arthropathies and reactive arthritis, with
local infection at the site of the procedure, HIV,
Hepatitis B or C, coagulation and bleeding disorders,
septicaemia and other systemic disorders were also
excluded from the study.

All patients were subjected for thorough clinical
examination and to investigate the duration of the
disease and the nature of management taken prior to
the study. The baseline investigations and radiographic
analysis such as plain x ray and ultrasound
examination of the affected wrists were analysed.

Group selection was done randomly by the way of
lottery and patients were divided into three groups:
group A, group B and group C. In group A, 33 patients
were treated with 3-4 ml of autologous platelet rich
plasma injection along the inflamed tendon sheath of
APL and EPB tendons. The sterile dressing and crepe
bandage were applied at the injection site. In group
B, 33 patients were treated with single dose of 40 mg
of triamcinolone infiltration around the inflamed tendon
sheath of APL and EPB tendons. Immediately after
the injection, the patient was kept in a supine position
without moving the arm for 15 minutes. Patient was
sent home with instructions to limit their use of the
wrist for approximately 24 hours and use cold
compression or acetaminophen for pain. A formal
strengthening program was initiated after stretching.

Shoma FK et al Effect of Intralesional Injection of Corticosteroid and Platelet-rich Plasma
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34At 4 weeks after the procedure, patients were allowed
to proceed with normal regular activities as tolerated.
In group C, 33 patients were given conventional therapy
in the form of rest, ice pack application, analgesics
and anti-edema measures for 2 weeks and physical
therapy in the form of soft tissue massage.

The severity of pain around the wrist joint and functional
status were recorded according to VAS and Mayo’s
wrist score both pre-procedurally on day 0 and post-
procedurally at the end of 1st, 3rd and 6th month. Within
the six month follow up, two patients in group B and
three patients in group C dropped out the study. Finally,
94 patients (group A: 33 patients, group B: 31 patients;
group C: 30 patients) completed the study.

Data processing and analysis: The statistical analysis
was conducted using SPSS (statistical package for
social science) version 26 statistical software.
Associations of categorical data were assessed using
Chi-square test and Fisher Exact test. Continuous
data were assessed using Independent Sample t-test
and one way ANOVA test. Here, p<0.05 was
considered significant. Here, all p-values were two
sided.

Ethical implication: The protocol of the study was
approved by the Institutional Review Board (IRB) of
BSMMU. The IRB no. was BSMMU/2017/9932.
Informed and understood written consent was taken
from every patient before enrollment.

Results

The mean age of the participants in group A, B and C
were 45.6 (±10.4), 46.9 (±11.3) and 42.4 (±6.3) years
respectively. In all groups, majority of the study
participants were female and housewives. No
significant statistical difference among the groups
regarding age, sex, side involvement and occupational
status (p>0.05) (table I).

No significant statistical difference among the groups
regarding VAS scores at baseline as p>0.05. After
one month, no significant difference was observed in
the VAS score between group A and B. at 1st month,
VAS score was significantly lower in group A when
compared to group C (p=0.034) and VAS score was
also significantly lower in group B when compared to
group C (p<0.001). At 3rd month, VAS score was
significantly lower in group A when compared to group
B (p=0.001) and group C (p<0.001). At 6th month,
VAS score was also significantly lower in group A
when compared to group B (p<0.001) and group C
(p<0.001) (table II).

No significant statistical difference among the groups
regarding Mayo’s Wrist scores at baseline as p>0.05.
From 1st month to 6th month, Mayo’s Wrist scores
was significantly higher in group A when compared to
group B (p<0.001) and group C (p<0.001). Moreover,
the Mayo’s Wrist scores was significantly higher in
group B when compared to group C (p<0.05).

Table I: Baseline characteristics of the study participants in three groups

Baseline characteristics Group A Group B Group C p value

 (n=33)  (n=31)  (n=30)

Age (in years) (Mean ±SD) 45.6 ±10.4 46.9 ±11.3 42.4 ±6.3 0.171a

Sex

Female 21 (63.6%) 22 (71.0%) 23 (76.7%) 0.517b

Male 12 (36.4 %) 9 (29.0%) 7 (23.3%)

Side involvement

Right 20 (60.6%) 24 (77.4%) 18 (60.0%) 0.258b

Left 13 (39.4%) 7 (22.6%) 12 (40.0%)

Occupational status

    House wife 17 (51.5) 19 (61.3) 19 (63.3) 0.216c

    Service holder 11 (33.3) 5 (16.1) 2 (6.7)

    Businessman 3 (9.1) 4 (12.9) 4 (13.3)

    Others 2 (6.1) 3 (9.7) 5 (16.7)

Footnote: a=Independent Sample t test, b=Chi-square test, c= Fisher Exact test
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35Table II: Comparison of VAS scores among the groups

VAS scores Group A Group B Group C              p value

(n=33) (n=31) (n=30) AvsB AvsC BvsC All group

At baseline 7.8±0.8 7.9±0.6 7.7±0.7 0.646a 0.666a 0.308a 0.657b

At one month 5.6±0.7 5.3±0.5 5.9±0.6 0.097a 0.034a <0.001a 0.001b

At three month 3.5±0.7 3.9±0.5 4.4±0.7 0.001a <0.001a 0.005a <0.001b

At six month 1.7±0.7 2.5±0.6 2.9±0.5 <0.001a <0.001a 0.001a <0.001b

Footnote: a=Independent Sample t test, b=One way ANOVA

CONSORT FLOW DIAGRAM

Enrollment (n=100)

Excluded not meeting

inclusion criteria (n=1)

Randomized (n=99)

Group allocation

Analysed (n=33) Analysed (n=33)Analysed (n=31)

Follow-up

Lost of follow-up (n=2)Lost of follow-up (n=0) Lost of follow-up (n=3)

Analysis

Group A

Allocated to platelet rich

plasma injection (n=33) 

Group B

Allocated to corticosteroid

injection (n(33) 

Group C

Allocated to conservative

management (n=33)

Table III: Comparison of Mayo’s Wrist scores among the groups

Mayo’s Wrist scores Group A Group B Group C              p value

(n=33) (n=31) (n=30) AvsB AvsC BvsC All group

At baseline 40.7±5.0 39.2±3.7 40.0±4.3 0.158 0.527 0.308 0.437

At one month 66.7±4.8 56.8±5.8 52.2±7.3 <0.001 <0.001 <0.001 0.008

At three month 75.3±4.7 65.8±4.5 59.3±6.8 <0.001 <0.001 0.005 <0.001

At six month 87.9±3.7 73.7±4.8 65.2±7.2 <0.001 <0.001 0.001 <0.001

Shoma FK et al Effect of Intralesional Injection of Corticosteroid and Platelet-rich Plasma
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36In group A, 77.8% reduction of pain score was
achieved while in group B, 68.4% reduction of pain
score was achieved after 6 month of treatment
(p<0.001) (Figure 1).

