Open access

Original research

Clinical profile and short-term outcomes
of RT-PCR- positive patients with
COVID-19: a cross-sectional study in a
tertiary care hospital in
Dhaka, Bangladesh
Md Zabir Hasan  ,1 Nirmol Kumar Biswas,2 Ahmad Monjurul Aziz,2
Juli Chowdhury,3 Shams Shabab Haider,4 Malabika Sarker4,5

To cite: Hasan MZ, Biswas NK,
Aziz AM, et al. Clinical profile
and short-term outcomes
of RT-PCR- positive patients
with COVID-19: a cross-
sectional study in a tertiary
care hospital in Dhaka,
Bangladesh. BMJ Open
2021;11:e055126. doi:10.1136/
bmjopen-2021-055126
► Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-055126).

Received 02 July 2021
Accepted 11 November 2021

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.
For numbered affiliations see
end of article.
Correspondence to
Dr Md Zabir Hasan;
zabir.hasan@gmail.com

ABSTRACT
Objective The COVID-19 pandemic is still raging
worldwide. While there is significant published evidence
on the attributes of patients with COVID-19 from lower-
income and middle-income countries, there is a dearth
of original research published from Bangladesh, a low-
income country in Southeast Asia. Based on a case series
from a tertiary healthcare centre, this observational study
has explored the epidemiology, clinical profile of patients
with COVID-19 and short-term outcomes in Dhaka,
Bangladesh.
Design and setting A total of 422 COVID-19-confirmed
patients (via reverse transcription–PCR test) were enrolled
in this study (male=271, female=150, 1 unreported).
We have compiled medical records of the patients and
descriptively reported their demographic, socioeconomic
and clinical features, treatment history, health outcomes,
and postdischarge complications.
Result Patients were predominantly male (64%), between
35 and 49 years (28%), with at least one comorbidity
(52%), and had COVID-19 symptoms for 1 week before
hospitalisation (66%). A significantly higher proportion
(p<0.05) of male patients had diabetes, hypertension
and ischaemic heart disease, while female patients had
asthma (p<0.05). The most common symptoms were
fever (80%), cough (60%), dyspnoea (41%) and sore throat
(21%). The majority of the patients received antibiotics
(77%) and anticoagulant therapy (56%) and stayed in the
hospital for an average of 12 days. Over 90% of patients
were successfully weaned, while 3% died from COVID-19,
and 41% reported complications after discharge.
Conclusion The diversity of clinical and epidemiological
characteristics and health outcomes of patients with
COVID-19 across age groups and gender is noteworthy.
Our result will inform the clinicians and epidemiologists of
Bangladesh of their COVID-19 mitigation effort.

INTRODUCTION
Globally, over the past 2 years, the COVID-19
pandemic has escalated and continues to
threaten the health and well-
being of the
population. The virus has already infected

Strengths and limitations of this study
► This observational study, based on a case series from

a tertiary healthcare centre in Dhaka, Bangladesh,
descriptively explored the epidemiology, clinical profile and short-term outcomes of reverse transcription–PCR-positive patients with COVID-19.
► The use of a comprehensive set of medical records
of clinical and follow-up care is the core strength of
the study.
► However, the result of this study may not be generalised for the national context of Bangladesh because of the potential sample selection bias arising
from the data of COVID-19 cases admitted to the
tertiary healthcare centre.

