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Abstract
In December 2019, with pneumonia-like clinical manifestations, a new severe acute respiratory syndrome coronavirus 2 emerged
and quickly escalated into a pandemic. Since the first case detected in early March of last year, 8668 have died with an infection
mortality rate of 1.52%, as of March 20, 2021. Bangladesh has been struck by the 2nd wave from mid-march 2021. As data on the
second wave are sparse, the present study observed the demographic profile, symptoms, and outcomes of Coronavirus Disease
2019 (COVID-19) patients during this wave.
The study was conducted at Sheikh Russel National Gastroliver Institute on 486 admitted cases during the 2nd wave of COVID-19

in Bangladesh (March 24–April 24, 2021) using a cross-sectional study design and a convenient sampling technique.
Out of 486 cases, 306 (62.9%) were male, and 180 were female, with a mean age of 53.47±13.86. The majority of patients

(32.5%) were between the ages of 51 and 60. While fever and cough being the predominant symptoms (>70% cases), the most
common co-morbidities were hypertension (41.4) and diabetes mellitus (39.4). Intensive care unit utilization rate was 25%, and a half
of the patients had 51% to 70% tomographic lung involvement with an overall mortality rate of 19.3%. Older age, chronic renal
disease, percentage of lung involvement, and intensive care unit necessity were important mortality determinants.
The present study gives an insight into the demographic profiles and outcomes of admitted patients with COVID-19 during the

second wave at a covid dedicated hospital in Bangladesh.

Abbreviations: CKD = Chronic Kidney Disease, COVID-19 = Coronavirus Disease 2019, CT = Computed Tomography, DM =
Diabetes Mellitus, HRCT = High-resolution Computed Tomography, HTN = Hypertension, ICU = Intensive Care Unit, RT-PCR =
Reverse Transcription-polymerase Chain Reaction.
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1. Introduction

In December 2019, with pneumonia-like clinical manifestations, a
new severe acute respiratory syndrome coronavirus syndrome
emerged and quickly escalated into a pandemic.[1,2] The novel
strain has been termed Coronavirus Disease 2019 (COVID-19) by
the World Health Organization.[3] On January 30, 2020, the
World Health Organization labeled it a Public Health Emergency
of International Concern, and onApril 11, 2020, it was designated
as a pandemic.[4] Fever, cough, dyspnea, myalgia, anosmia, and
tiredness are some of the clinical symptoms. Organ malfunction
anddeathmayensue in severe cases. Severity seems tobeassociated
with age, sex, and co-morbidity.[5] About 80% of the COVID-19
illnessesmanifest asmild respiratory illness, and these patientswho
aremobile can typically be treated outside the hospital. Among the
others, nearly 15% would require hospitalization (typically for
moderate to severe pneumonia), and for the rest, 5%with a critical
disease requiring more extensive assistance, usually in the form of
intensive care with or without intubation.[6]

Despite enormous attempts to prevent further fast spread, 213
nations and territories have been affected globally, with
182,319,261 confirmed cases and 3,954,324 deaths as of July
2, 2021.[7] In Bangladesh, 568,706 people have tested positive for
COVID-19 since the first case was confirmed in early March last
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year, and 8668 people have died, with an infection mortality rate
of 1.52%, till March 20, 20201. Since early December 2020,
overall case detection in Bangladesh has been declining, with
daily case detection falling below 1000 on January 12, 2021.
However, beginningMarch 16, 2021, there has been a significant
increase in case detection, with daily cases exceeding 2000 as of
20 March.[8] As a result, it was predicted that Bangladesh would
experience the second wave of covid beginning in mid-March
2021.
Data on the second wave are currently sparse among the

Bangladeshi people. This would be one of the pioneer studies
observing the demographic profile and outcomes of COVID-19
patients during the second wave. The study would also give an
insight into the symptomatology, co-morbidity, and intensive
care unit (ICU) utilization during this wave. This would be the
baseline data to respond swiftly to combating the pandemic.
Table 1

Clinicodemographic characteristics of the patients (n=486).