Other studies also found higher proportion of female
patients compared to male.10,14,15

Majority of the study participants in all groups were
housewives. As most of the patients in both groups
were female, the proportion of housewives was higher
than other professions. Similar finding was presented
in the studies of Hassanet al.14 and Haque et al.15

There is no predilection for right versus left side for de
Quervain’s disease.2 However, majority of the patients
of the current study had de Quervain’s disease on
right side which was consistent with the study of
Haqueet al.15

Before treatment, there was no significant difference
among the groups regarding VAS scores. Though, at
one month, no significant difference was observed
between group A and group B regarding the VAS score,
it became significantly lower in group A after 6 months.
In group A, 77.8% reduction of pain score was achieved
while in group B, 68.4% reduction of pain score was
achieved after 6 month of treatment. The case report of
Peck & Ely8 reported 63% reduction in pain from her
pre-procedure level at 6 months after the receiving
platelet rich plasma. Bender & Elder9 retrospectively
reviewed the charts of 8 patients who received at least
one injection of platelet rich plasmaand observed that
average VAS scores decreased an average of 87%.
The case series of Sikkandar & Sha18 also found that
the VAS score decreased in all three patients. The
prospective study of AL-Ardi10 found that at six month
follow up, the VAS score significantly improve from 5.9
to 2.0 after injection with platelet-rich –plasma.Ramesh
et al.11 reported that from 1st month, there was highly
significant statistical difference among the groups
regarding VAS scores which persisted up to 12 months
(p<0.001).

In this study, pain reduction was significantly lower in
group B when compared to group C which was
consistent with the systematic review and meta-
analysiswhere the authors reported that there was a
significant reduction in pain withcorticosteroid injection
when compared to the control group.5

At 1st month, the VAS score was significantly lower
in group Bcompared to group A.At the end of 6 months,
the reduction of pain in group A was significantly lower
than group B. This finding denoted that though
corticosteroid provide faster pain relief than platelet
rich plasma, in the long run, platelet rich plasma was
more beneficial than corticosteroid. Other studies also
supported this finding.13,19,20

Figure 1: Reduction of pain (in percentage) of study
participants in VAS score (n=94)

Discussion

The present randomized controlled trial had been
conducted to assess the effectiveness of intralesional
platelet rich plasma therapy for the treatment of de
Quervain‘s tenosynovitis. Patients were randomly
allocated into three groups: Group A (received platelet
rich plasma injection), group B (received corticosteroid
injection) and group c (received conservative
management). The present study found that at the
end of 6 months, the reduction of pain in patients who
received platelet rich plasma injection was significantly
lower than patients who received corticosteroid
injection while the improvement of Mayo’s Wrist
Scores was significantly higher in patients who
received platelet rich plasma injection.

The results of the present study showed that the mean
age of the participants in group A, B and C were 45.6
(±10.4), 46.9 (±11.3) and 42.4 (±6.3) years respectively.
The typical age of occurrence of de Quervain’s disease
are within 30 to 50 years.4 Studies conducted among
Bangladeshi patients with de Quervain’s disease also
found that the mean age of patients was around 40
years.14,15

Most of the patients in all groups were female. It is
thought to occur more frequently in women between
the ages of 20 and 4016, including the variant that
occurs during pregnancy and the postpartum period.17
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37In all groups, the Mayo’s Wrist Scores increased after
intervention. Moreover, at the end of 6 months, the
improvement of Mayo’s Wrist Scores in group A group
was significantly higher than group B (p<0.001).The
study of Ramesh, et al.11 also assessedseverity of
pain and functional status according to VAS and
Mayo’s wrist score and found that percutaneous
needling with autologous platelet-rich plasma injection
is the superior modality compared to corticosteroid
for de Quervain’s stenosing tenosynovitis which
minimize the pain and improve the functional quality
of life. The study of Deb et al.13also found more
improvement in Mayo’s wrist score in platelet rich
plasma group than corticosteroid group.

No serious adverse effect was observed in any patient
except minor bleeding in one patient in group A which
resolved spontaneously. Platelet rich plasma is
prepared from autologous blood, so any concerns of
allergic reactions or disease transfer are eliminated.
Platelet rich plasma does not promote hyperplasia,
carcinogenesis, or tumor growth.21

Conclusions

It can be concluded from the present study that
Platelet-rich plasma provides better functional outcome
than corticosteroid in the treatment of de Quervain
tenosynovitis. Pain management is also superior in
platelet rich plasma group than corticosteroid. Further
studies are required to evaluate the long-term
outcomes of this modality.
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Abstract
Background: Breakfast is a commonly skipped meal especially for young adult during their university study period.

Objective: This study aimed to determine the factors related to skipping breakfast among medical students in
this study.

Methods: This cross-sectional study was conducted among the 4th year medical students of Sher-e-Bangla
Medical College, Barishal in January 2022 using a self-administered questionnaire recording the demography,
breakfast consumption habits, and other factors like physical condition, appetite, sleep quality, social relation
with others and learning.

Results: A good proportion of the students (63.3%, 95% CI: 56.18-70.38%) skip breakfast. Waking up late (OR-
11), sleeping late (OR-7), and staying in hostels (OR- 8) were the important factors significantly associated
(p<0.05) with break­fast skipping.

Conclusions: Breakfast skipping behavior is high among undergraduate medical students. The students should
be encouraged to eat regular breakfast through health promotion campaigns.

Keywords: Breakfast skipping, medical students, hostel staying, late sleeping, late waking up.