more than 243 million people worldwide,
with nearly 5 million deaths as of 26 October
2021.1 Early epidemiological studies on
COVID-19 from Wuhan, China, reveals infection predominantly resulted in acute respiratory illness. However, the clinical spectrum
ranged from asymptomatic or mild upper
respiratory tract illness to severe viral pneumonia with respiratory failure and even
death.2 3 Roughly 20% of cases lead to clinically complex and severe conditions. The
most vulnerable group was adults older than
60 with comorbid conditions, including
diabetes, hypertension and cardiovascular
disease.3 4 Recent studies have also indicated
that COVID-19’s clinical spectrum may vary
worldwide across diverse ethnic backgrounds
and geographical locations.5 6
Following the emergence of the pandemic,
health systems were overwhelmed due to the
sheer number of the cases, partially attributed
to the comparatively high ‘basic reproductive
number’ (R0) of SARS-CoV-2, which is around
2.87 (95% CI 2.39 to 3.44) reported by a
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systematic review of 42 studies.7 The high transmissibility
of SARS-
CoV-
2 is particularly perilous for the densely
populated countries,8 specifically in Southeast Asia.9 10
Therefore, the 162.6 million people of Bangladesh, one
of the most densely populated nations, are especially
vulnerable to this highly contagious virus.11 The first
confirmed case of SARS-
CoV-
2 infection was reported
in Dhaka, the capital of Bangladesh, on 8 March 2020,12
which was followed by a nationwide lockdown from 26
March 2020 to mitigate the transmission of the virus and
allowed the healthcare system to prepare itself from the
onslaught of the COVID-19 cases.13
However, during the lockdown’s initial days, a mass
exodus of 11 million residents from Dhaka took this
opportunity to wait out the lockdown period in their
home districts or villages, which likely only expedited
the spread of the disease. On 25 April 2020, the lockdown was partially lifted to restart the economy by
allowing workers to return to their station in ready-made
garment factories, industries and private offices. The
migrating workforce with limited awareness and opportunity for social distancing and safe, hygienic practices
ultimately led to millions of viral transmissions.14 Cases
had already been identified in all 64 districts nationwide, and despite a series of extensions and relaxation
of lockdown, the number of weekly cases and deaths
gradually increased. By 18 October 2021, Bangladesh
reported 1 565 488 confirmed cases of COVID-19, with
27 768 deaths.15
Beyond the difficulties of enforcing the nationwide
lockdown and promoting social distancing norms, the
healthcare system of Bangladesh was also underprepared
to handle such a large-scale pandemic.16 At the start of
the pandemic, only 1169 intensive care unit (ICU) beds
were available in the entire country, with the majority
(737 beds) in private hospitals. Besides, there was an
insufficient supply of high-
quality personal protective
equipment, confirmative tests, medications and logistics.17 However, dealing with a healthcare emergency of
this scale has left much room for research and examination of the system’s effectiveness in treating patients.
Although previous studies detailed the clinical presentation of hospital-
admitted reverse transcription–PCR
(RT-
PCR) positive patients with COVID-
19, very few
originate from low-
income and middle-
income countries, and few are still from Bangladesh.17 18 To our
knowledge, no previous study from Bangladesh has
been able to present a comprehensive clinical profile
of patients with COVID-19 by examining the full suite
of patients’ characteristics, clinical presentation, diagnostic test results, treatment regimen, health outcomes
and any reported complications during the follow-up.
This study describes the epidemiological and clinical
features, and short-
term health outcomes of patients
with COVID-19 admitted to a tertiary health facility in
Dhaka, Bangladesh.

METHODOLOGY
Study setting and design
It is a single-
centre, retrospective, observational case
series study conducted in Dhaka, Bangladesh, at a government tertiary health facility. The healthcare facility was
declared a COVID-19-dedicated hospital during the early
stage of the pandemic and operated its COVID-19 inpatient service between 16 April and 5 September 2020.
Information of all admitted confirmed patients with
COVID-19 in this facility was included in this study.
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Data source
During the service period and the study span—between
16 April and 5 September 2020—a total of 442 patients
with suspected COVID-
19 were admitted to the study
hospital. Among them, 422 patients confirmed the SARS-
CoV-
2 infection by RT-
PCR test and considered our
study’s analytical sample. As part of the facility’s clinical
care protocol, we reached out to the discharged patients
for follow-up via teleconsultation. We have retrospectively
compiled the medical records of all hospitalised COVID-
19-
confirmed patients, including demographic information, presented signs and symptoms, self-
reported
comorbidity of the patients during the initial consultation, the result of diagnostic tests and medications
provided to the patients. We have also included information related to the persistent complications of COVID-19
among the discharged patients as part of the analysis. The
sample size of the different components of the study is
presented in figure 1.
Two researchers entered the information collected
from the patients and their medical records in a Microsoft
Excel workbook (V.2110), followed by double-checking
the record for any inconsistency. One senior researcher
reassessed the data quality by reviewing the raw data and
making any necessary corrections. The clean data were
imported into statistical software for analysis. We used
Stata V.15.119 to perform the data management and statistical analysis, and to develop the data visualisations, we
used R software V.4.0.1.20
Variables and definitions
To understand the clinical profile of patients with
COVID-
19, all demographic covariates of the patients
were recoded into categorical variables. Patients were
stratified into age categories of less than 19 years, 19–24
years, 25–34 years, 35–49 years, 50–59 years and more
than 59 years, which correspond to children and adolescents, young adults, adults, middle-
aged adults, older
adults and seniors adults. This classification was informed
by the opinion of physicians providing clinical service to
the patients in the study site. While providing their demographic information, the patients self-
reported their
monthly income in four categories: 5–10, 10–30, 30–50
and more than 50 000 Bangladeshi taka (BDT).
During the initial consultation, the patients also
reported information related to their smoking habits,
existing comorbidities (such as hypertension, diabetes
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Figure 1