Characteristics Group Mean±SD n

Age (in years) <20 5 (1.0)
21–40 53.47±13.86 90 (18.5)
41–60 244 (50.2)
>60 147 (30.2)

Sex Male 306 (62.9)
Female 180 (37.1)

Number of co-morbidities None 163 (35.5)
1 163 (35.5)
2 118 (24.3)

3 or above 41 (8.4)
Specific co-morbidity HTN 201 (41.4)

DM 192 (39.4)
BA 46 (9.4)
IHD 37 (7.6)
CKD 20 (4.1)

Carcinoma 12 (2.5)
COPD 7 (1.4)

Liver disease 6 (1.2)
IBD 1 (0.2)

Others 1 (0.2)
Predominant symptoms Fever 385 (78.2)

Cough 372 (76.6)
SOB 187 (38.5)

Diarrhea 89 (18.2)
Body ache 70 (14.5)
Anosmia 27 (5.5)
Lethargy 19 (3.9)
Chest pain 10 (2.0)

Values are presented as frequency, percentage (in the parenthesis).
BA = Bronchial Asthma, CKD = Chronic Kidney Disease, COPD = Chronic Obstructive Pulmonary
Disease, DM =Diabetes Mellitus, HTN =Hypertension, IBD =Inflammatory Bowel Disease, IHD =
Ischemic Heart Disease, SD =Standard Deviation, SOB =Shortness of Breath.
2. Methods

Thiswas a cross-sectional observational study conducted at Sheikh
Russel National Gastroliver Institute and Hospital, which is a
tertiary level covid dedicated hospital in Dhaka. Patients were
selected by convenient sampling during the peakof the 2ndwave of
the covid in Bangladesh (March 24, 2021 to April 23, 2021).
Consecutivepatients of 18years or abovewhoadmitted toCOVID
unit of Sheikh Russel National Gastroliver Institute and Hospital
and confirmed as covid case either by positive reverse transcrip-
tion-polymerase chain reaction (RT-PCR) or positive high-
resolution computed tomography (HRCT) chest were included.
Patients below18years or bothRT-PCRandHRCTchest negative
or unwilling to give consent were excluded. According to the
revised Declaration of Helsinki, appropriate informed written
consent was obtained from each patient or legal guardian. The
SheikhRusselNationalGastroliver Institute andHospital’s Ethical
and Scientific Committee approved the protocol.
Data were collected with a preformed data sheet containing

demographics, symptoms, co-morbidity, computed tomography
(CT) findings, ICU utilization, and outcome. HRCT of the chest
was done if indicated. The same specialized radiologist studied
and assessed all CT scan images. The severity score was
determined for each patient based on lung involvement by
assessing the percentage of each lobar involvement individually
and assigning a value from 1 to 5, with score 1 representing 5%
involvement, score 2: 5% to 25% involvement, score 3: 26% to
50% involvement, score 4: 51% to 75% involvement, and score
5: >75% involvement. Adding the individual lobar score
patient’s final score was calculated out of 25; the total lung
involvement is then obtained by multiplying the total score by 4.
Total lung involvement was classified as follows Minimal: 1% to
25% of total lung involvement, Mild: 26% to 50% total lung
involvement, Moderate: 51% to 75% of total lung involvement,
and Severe: >75%.[9,10] The outcome was evaluated by whether
the patient was discharged or expired.
The Statistical Package for the Social Sciences (SPSS) version 23

(Statistical Package for the Social Sciences) forWindows, Version
23.0 (IBM Corporation, Armonk, New York) was used to
perform the statistical analysis. Categorical data were presented
as numbers and percentages. Numerical data were presented as
mean and standard deviation. An unpaired t test was employed to
assess quantitative variables, while the chi-square test was used to
assess qualitative ones. Statistical significance was defined as
P< .05.
2