Introduction

Breakfast is considered to play a crucial role in
maintaining the physical health and intellectual
capabilities of a person. It is central to one’s daily
nutritional requirement, contributing significantly to the
total daily energy and nutrient intake.1

The glycogen stores of any person are depleted from
long overnight fasting. As younger people have a higher
brain glucose metabolism, a relentless supply of energy
is needed to maintain a higher metabolic rate among
young individuals, which can be fulfilled by a balanced
and healthy breakfast.2 Apart from improving academic
performance, breakfast provides the necessary energy
for good physical activity, lower the chances of
cardiovascular diseases, hypertension, hyper-

cholesterolemia, and metabolic syndrome.2, 3 A recent
study (2020) in China has mentioned that regular
breakfast intake is associated with better academic

performance among the medical and dental students.4

In contrast, breakfast skipping may be linked to the

up-regulation of appetite later in the day which can
affect the metabolic and hormonal responses to food
consumed later in the morning resulting in weight gain

and increasing the risk of cardio-metabolic
diseases.5Breakfast skipping and weight gain is

associated positively irrespective of cultural diversity.6

Furthermore, breakfast skipping has been studied to

be associated with depression, cardiovascular
diseases, diabetes mellitus, and cancers.7-11 Skipping
breakfast could cause mental distress thereby is

bearing the potential to affect academic performance.
Also, breakfast skippers reported higher levels of

fatigue and poor attention during their classes
compared to non-skippers.12

Body mass index has been measured to indicate body
fat percentage that could predict morbidity and
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40mortality.1 Some studies have shown that people who
consume breakfast regularly tend to have a normal
body mass index and are less likely to be overweight
than those who do not do that regularly.13 Breakfast
skipping in adolescents and adults has been
associated with various health-compromising behaviors
and unhealthy lifestyles, such as tobacco, alcohol,
and substance use. Among those who skip breakfast,
increased snacking, lunch skipping, sedentary
lifestyle, and obesity are more common than among
breakfast eaters.14, 15 Conversely, regular breakfast
eaters engage in other healthy behaviors, such as
reduced snacking, lower total fat intake, and the
consumption of a healthy diet, leading to a health-
conscious lifestyle.16

Breakfast skipping is highly prevalent in the United
States and Europe (10% to 30%). Nonetheless, it is
a fairly common phenomenon with 23% of adults to
do such as evidenced in developing countries too.17

The prevalence of breakfast skipping among the urban
adult population (35.2%) and university students
(53.85%) is high in Bangladesh.17, 18In addition, some
countries reported of higher (30–75%) prevalence of
skipping breakfast.12, 19-22

Young adults between the age of 18- 25 years are
often the neglected group in any health awareness
program compared to other age group of people. These
young adults’ dietary habits are influenced while they
leave home and adjust to independent living in higher
education life.23 They skip breakfast due to lack of
time to eat, waking up too late, financial constraints,
stress, family eating patterns, lack of appetite, control
weight, eating late at night, and class pressure.24

It is often assumed that undergraduate medical
students have a greater knowledge about healthy
lifestyles and dietary habits when compared to their
non-medical counterparts.25Albeit medical students
had sufficient knowledge regarding good dietary habits,
they fail to apply this knowledge into practice. The
stress of university life and load of medical study could
negatively influence their diet.19Poor time
management is the most commonly cited factor
preventing the achievement of a healthier lifestyle
among undergraduate medical students.26

Health personnel usually provide good life style
measures for the community.27Because the medical
students are going to be the future physicians,
practicing a healthy dietary habit is important for them
so that they can uplift themselves as a role model for

the society. Ignoring a healthy lifestyle could be a
fiasco towards a health promotion opportunity that
can be followed by others.25 So they can adapt a
healthy lifestyle which should be continued after they
graduate to provide health care.22

Thus, medical undergraduates should understand and
develop healthy lifestyles by adopting healthy eating
patterns as future doctors and promoters of a healthy
lifestyle.24Studies on breakfast habits of medical
students are few.12, 22Sikder et al. in Bangladesh
explored the dietary habits and body weight status of
undergraduate medical students of Bangladesh and
their influence on academic performance. They
reported breakfast as the commonest meal skipped
among medical students though it didn’t affect their
academic performance. However, there are no
published data on specific factors related to breakfast
skipping till to date available in Bangladesh. This study
is conducted among 4th year undergraduate medical
students of Sher-E-Bangla medical college, Barishal
to determine the factors associated with breakfast
skipping.

Materials and Methods

This cross-sectional study was performed among 209
medical students in the fourth year at Sher-E-Bangla
Medical College, Barishal in January 2022. From all
invited students, 177 participated voluntarily (response
proportion 63.3%). The objectives and benefits of the
study were verbally explained to the students followed
by obtaining written consent from those who agreed
to participate. A written form was attached to the
questionnaire with the assurance of confidentiality of
the data without affecting their course progress. We
took approval from the Ethical Review Board of Sher-
E-Bangla Medical College, Barishal to conduct this
study (Ref No. SBMC/Barishal/2021/1345).

We developed a self-administered questionnaire
based on previously published research. The
questionnaire consisted of three parts. The first part
included questions on demographic data; such as age,
gender, education level, residence, monthly family
income, height and weight, body mass index - was
calculated by the standard formula: weight in kilogram
(kg) divided by height in squared meter (m2). The
second part included questions regarding the breakfast
consumption habits of the participants, frequency of
and reasons for skipping breakfast. The third part
included physical condition, appetite, sleep quality,
social relations, and learning. The monthly income

40 Bangladesh Medical Res Counc Bull 2023; 49: 39-46
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41was classified by the researchers’ consensus as low
income with an income of less than 30000 taka a
month, middle income from 30000-50000 taka a month
and high income from 50000 taka and above.

Breakfast is defined as the first meal of the day in the
morning. Individuals who reported to skip their breakfast
at least once per week were considered as breakfast
skipper.28 We assessed sleeping quality from the
students’ perception, with 3 levels of responses (good,
medium, and bad), from good (feeling energetic after
waking up) to medium to bad (feeling dizzy or in a
bad mood after waking up). Physical condition was
evaluated similarly in 3 levels, from good (effective in
work and leisure activities) to medium to bad (not
effective in work and leisure activities). Appetite
evaluation was also recorded in 3 levels from good
(want to eat when it is time to eat) to medium to bad
(loss of appetite as a whole).