Sample size of the different components of the study. RT-PCR, reverse transcription–PCR.

mellitus. asthma, chronic heart and kidney diseases,
etc), history of contact with any patients with confirmed
COVID-19, duration of symptoms and the outcome of the
hospitalisation. The symptoms include a body temperature of more than 38°C, cough, difficulty in breathing
(dyspnoea), sore throat, bodily discomfort (malaise),
diarrhoea, headache, weakness, runny nose, loss of taste,
loss of sense of smell (anosmia), vomiting, vertigo and
abdominal pain.
We have also compiled the clinical history of the
patients, which includes medication and diagnostic tests
offered in response to the COVID-19 illness. The medication history was clustered as antibiotics for secondary
infections, hydroxychloroquine, anticoagulants, glucocorticoid therapy, oxygen support and other medications.
However, we did not present the frequency or the doses
of the medication in this study.
We have categorised the result of the diagnostic
tests performed into ‘normal’ or ‘abnormal’ values as
follows: serum creatinine level: abnormal ≥1.2 mg/dL
and normal ≤1.2 mg/dL, serum glutamic pyruvic transaminase (SGPT): abnormal ≥40 U/L and normal ≤40
U/L, serum C reactive protein: abnormal ≥6 mg/L and
normal ≤6 mg/L, blood D-dimer: abnormal ≥500 ng/mL
and normal ≤500 ng/mL, blood haemoglobin: abnormal
≤100 g/L and normal ≥100 g/L, total count of white
blood cell (WBC): abnormal ≤4000/μL and normal
≥4000/µL and <11 000/μL, blood neutrophil:lymphocyte ratio: abnormal ≥3.5 and normal ≤3.5, differential
count of monocytes: abnormal ≥8% and normal=2%–8%,
differential count of eosinophils: abnormal ≥4% and
normal=1%–4%, and blood platelet level: abnormal ≤150
× 109/L and normal ≥150 × 109/L. Lastly, X-ray finding of
suggestive pneumonia was recorded based on the radiologist’s report.
As the short-term clinical outcomes for the patients with
COVID-19, we explored hospital length of stay and the
sequelae of hospitalisation categorised as death, recovery,
referred to other facilities and discharge on risk bond. In
addition, we also explore the self-reported complications
as the short-term sequelae of COVID-19. Follow-up data
were collected by single time teleconsultation between 1
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and 129 days after the discharge from the hospital. During
the follow-up via teleconsultation, the patients reported a
wide range of persistent symptoms as self-reported complications. We have aggregated the self-reported complications into broad categories. These included respiratory,
cardiovascular, abdominal, otolaryngological (ears, nose
and throat), musculoskeletal, febrile, post-COVID fatigue
syndrome, death and no complications.
Statistical analysis
The descriptive analysis was conducted on the information derived from the patients with COVID-19. The data
were categorised into demographic information, health
status, and signs and symptoms associated with COVID-19
summarised as counts and percentages. These attributes
were further disaggregated across gender and age categories to assess their association using the χ2 test at the significance level of p<0.05. Fisher’s exact test was used for the
smaller sample size (n<5). Next, considering the lowest
recorded oxygen saturation (SpO2) of the patient as a
cardinal prognostic factor, we have explored the statistical
association between a binary indicator of SpO2 (>93% as
normal and ≤93% as abnormal) and key demographic
and health-related indicators of the patients. We have also
investigated a similar association between the result of the
diagnostic tests of the patients and their SpO2 to identify any significant association that may provide further
insight into the haematological correlations of COVID-19.
To understand the patients’ treatment regimen pattern,
we have presented descriptive statistics of the medication
provided to different age groups and genders. Lastly, we
have attempted to visualise the persistent complications
self-
reported by the patients during the follow-
up. As
presented in figure 1, the different components of the
analysis had varying sample size due to the availability of
the data. However, during the analysis, we did not impute
any missing data.
Compliance with ethical standards
The result of this retrospective study was based on the
data obtained during the clinical provision of care.
During the compilation of the data, all medical records
3
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were anonymised to protect the confidentiality of the
patients; thus, no informed consent was necessary.