3. Results

A total of 495 patients was admitted to the covid unit of Sheikh
Russel National Gastroliver Institute and Hospital during the
study period. Nine patients were excluded by exclusion criteria (2
patients had age below 18, and in 7 patients, both RT-PCR for
covid and HRCT of chest were negative). Finally, 486 patients
were enrolled for the study.
Out of 486, male patients were 306 (62.9%) and 37.1% were

female. Most of the patients (50.2%) were in the age 41 to 60 age
group. 30.2% were in the >60 age group. Only 1% of the total
patients were <20years. The mean age of the study population
was 53.47±13.86. The most common co-morbidity present
among the study population was hypertension (HTN) (41.4%).
Diabetes mellitus (DM) was present in 39.4% of patients,
bronchial asthma in 9.4%, ischemic heart disease in 7.6%,
chronic kidney disease (CKD) in 4.1%, and carcinoma was
present in 2.5% of the patients. 33.5% had no co-morbidity, and
33.5% had at least 1 co-morbidity. Predominant symptoms
among the patients were fever (78.2%) and cough (76.6%).
38.5% of patients had shortness of breath, 18.2% patients had
diarrhea, and 14.5% had body ache. Anosmia, lethargy, and
chest pain were present in less than 10% of the patients (Table 1).
More than 65% of the study population had CT involvement.
Among them, 6.2%were severe cases. Around 70%was minimal
to mild CT changes. Out of 486 patients, 121 (24.9%) patients
required ICU, and 75.1% of patients did not require ICU
(Table 2). Overall mortality among the study population was



Table 2

CT involvement of lung and severity grade with ICU requirement.

CT involvement
of lung

Number of
patients n (%)

Yes 322 (66.25)
No 164 (33.75)

Grade of CT
involvement

Extent of
involvement (%) Mean±SD

Minimal 1–25 64 (19.9) 43.93±19.87
Mild 26–50 161 (50.0)
Moderate 51–75 77 (23.9)
Severe >75 20 (6.2)
ICU required
Yes 121 (24.9)
No 365 (75.1)

Values are presented as frequency, percentage (in the parenthesis), and mean.
CT =Computed Tomography, ICU = Intensive Care Unit, SD =Standard Deviation.

94(19.3%)
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Figure 1. Outcome of the COVID-19 admitted patients during the 2nd wave.
Overall hospital outcome of the patients (A). Outcome of ICU admitted cases
(B). COVID-19 = Coronavirus Disease 2019, ICU = Intensive Care Unit.
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19.3% (Fig. 1A). Comparison of expired and discharged patients
showed that sex and the number of co-morbidities are not
significantly associated with mortality. But older age, presence of
CKD, and inflammatory bowel disease, percentage of lung
involvement, and ICU requirement are the significant factors
associated with mortality (Table 3). It was observed that almost
the majority (66.9%) of ICU patients had expired (Fig. 1B).
Comparison of ICU patients with non-ICU patients showed that
Table 3

Comparison of demography, symptoms, and co-morbidity between discharged and expired patients (n=486).

Expired (n=94) Discharged (n=392)