We entered the data in excel where we made the
necessary cleaning of the data to prepare for analysis.
We then exported the data to SPSS where the final
analysis was done. We used frequency and
percentage for qualitative variables and mean, standard
deviation (SD), minimum, maximum for quantitative

variables. We also expressed the median, first and
third quartile values where we found the variable with
high SD. The qualitative variables were analyzed with
chi square test, while the difference between
quantitative variables was assessed with a t-test.
Taking all the significant variables from univariate and
bivariate analysis, we constructed a model for logistic
regression as we had a dichotomous outcome variable
of skipping and not skipping breakfast. We decided a
p-value of 0.05 and less to be significant.

Result

The prevalence of skipping breakfast was 63.3% (95%
CI: 56.2-70.4%). Table I describes some baseline
characteristics of the students. They were around 23
years on average (22.8 ± 0.9 years). Half of them were
males, around four quintiles resided in the hostel, a
decile lived at home and the rest (7%) lived in rented
houses. The family income ranged from as low as
8000 taka/month to as high as 2,00,000 taka/month,
having a mean of 41000 and a very high SD of 24000
taka, a median of 40000 taka, first quartile 25000 taka
and third quartile 50000 taka. When further classified,
we found that almost 86% of the family income were
within 50000 taka leaving the rest 14% above 50000
taka. The average height was 162± 9.8 cm and that of

Table I: Baseline information of the students (n=177)

Variables Mean± SD Min-max

Age (year) 22.8± 0.9 21-25

Female (n) 90

Residence

Home (n) 22

Hostel (n) 143

Rented house (n) 12

Monthly income (Tk.) 41441±24274 8000-200000

Income group

Low (Tk. 30000) 71 (40.1)

Middle (Tk. 30000-50000) 81 (45.8)

High (Tk. >50000) 25 (14.1)

Height (cm) 161.93± 9.8 110-182

Weight (kg) 62.30± 10.5 40.5-83.0

Waist (cm) 83.45± 9.6 61.0-109.2

Skipping breakfast (n) 112 (63.3)

Debnath PR et al Breakfast Skipping among Undergraduate Medical Students
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42weight was 62±10.5 kg. The average waist was
83.5±10 cm.

When we looked at the factor associated with skipping
breakfast (Table II), we found that the students living
in hostels (p=0.009), woke up late (p<0.001) and the
late sleeper (p=0.006) skipped breakfast more than
those living in the rented house, woke up early and
sleep early respectively. Other variables didn’t show
any association with skipping breakfast.

As we see the physical condition from good to medium
to bad, there is an increasing trend of skipping breakfast
from 52% to 71% to 100% respectively (p= 0.01). A
similar picture is observed while we looked at the study

attention (p= 0.002). The other variables like appetite,

sleep quality and relation with others had no relation

with skipping breakfast as evidenced by Table III.

We took all the significant variables from basic

analysis to construct the logistic regression model

for skipping breakfast which is depicted in Table IV.

The model found waking up late to produce the highest

odds (11) with the risk of skipping breakfast, followed

by residing in the hostel (8), sleeping late (7), medium

(3.6) and bad (3.9) study attention and medium

physical condition (2.4), adjusted for others. The other

variables didn’t show any relation to becoming a factor

for skipping breakfast.

Table II: Factors assessment with skipping breakfast

Variables Non skipper Skipper Total p

Monthly Income 44015± 26063 39946± 23161 0.28

BMI 24.15± 4.45 23.60± 3.61 0.37

Waist 84.63± 9.77 82.77± 9.41 0.27

Sex

Male 28 (32.2) 59 (67.8) 87 0.22

Female 37 (41.1) 53 (58.9) 90

Residence

Home 12 (54.5) 10 (45.5) 22 0.009

Hostel 45 (31.5) 98 (68.5) 143

Rented house 8 (66.7) 4 (33.3) 12

Wake up late

No 56 (52.3) 51 (47.7) 107 <0.001

Yes 9 (12.9) 61 (87.1) 70

Sleep Late

No 63 (40.4) 93 (59.6) 156 0.006

Yes 2 (9.5) 19 (90.5) 21

Stress

No 62 (38.5) 99 (61.5) 161 0.12

Yes 3 (18.8) 13 (81.2) 16

Dislike Hostel Food

No 61 (38.1) 99 (61.9) 160 0.24

Yes 4 (23.5) 13 (76.5) 17

Loss weight

No 63 (37.5) 105 (62.5) 168 0.35

Yes 2 (22.2) 7 (77.8) 9
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Discussion

Young university students skip breakfast most
commonly in their university life. The high prevalence
(63.3%, 95% CI: 56.2-70.4%) of skipping breakfast in
our study gets support from studies in Sri Lanka
(55.4%),20 Malaysia 56.1%,19 while a relatively lower
prevalence was found in China (28.9%),22 and in
Karachi (18.6%).24 As we look at the western

countries we find a 20% prevalence of breakfast
skipping among medical students from United States,
10% from France and 27% from Australia.29 But there
is higher prevalence than our study too, where we find
a prevalence of more than 70% skipping of breakfast.2,

12However, in Bangladesh, Sikder et al. reported
breakfast as the commonest meal skipped (24%)
among medical students.26

Table III: Assessment of aptitude with skipping breakfast

Physical condition Non skipper Skipper Total p

Good 39 (47.6) 43 (52.4) 82 0.01

Medium 26 (28.6) 65 (71.4) 91
Bad 0 (0) 4 (100.0) 4
Appetite

Good 51 (39.8) 77 (60.2) 128 0.25
Medium 12 (26.7) 33 (73.3) 45
Bad 2 (50) 2 (50) 4

Sleep quality
Good 36 (41.9) 50 (58.1) 86 0.37
Medium 23 (31.1) 51 (68.9) 74
Bad 6 (35.3) 11 (54.7) 17

Relation with others
Good 50 (41.7) 70 (58.3) 120 0.10
Medium 13 (28.9) 32 (71.1) 45
Bad 2 (16.7) 10 (83.3) 12

Study attention
Good 39 (51.3) 37 (48.7) 76 0.002
Medium 22 (27.8) 57 (72.2) 79
Bad 4 (18.2) 18 (81.8) 22

Table IV: Logistic regression to assess the factors related with skipping breakfast