health condition and the severity of the disease among
patients with confirmed COVID-19.

Patient and public involvement
Patients and the public were not involved in the design or
planning of the study.

Radiological and laboratory findings
Of the confirmed patients, 274 had their chest X-
ray
available, while CT of the chest was not conducted due
to resource constraints. Table 4 shows the radiological
findings and the result of laboratory investigations during
hospitalisation. X-ray findings suggestive of pneumonia
were observed among 39% (n=107) of the patients, indicated by mixed inhomogeneous opacity in the posterior–
anterior (PA) view of lung X-ray.
Laboratory findings suggest that only 3% (n=2) and
10% (n=7) of patients presented leucopenia and thrombocytopenia accordingly. However, 29% (25 out of 85) of
patients had their neutrophil:lymphocyte ratio elevated
more than 3.5 times. Among other findings, elevated
level of SGPT (58.54%, n=144), C reactive protein (37%,
n=90), serum creatinine (21%, n=53) and D-dimer (22%,
n – 32) were observed. SpO2 level was significantly associated with radiological findings of pneumonia (p<0.001),
serum creatinine (p<0.011), serum C reactive protein
(p=0.004) and neutrophil:lymphocyte ratio (p=0.001).
The patients with lower SpO2 levels had abnormality in
their radiological and laboratory findings.

RESULT
Demographic and clinical characteristics of the patients
Of the 442 patients admitted to the hospital, 422 had
SARS-
CoV-
2 infection confirmed by the RT-
PCR test.
Among the patients with confirmed COVID-
19, 64%
(n=271) were male; 36% (n=150) were female; and four
female patients were pregnant. The demographic and
health characteristics of the patients are presented in
tables 1 and 2, disaggregated according to their gender
and age.
Among the admitted patients with COVID-
19, the
majority of patients (28%, n=120) were 35–49 years old.
While most of the patients (38%, n=159) were service
holders, the study sample consisted of 17% (n=71) healthcare workers. Around 41% (n=168) of the patients could
not recall any contact history with patients with previously
confirmed COVID-19, and an additional 40% (n=164) of
patients provided positive contact history. Before being
admitted to the hospital, almost two-thirds (66%, n=277)
of the patients had the symptoms of COVID-19 for 1 week.
Half of the patients (52%, n=154) reported having at least
one underlying comorbidity.
Male patients reported a higher proportion of comorbidity than female patients (69% vs 41%), though it
was not statistically significant. However, looking into
individual type of comorbidity, a significantly higher
proportion of male patients had diabetes (p<0.001),
hypertension (p<0.001) and ischaemic heart disease
(p=0.048) compared with the female patients (figure 2),
while 30% (n=22) of female patients presented with
asthma, compared with 14% (n=16) of men, and this
difference is statistically significant (p=0.027). At triage in
the hospital, out of 422 patients, 379 presented any clinical feature of COVID-19, and the most common symptom
(80%) was fever (figure 3). The next three most frequent
symptoms were associated with respiratory systems, which
were cough (60%, n=227), dyspnoea (41%, n=155) and
sore throat (21%, n=81).
The clinical record showed the blood SpO2 level of 304
patients (72% of the study sample). A lower SpO2 level is
a critical factor indicating the severity of COVID-19, and
table 3 presents the SpO2 level (≤93% vs >93%) according
to the patients’ characteristics.
The SpO2 level of the patients presented significant association with their age (p<0.001), occupation (p=0.002)
and presence of underlying comorbidity (p<0.001). We
have observed that lower SpO2 levels were reported for
older patients. Similarly, almost twice as many patients with
lower SpO2 levels reported comorbidity (69% vs 31%),
indicating a strong association between the underlying