Outcome n % n % P value

Age (mean±SD) 62.37±12.74 51.34±13.28
∗
.001s

Sex
Male 66 70.2 240 61.2 †.105ns

Female 28 29.8 152 38.8
Co-morbidity
DM 44 36.4 148 40.5 †.414ns

HTN 49 40.5 151 41.4 †.865ns

IHD 11 9.1 26 7.1 †.479ns

CKD 8 6.6 12 3.3 †.110ns

BA 6 5.0 40 11.0 †.051ns

COPD 3 2.5 4 1.1 †.268ns

Carcinoma 4 3.3 8 2.2 †.493ns

Liver Disease 3 2.5 3 0.8 †.152ns

IBD 0 0.0 1 0.3 †.564ns

Others 1 0.8 0 0.0 †.082ns

Major symptoms
Fever 74 78.7 311 79.3 †.895ns

Cough 60 63.8 312 79.6 †.001s

Body ache 4 4.3 67 17.1 †.001s

Anosmia 1 1.1 26 6.6 †.034s

Diarrhea 11 11.7 78 19.9 †.065ns

SOB 36 38.3 152 38.8 †.931ns

Lethargy 6 6.4 13 3.3 †.001s

Chest pain 2 2.1 8 2 †.957ns

ICU required 81 86.2 40 10.2 †.001s

s= significant, ns=not significant.
BA = Bronchial Asthma, CKD = Chronic Kidney Disease, COPD = Chronic Obstructive Pulmonary Disease, DM = Diabetes Mellitus, HTN =Hypertension, IBD =Inflammatory Bowel Disease, ICU =Intensive Care
Unit, IHD =Ischemic Heart Disease, SD = Standard Deviation, SOB = Shortness of Breath.
∗
P value reached from unpaired t test.

† P value reached from chi-square test.
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Table 4

Comparison between ICU and non-ICU patients (n=486).

ICU (n=121) Non-ICU (n=365)

ICU required n % n % P value

Age (mean±SD) 60.78±13.47 51.05±13.14
∗
.001s

Sex
Male 83 68.6 223 60.9 †.138ns

Female 38 31.4 142 39.1
Co-morbidity
DM 44 36.4 148 40.5 †.414ns

HTN 49 40.5 151 41.4 †.865ns

IHD 11 9.1 26 7.1 †.479ns

CKD 8 6.6 12 3.3 †.110ns

BA 6 5.0 40 11.0 †.051ns

COPD 3 2.5 4 1.1 †.268ns

Carcinoma 4 3.3 8 2.2 †.493ns

Liver Disease 3 2.5 3 0.8 †.152ns

IBD 0 0.0 1 0.3 †.564ns

Others 1 0.8 0 0.0 †.082ns

Major symptoms
Fever 99 81.8 285 77.9 †.381ns

Cough 83 68.6 290 79.2 †.014s

SOB 54 44.6 134 36.6 †.121ns

Diarrhea 15 12.4 74 20.2 †.052ns

Body ache 6 5.0 65 17.8 †.001s

Lethargy 6 5.0 13 3.6 †.492ns

Chest pain 5 4.1 5 1.4 †.063ns

Anosmia 1 0.8 26 7.1 †.008ns

CT involvement
1–25 2 1.7 62 17.0
26–50 32 26.4 129 35.3 †.001s

51–75 47 38.8 30 8.2
CT involvement (mean±SD) 60.14±16.09 37.28±17.3

∗
.001s

Outcome
Discharged 40 33.1 352 96.4 †.001s

Expired 81 66.9 13 3.6

s= significant, ns=not significant.
BA = Bronchial Asthma, CKD =Chronic Kidney Disease, COPD = Chronic Obstructive Pulmonary Disease, CT =Computed Tomography, DM = Diabetes Mellitus, HTN =hypertension, IBD = Inflammatory Bowel
Disease, ICU = Intensive Care Unit, IHD = Ischemic Heart Disease, SD = Standard Deviation, SOB = Shortness of Breath.
∗
P value reached from unpaired t test.

† P value reached from chi-square test.
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there was no significant difference in terms of sex, co-morbidities,
and symptoms. But ICU patients were significantly older in age,
they had a higher percentage of lung involvement and higher
mortality compared to non-ICU patients (Table 4).