Variables OR 95% CI (Low-High) p

Residing in home Ref. - -

Residing in hostel 8.08 2.352-27.756 0.001

Rented house 0.605 0.096-3.832 0.59

Wake up late 11.21 4.411-28.475 <0.001

Sleep late 7.052 1.147-43.345 0.04

Good physical condition Ref. - -

Medium physical condition 2.36 1.032-5.383 0.04

Bad physical condition 55565 0.000-00 1.00

Study good Ref. - -

Study medium 3.64 1.53-8.71 0.004

Study bad 3.90 0.92-16.47 0.06

Debnath PR et al Breakfast Skipping among Undergraduate Medical Students
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44There was a male preponderance to skip breakfast
more than the females, which is in conformation
with other studies.22,30 Researchers in other studies

have opposing reports of females to skip breakfast

more than the males.6, 24 The probable reason for
the females to skip breakfast more than the males

may be due to the tendency to reduce their body

weight. It is interesting to learn similar findings from

studies where males are reported to skip breakfast

and females are more likely skipping lunch and

dinner.31

There could be many factors contributing to breakfast
skipping. Waking up late, sleeping late, stress,

dislike hostel food, lose weight were the reasons for

skipping breakfast from our study. The most common

factor for skipping breakfast was waking up late (OR-

11). Similar study from Pune revealed that getting

up late was the most common reason followed by
busy schedule and lack of appetite.32 Another

important reason for skipping breakfast was sleeping

late (OR- 7). In Bangladesh, Biswas et al. reported

that sleeping were main reasons for skipping breakfast

(33%). The use of social media at night or study

pressure could be related so they often fail to manage
their time for breakfast before lecture in the

morning.18Oversleeping or late sleeping or disturbed

sleep were associated with lack of time or shortage

of time in the morning.24 Studies have reported that

poor quality of sleep could result in poor appetite. It
is known that breakfast with adequate levels of

tryptophan help in a healthy diurnal rhythm, good

quality of sleep and good mental health.29 The other

studies in Bangladesh and other countries showed

common reasons for breakfast skipping as regular

habit, work pressure, lack of time, away from family,
unable to prepare, did not like to eat early, not being

hungry, and over sleeping.6,12,17,18 Research has

also pointed out attribution of lack of time to be related

with breakfast skipping among undergraduate medical

students.12,20,22,29

Around four quintiles of students resided in hostel and

they were more likely to skip their breakfast (OR- 8)
compared to those who resided in home and rented

house as per our study. This could be due to the

adherence to healthy family breakfast eating habits

among who reside in home or rented house. Moy et

al. showed that students staying in their own houses

were less likely to skip breakfast possibly due to the

breakfast was prepared by their family members.23

Participants who lived at home during the academic
term and whose parents or family bought the groceries
consumed breakfast daily.15

We didn’t find any relationship between BMI and
breakfast skipping in our study. Experts say that
people who eat breakfast are less likely to overeat
the rest of the day.3 Ma et al. found that breakfast
skipping adults and adolescents tend to eat more for
the rest of the day 33 hence being obese.34 As
breakfast skipping increases appetite and diminish
satiety, it is associated with more energy consumption
during later meals with poor food quality. The hunger
aroused by skipping breakfast could shift the food
choices also at subsequent meals toward energy and
fat-dense foods.16, 35

The physical condition also has some relationship
with breakfast skipping. This study shows that the
students who reported of their medium physical
condition produced the odds of about 2.4 times to
skip breakfast compared to those who reported of good
physical condition of themselves.  A significant negative
correlation was found between body mass index and
self-reported health status: a higher body mass index
was associated with a poorer self-reported health
status in a study done by Seedat.15 Irregular breakfast
eating habits are related to an increased risk of
suboptimal health status.36

Self-perceived study attention was higher among non-
skippers (OR- 3.6).  A study conducted among medical
students in China, reported that students who
perceived their studies to be easy were regular
breakfast eaters and their classmates, who perceived
their studies to be hard and laborious were regular
breakfast skippers.22 Similar studies found this
relationship between Breakfast eating and education
performance and physical fitness among medical
students.4, 37

Conclusion

A good proportion of undergraduate students skip their
breakfast as has been revealed in this study. Waking
up late, sleeping late and residing in hostels came up
as the most important factors related to this problem.
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Md. Tanzeerul Islam1, Shah Monir Hossain1, Md. Ruhul Amin2, Sarder Mahmud Hossain1
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Abstract
Background: Vaccination against COVID-19 is paramount to protect the sanitation and waste workers of

Bangladesh during this pandemic as they work in a variety of hazardous conditions. To avail the successful

coverage it is also essential to identify the factors regarding facilitating the process including their willingness for

COVID-19 vaccination.

Objective: This study was aimed to explore the factors related to willingness for COVID-19 vaccination among

this worker group.

Methods: A cross-sectional study with a mixed-method approach was conducted among 800 sanitation and

waste workers and 20 administrative authorities from the sanitation and waste management department of

Dhaka city. Quantitative data was collected from the sanitation and waste workers of both North and South City

Corporations of Dhaka and qualitative information was gathered from the respective administrative authorities.

Logistic regression analysis and Chi-square test were used for the quantitative analysis, while the thematic

analysis was used to extract results from qualitative data.

Results: Although, most authorities were found to be knowledgeable, while workers had poor knowledge and

misconceptions about COVID-19 vaccination. Majority workers (94.6%) had willingness to be vaccinated, owing

to the effective implementation of the COVID-19 vaccine policy of Bangladesh government such as various

motivational programs, assistance in vaccine registration process, establishment of special vaccine administration

etc. Willingness towards vaccination found significant among the workers who were married (AOR=2.93), had

more than two children (AOR=2.97), had monthly family income more than 30,000/- BDT (AOR=4.94), consumed

smokeless tobacco (AOR=2.77) and who got all the necessary personal protective equipment available in their

job (AOR=2.60).

Conclusion: This study reflected the incredible success in willingness to vaccinate against COVID-19 among

sanitation workers of Bangladesh. It is important to develop and implement action plan at policy level to protect the

vulnerable groups through various relevant programs that would ensure the full coverage of vaccination across

the country.

Keywords: Willingness to vaccinate, COVID-19, vaccination, Bangladeshi sanitation and waste workers,

workplace setting, vaccination coverage.
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Introduction

COVID-19 was stated as a public health emergency
of international concern by WHO in 2020.1 After that
there was created an urgent necessity to produce
effective vaccines as the COVID-19 pandemic has
increased worldwide and the most competent way to

halt the spread is vaccination.2 Still one of the major
challenges to manage the COVID-19 pandemic is the
uncertainty of willingness to accept vaccinations.3

Worldwide, 17 vaccines against COVID-19 are in use
now, with 3.8 billion doses given on or after 26 June
2021. Some 75% of these have been administered by
only 10 countries and less than 1% in low-income
countries (LICs) as a whole. But the world was not on
track to meet that ambition. Whereas most of the
high-income countries (HICs) have exceeded the 20%
target, as of early September, only 12 low- and middle-
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48income countries (LMICs – out of 47) and no LICs
have reached it.1

In the United States, reported that there was a social
movement to reject covid-19 vaccine, which contributed
to an increase in the proportion of people who refuse
vaccination efforts in the US and Europe in recent
years.4 Another study in Congo found that only about
half (56%) of the respondents were willing to receive a
COVID-19 vaccine, which is far below what is required
to stop the ongoing COVID-19 pandemic.2

For increasing COVID-19 vaccination status, to save
lives, socioeconomic safety, and as a part of the
pandemic control tactic, WHO sets vaccination
coverage targets for each country.1 Afterward the
overall willingness among the general global population
to get a COVID-19 vaccine was increased to
moderately high (60.1%); however, the existence of
hesitancy might be a major obstacle to the global
efforts to control the current pandemic.5 Bangladesh
started COVID-19 vaccinations in February 2021 and
achieved the global target of 70 percent fully vaccinated
population including the front liners by June 2022
targeted by WHO.6 Although a study conducted
among Bangladeshi general population reflected that
32.5% of the respondents had hesitancy towards
COVID-19 vaccination and hesitancy was high among
the population from central Bangladesh, including
Dhaka. 17

Sanitation workers played silently a front-line role in
the pandemic by keeping cities as clean and healthy
as the underrepresented soldiers.7 Throughout the
pandemic, sanitation and waste workers deprived of
leave although they tried hard to ensure a clean city
for its inhabitants. Because of the nature of their job,
sanitation and waste workers were at high risk of
COVID-19 infection as they came into direct contact
with potential prevailing of the virus with working in
COVID-19 hospitals, cleaning drainage, and manual
scavengers.8

To reduce the spread progression of the pandemic
situation, the sufferings of sanitation and waste
workers, and to protect them, their vaccination was
needed to carry out on a priority basis. The willingness
to receive vaccines by sanitation and waste workers
was most important to fulfill the vaccination target.
For these grounds, it is essential to assess the
willingness of taking the COVID-19 vaccine and its
related factors among sanitation and waste workers

as well as the role of policymakers to increase their
willingness.

To accomplish any achievement or goal, it is very
crucial to apply a strategy and willingness to do it.
But there very few studies were identified regarding
this issue. Therefore, the study aimed to assess the
willingness to vaccinate against COVID-19 among
Bangladeshi sanitation and waste workers in
workplace setting approach to maximize vaccination
coverage.

The findings of this study might encourage other
researchers to carry out further large-scale studies
on the effects and roles of policy-makers on increasing
willingness for achieving the target and possibly will
execute the approach of a well-built strategy on
willingness in other sectors as well.

Materials and Method

This was a descriptive type of cross-sectional study
followed by mix-method i.e. quantitative and qualitative
approach. Data were collected in this study during
April to May 2022.  This study included a total of 800
sanitation and waste workers and 20 administrative
authorities of sanitation and waste management
department of Dhaka city of Bangladesh. Initially it
was assumed that a potential standard sample size
384 would be taken by using the formula “n= ‘Z2pq/
d2" where Z (standard normal deviate) considered as
1.96; p (the proportion was assumed as 50%
considering the explorative study) was considered as
0.50 and margin of error was considered as 0.05.
However, final sample size was directed to 403 by
added 5% as cushion to take into account non-
response. After data cleaning and initial management
final samples were fixed at 400. Considering the
multidimensional workers of Dhaka city, 50% (400
workers: 40 from 10 zones; and 10 authorities) of the
study subjects were recruited in the study followed
systematic random sampling from the Dhaka North
City Corporation (DNCC) and remaining 50% (400
workers: 40 from 10 zones; and 10 authorities) were
enrolled from the Dhaka South City Corporation
(DSCC). Sanitation and waste workers were recruited
in this study randomly from the list provided by DNCC
and DSCC.

A pre-tested and semi-structured questionnaire was
used to gather quantitative data from the sanitation
and waste workers using interviewer-administered
method. In addition, a topic guide was used to collect
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49qualitative data from the authorities of both DNCC and
DSCC using Key Informant Interview (KII). Verbal
informed consent was taken to obtain data from both
the workers and their authorities. The quantitative
questionnaire comprised of several segments: (i)
Willingness to be vaccinated (ii) Knowledge on infection
of COVID-19; (iii) Demography, organizational and
health related information: age, gender, habitat, marital
status, number of children, religion, ethnicity, family
type, education, tobacco using status, mode and types
of service, availability of protective equipment, job
satisfaction and co morbidities. The qualitative
questionnaire comprised of several segments: (i)
Identification of availability of support services for
COVID-19 vaccination for the workers and counseling
services to make willingness for the vaccination; (ii)
Knowledge on infection and vaccination of COVID-19;
(iv) Demography and organizational information of the
authority: age, gender, education, availability of
protective equipment.

Collected data was analyzed employing the Statistical

Package for the Social Sciences (SPSS) software.
Study characteristics were subjected to descriptive

statistics for summarizing the obtained data. To
categorize the data of age, the cut off value was
decided according to previous relevant published

articles.9 Job satisfaction was measured through
three-point (3-point) Likert scale.10 Knowledge on

COVID-19 infection was categorized by a scoring
system. Poor knowledge corresponded to a score of
(<50%) and good knowledge was >50%.11 A

multinomial logistic regression analysis was performed
followed by modeling procedure considering backward

elimination process, including pre-specified
confounders. Odds Ratios with 95% confidence
intervals with respect to willingness towards

vaccination status was calculated for the specified
exposures. Qualitative data was analyzed using matrix

sheet according to specific objectives and variables.

This study was approved by the Ethical Review

Committee of the Department of Public Health of
Northern University Bangladesh (NUB/DPH/EC/2022/
13-b) and conformed to the Declaration of Helsinki.