4. Discussion

The second wave of COVID-19 has struck the Indian subconti-
nent, causing widespread devastation. In comparison to the first
wave, the second wave is spreading at a phenomenal speed. In
recent articles, it has been referred to as a viral tsunami sweeping
over India.[11] Being a country of this subcontinent, we are no
exception. Beginning in mid-March 2021, Bangladesh has been
hit by the second wave. This pioneering study on the second wave
in our country would be very useful for establishing baseline data
and comparing results.
The present study found most of the patients were in the age

group of 41 to 60 (50.2%) with a mean age of 53.47±13.86.
Chen et al[12] in their study fromWuhan, found similar mean age
and predominant age group. Another study in Spain found that
the average age was the same as this one.[13] In this study, male
predominance (62.9%) was seen among covid patients. Similar
4

male predominance was also found in several studies done in
China and Bangladesh.[12,14,15] It was observed that more than
one-third (33.5%) of patients had no co-morbidity, 33.5% had 1
co-morbidity, and in 32.7% of patients, 2 or above co-morbidity
was present. A study done by Revathishree et al[16] also found
that about 57% of covid patients had 1 or more comorbidity.
Among co-morbidities, HTN (413.4%) was the most common
co-morbidity found in this study, followed by DM (39.4%),
bronchial asthma (9.4%), and ischemic heart disease (7.6%).
CKDwas present in 4.1%, and carcinomawas present in 2.5%of
the patients. Similarly, in other studies conducted in Bangladesh
and other countries, DM and HTN were found to be the 2 most
common co-morbidities among patients.[17–19] Fever (78.9%)
and cough (76.6%) were the most predominant symptoms, with
18% of patients suffering from diarrhea. Studies done previously
also found that fever and cough are the most common symptoms
in covid patients.[13,15] In a study done by Mowla et al[17] also
found that diarrhea may be present in 17% of covid patients.
These symptomologies should be compared with the 1st wave in
a further study among the Bangladeshi population.
In this study, the mean percentage of total lung involvement in

HRCT of the chest of the hospitalized patient was 43.93±19.87,
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and 50% of patients had lung involvement of 25% to 50%. A
previous study in our country reported a mean percentage of lung
involvement 33.43±10.45 and found that most patients
(29.69%) had lung involvement of <25%.[20] Out of 486
patients enrolled in this study, 121 (25%) patients required ICU.
An earlier study done by Oliveira et al[21] and Abate et al[22]

reported ICU utilization rates of 30% and 32%, respectively. But
former studies from our country reported that ICU requirement
was below 10% among admitted covid patients.[15,17] Higher
ICU utilization rate in the present research is a notion of more
severity of the disease variant. A future comparison study
is required to explore higher lung HRCT involvement and
increased ICU utilization.
In the present study, out of 486 patients, 392 were discharged

(80.7%), while 19.3% expired. Expired patients were higher in
age, and they have a significantly higher percentage of CKD.
Oliveira et al,[21] in their study, found that older age, CKD, and
ICU requirement are the significant factors related to mortality.
When ICU and non-ICU patients were compared, there was no
significant difference in terms of sex, symptoms, and co-
morbidities, but the age of the ICU patients was significantly
higher. Again, the percentage of lung involvement and mortality
was also significantly higher in ICU patients. Pijls et al,[23] in their
study, found that higher age is significantly associated with ICU
requirement and Ahlstrand et al[24] reported CT severity score is a
significant predictor of ICU admission for COVID-19. Our study
is compatible with these studies.
Our work has several limitations; as a cross-sectional study, it

was entirely confined to the in-hospital clinical course of the
illness, and follow-up details were not available; therefore, no
information on relapses was recorded. Furthermore, because the
study site was a tertiary care referral center, the characteristics of
mild to moderate illness may vary in population-based studies.
However, other outcomes of interest primarily focus on the
second wave, including recognized risk factors, overall hospital
outcome, ICU utilization rate, and outcome, which would
provide baseline data for a multicentered study or comparison
with previous data or research from other countries.
5. Conclusions

This was one of the pioneer studies done during the 2nd wave of
covid in Bangladesh. The study demonstrates clinicodemographic
features and outcomes of the COVID-19 pandemic. It concludes
that during 2nd wave, older patients were affected more, and the
mortality rate was also higher than in previous studies. Cough
and fever were the most predominant symptoms, while HTN and
DM were the most common co-morbidity. The percentage of
lung involvement was higher, and age, presence of CKD, and
ICU requirement were the significant factors associated with
mortality.
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