Results

Authorities had good knowledge regarding COVID-19
infection and vaccination. They stated that they had
strict vaccination support policies for the sanitation
and waste workers. They implemented the policies

efficiently to achieve the 100% vaccine coverage
although majority of sanitation workers had
unwillingness towards vaccination. Deputy Chief
Waste Management Officer quoted that their workers
thought as ‘Why we will take injection, we will survive

as long as our God wills’.

The authorities of the sanitation and waste workers
executed some way outs during implementation of
COVID-19 vaccination policies among the workers.
They initiated different types of motivational programs
for creating their willingness during their morning
attendance meeting, made convenient vaccine
registration system, specified vaccine administration
center and also took support from different non-
government organizations. Almost all authorities
quoted that

‘The workers didn’t have willingness for taking vaccine

in the initial stage, but they took vaccines later when

they found that their authorities took vaccine and had

good health’.

Among 800 sanitation workers about 94.60% (n= 757/
800) revealed spontaneous willingness towards
COVID-19 vaccine where 5.40% (n= 43/800) workers
showed unwillingness to take vaccine against COVID-
19. (Figure 1)

Figure 1: Proportion of willingness towards COVID-19
vaccination among the respondents (n= 800)

Yes, 94.60%

No, 5.40%

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Yes

No

Results of multivariate (cross table) analysis revealed
the characteristics determining the status of
willingness to be vaccinated against COVID-19. It was
found that age group, gender, religion, ethnicity, marital
status, number of children and their habitation played
a significant (p<0.01) role on positive willingness to
receive COVID-19 vaccine. Moving toward job profile,
government waste management workers, who were
involved with hospital waste and sewerage disposal,
got available protective equipment at their work place
and having “fair” job satisfaction witnessed for positive
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50significant (p<0.01) willingness towards COVID-19
vaccine. This study also showed that non-smoker
sanitation workers who consume smokeless tobacco
found to have significantly (p=0.05 and p=0.02)
association with positive willingness towards COVID-
19 vaccination. Finally, good knowledge on COVID-
19 of sanitation workers were identified as a significant
(p<0.01) factors for spontaneous willingness towards
vaccination. (Table I and II)

In Table III, regression analysis discovered several vital
predictors which influenced the respondents’

willingness. Middle aged (30-39 years) (COR/p= 4.03/
0.01; 95% CI: 1.52- 10.71), female (COR/p= 3.79/
0.01; 95% CI: 1.67-8.63), married workers (COR/p=
2.62/0.01; 95% CI: 1.41–4.87), who had more than 2
children’s (COR/p= 2.17/0.06; 95% CI: 0.95–4.94)
residing in urban setting (COR/p= 15.02/0.01; 95%
CI: 3.89 - 58.09) and had good knowledge about
COVID-19 (COR/p= 5.16/0.03; 95% CI: 1.23-21.54)
showed more higher odds for willingness compared
to others. In addition, ethnic minor sanitation workers
(COR/p= 10.93/0.01; 95% CI: 3.36–35.62) who were

Table I: Socio-demographic characteristics and knowledge associated with the willingness towards COVID-19
vaccination (n=800)

Characteristics                Willingness Status Towards Vaccination

Number of Willingness Willingness p-value
participants, n (%) Yes, n (%)  No, n (%) (£0.05)

Age Group (In Years)      

£29 253 (31.6) 227 (28.4) 26 (3.3) <.01*
30-39 181 (22.6) 176 (22.0) 5 (0.6)
40-49 161 (20.1) 156 (19.5) 5 (0.6)
>50 205 (25.6) 197 (24.6) 8 (1.0)

Gender  
Male 477 (59.6) 440 (55.0) 37 (4.6) <.01*
Female 323 (40.4) 316 (39.5) 7 (0.9)

Habitat  
Urban 791 (98.9) 751 (93.9) 40 (5.0) <.01*
Semi-urban 9 (1.1) 5 (0.6) 4 (0.5)

Marital Status  
Married 611 (76.4) 586 (73.3) 25 (3.1) <.01*
Single 189 (23.6) 170 (21.3) 19 (2.4)

Family Type  
Nuclear 624 (76.4) 580 (72.5) 44 (5.5) <.01*
Extended 176 (22.0) 176 (22.0) 0 (0)

Number of Children  
<2 573 (71.6) 536 (67.0) 37 (4.6) .05*
>2 227 (28.4) 220 (27.5) 7 (0.9)

Religion  
Muslim 433 (54.1) 393 (49.1) 40 (5.0) <.01*
Non-Muslim 367 (45.9) 363 (45.4) 4 (0.5)

Ethnicity  
Bengali 461 (57.6) 420 (52.5) 41 (5.1) <.01*
Ethnic Minorities 339 (42.4) 336 (42.0) 3 (0.4)

Knowledge on COVID-19 Infection
Poor 649 (81.1) 607 (75.9) 42 (5.3) <.01*
Good 151 (18.9) 149 (18.6) 2 (0.3)

Data are presented as frequency (n), percentage (%); *Statistical significance at p value d”0.05. Chi-square
test was used to observe the association

50 Bangladesh Medical Res Counc Bull 2023; 49: 47-55

Willingness to vaccinate against COVID-19 Banu B et al



B
M

R
C

  jo
u

rn
a

l        V
o

l. 4
9

,       N
o

. 1
,      A

P
R

IL
    2

0
2
3

51

non-Muslim (COR/p= 9.24/0.01; 95% CI: 3.27–26.07)
got higher odds for willingness. Moreover, study
subjects with higher (314.70 USD) monthly income
(COR/p= 4.44/0.05; 95% CI: 1.04–19.00) who got
available protective equipment (COR/p= 4.37/0.01;
95% CI: 2.07–9.22) and had job satisfaction as “fair”
(COR/p= 2.95/0.01; 95% CI: 1.39–6.24) revealed
positive willingness. Study also revealed that
nonsmoker (COR/p= 1.85/0.06; 95% CI: 0.98–3.47)
sanitation worker who consumed smokeless tobacco
(COR/p= 2.08/0.02; 95% CI: 1.11 –3.87) had
significantly higher odds for willingness to receive
vaccine against COVID-19.

Once modeling was done along with backward
elimination process study revealed that married workers
(AOR=2.93; 95% CI: 8.05-42.08) who had more than 2
children (AOR=2.97; 95% CI: 1.09-6.15) and had monthly
family income more than 30,000/- BDT (AOR=4.94; 95%
CI: 1.19-6.44) were identified as final predictors for
willingness towards vaccination. In addition, study also
found that, sanitation workers who consume smokeless
tobacco (gul, jarda, shada pata, etc.) (AOR=2.77; 95%
CI: 1.03-23.69) and those who got all the necessary
protective equipment available (AOR=2.60; 95% CI: 1.01-
7.76) in their job identified as significant predictors for
willingness to be vaccinated. (Figure 2)

Table II: Occupation, lifestyle and clinical characteristics associated with the willingness towards COVID-19
vaccination (n=800)

Characteristics                Willingness Status Towards Vaccination

Number of Willingness Willingness p-value
participants, n (%) Yes, n (%)  No, n (%) (£0.05)

Mode of Service

Government 337 (42.1) 326 (40.8) 11 (1.4) <.01*
Private 394 (49.3) 361 (45.1) 33 (4.1)
Contractual 65 (8.1) 65 (8.1) 0 (0)
Master role 4 (0.5) 4 (0.5) 0 (0)

Types of Work
General waste management 616 (77.0) 573 (71.6) 43 (5.4) <.01*
Other waste management 184 (23) 183 (22.9) 1 (0.1)
(hospital/ sewerage)

Availability of Protective Equipment
Yes 409 (51.1) 400 (50.0) 9 (1.1) <.01*
No 391 (48.9) 356 (44.5) 35 (4.4)

Job Satisfaction
Good 450 (56.3) 416 (52.0) 34 (4.3) <.01*
Fair 334 (41.8) 325 (40.6) 9 (1.1)
Poor 16 (2.0) 15(1.9) 1 (0.1)

Tobacco Smoking Status  
Yes 396 (49.5) 368 (46.0) 28 (3.5) .05*
No 404 (50.5) 388 (48.5) 16 (2.0)

Smokeless Tobacco Consumption Status  
Yes 207 (25.9) 189 (23.6) 18 (2.3) <.02*
No 593 (74.1) 567 (70.9) 26 (3.3)

Co morbidities
Yes 96 (12) 96 (12.0) 0 (0) <.01*
No 704 (88) 660 (82.5) 44 (5.5)

Adverse Health Effect
Yes 646 (80.8) 634 (79.3) 12 (1.5) <.01*
No 154 (19.3) 122 (15.3) 32 (4.0)

Data are presented as frequency (n), percentage (%); *Statistical significance at p value £0.05. Chi-square test
was used to observe the association
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52Table III: Predictors associated with the willingness to vaccinate against COVID-19among the respondents
(n=800)

Variables              Willingness vs. unwillingness to vaccinate

Sig. Willingness                95% Confidence Interval

(p-value) COR Lower Bound Upper Bound

Age group (In Years)

£29 Reference
30-39 0.01 4.03 1.52 10.71
40-49 0.01 3.57 1.34 9.51
>50 0.01 2.82 1.25 6.37

Gender
Female 0.01 3.79 1.67 8.63
Male Reference

Habitat
Urban 0.01 15.02 3.89 58.09
Semi-urban Reference

Marital Status
Married 0.01 2.62 1.41 4.87
Single Reference

Number of children
>2 0.06 2.17 0.95 4.94
<2 Reference

Religion
Non-Muslim 0.01 9.24 3.27 26.07
Muslim Reference

Ethnicity
Ethnic Minorities 0.01 10.93 3.36 35.62
Bengali Reference

Monthly income
<20000 Reference
20000-30000 0.69 1.14 0.6 2.15
>30000 0.05 4.44 1.04 19

Smoking habit
Yes Reference
No 0.06 1.85 0.98 3.47

Smokeless Tobacco Consumption Status
Yes 0.02 2.08 1.11 3.87
No Reference

Availability of protective equipment
Yes 0.01 4.37 2.07 9.22
No Reference

Job satisfaction
Fair 0.01 2.95 6.24
Poor 0.85 1.23 9.56
Good Reference

Total knowledge
Good 0.03 5.16 21.54
Poor Reference

Binary Logistic Regression Analysis was used to identify the predictors.
*Statistical significance at p value d”0.05; reference category was considered for willingness to receive COVID-

19 vaccination

Footnote: Statistically significant predictors identified from
the adjusted regression model at p d”0.05. Reference
category for adverse health effect is no adverse health
effect, for available protective equipment is no available

protective equipment, for smoking habit is no smoking
habit, for monthly income is less than 20,000 BDT, for
number of children is less the two number of children
and finally for marital status is unmarried.
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Discussion

Sanitation workers work straightly with human waste,

which exposes them to pathogens nonetheless to toxic

gases that contributes to the several types of chronic
diseases and make them vulnerable to be infected

with corona virus.12 Therefore, our study focused on

willingness towards COVID-19 vaccination and its

associated predictors with their knowledge and

vaccination status too which is one of the most

pressing public health issues.

A great number of sanitation worker (94.60%, n=757/
800) were found to have willingness to be vaccinated

while a few number (5.40%, n=43/800) did not. A

contrast finding was found from a study of USA where

a less number (49%, n=495/1005) had willingness to

be vaccinated among the essential workers.13 This

outcome might be due to professional variances,
educational background and cultural divergence.

This study showed that non-smokers and the
respondents who consumed smokeless tobacco found
to have significant association (p=0.05 and p=0.02)
with positive willingness towards vaccination. Good

knowledge on COVID-19 of sanitation workers were
identified as a significant (p<0.01) factor for
spontaneous willingness towards vaccination. This
positive scenario represented successful outcome of
the effective vaccination policy which also supported
by our qualitative approach such as authorities had
good knowledge on COVID-19. A study of Congo
showed that knowledge toward COVID-19 is not
associated (p=0.39) with acceptance and intention to
receive vaccine. 14 This contrast may be due to
geographical location and study participants with lack
of motivation from the respective authorities.

Moving upon predictors, it was observed that middle
aged, female, married workers, who had more than 2
children, residing in urban setting and had good
knowledge about COVID-19 showed higher odds for
willingness compared to others. A Bangladeshi study
showed no significant evidence on association between
definite SARS-CoV-2 vaccination intent and socio-
demographic variables. However, a significant
association was observed between definite vaccination
intent among the individuals with previous COVID-19
infection status. The odds of definitive vaccination

Figure 2: Predictors influencing the willingness to be vaccinated against COVID-19 of the respondents (n=800)
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