Treatment and medications
All patients (n=422) received symptomatic medication
for their illness during hospitalisation. Table 5 presents
the treatment and medication given to patients.
Majority of the patients received antibiotics (77%,
n=318) and anticoagulant therapy (56%, n=232). These
proportions were even higher among the patients with
lower SpO2 levels, 93% and 87% for antibiotic and anticoagulant therapy. Overall, 63% (n=262) of patients
received oxygen supplementation. Except for one
patient, everyone presented with an SpO2 level of ≤93%
and received oxygen supplements, and more than half of
the patients (59%, n=114) received oxygen supplements
despite having their SpO2 level at >93%. Most older adults
and senior patients received anticoagulant and glucocorticoid medications (see online supplemental file 1 for
more details). Among all patients, 29% (n=121) received
hydroxychloroquine and 6% (n=27) received ivermectin.
More than 95% of these patients receiving these therapies were between 19 and 49 years. Moreover, a negligible number of patients with low SpO2 level received
hydroxychloroquine (14%, n=15) and ivermectin (5%,
n=6) therapies. The clinical record showed that 7.43%
of the patients (n=31) received antiviral medications.
Only 10 patients received injectable remdesivir, and 21
patients received oral antiviral favipiravir therapy. Among
other drugs, four patients received convalescent plasma
therapy, and three patients received injectable tocilizumab (interleukin-6 inhibitor).
Due to the scarcity of ICU beds, only 20 patients
were admitted to the ICU, and among them, 16 tested
positive for COVID-19. Nearly all patients (n=19) who
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Table 1 Characteristics of the patients positive for COVID-19 disaggregated by their gender
Patient characteristics (sample size)

Male (n=271)

Female (n=150)

Number (col%)

Number (col%)

All patients (n=421)
P value

Number (col%)

Patient age category (years) (n=420)
 Less than 19

7 (2.59)

9 (6.00)

0.478

16 (3.81)

 19–24

30 (11.11)

17 (11.33)

47 (11.19)

 25–34

71 (26.30)

43 (28.67)

114 (27.14)

 35–49

80 (29.63)

40 (26.67)

120 (28.57)

 50–59

41 (15.19)

24 (16.00)

65 (15.48)

 More than 59

41 (15.19)

17 (11.33)

58 (13.81)

 Wage earner

12 (4.53)

4 (2.67)

 Business

51 (19.25)

1 (0.67)

Patient occupation (n=415)

 Service
 Healthcare worker
 Housewife

<0.001

16 (3.86)
52 (12.53)

131 (49.43)

28 (18.67)

159 (38.31)

31 (11.70)

40 (26.67)

71 (17.11)

0 (0.00)

62 (41.33)

62 (14.94)

 Student

18 (6.79)

12 (8.00)

30 (7.23)

 Unemployed

22 (8.30)

3 (2.00)

25 (6.02)

Monthly income (BDT) (n=411)
138 (52.87)

70 (46.67)

 10 000–30 000

 5000–10 000

76 (29.12)

45 (30.00)

0.409

208 (50.61)
121 (29.44)

 30 000–50 000

12 (4.60)

12 (8.00)

24 (5.84)

 More than 500 000

35 (13.41)

23 (15.33)

58 (14.11)

206 (78.93)

148 (99.33)

Smoking status of patient (n=411)
 Non-smoker
 Smoker

55 (21.07)

<0.001

1 (0.67)

354 (86.34)
56 (13.66)

Presence of any comorbidity (n=412)
 No

149 (57.09)

77 (51.33)

 Yes

112 (42.91)

73 (48.67)

0.259

226 (54.99)
185 (45.01)

History of Contact with COVID-19 Case (n=411)
 No
 Yes
 Unknown

63 (24.14)

16 (10.67)

<0.001

79 (19.22)

85 (32.57)

79 (52.67)

164 (39.90)

113 (43.30)

55 (36.67)

168 (40.88)

Duration of symptoms during initial assessment (n=418)
 Asymptomatic at initial assessment

25 (9.36)

14 (9.33)

173 (64.79)

104 (69.33)

277 (66.43)

 8–14 days

56 (20.97)

26 (17.33)

82 (19.66)

 15–21 days

9 (3.37)

5 (3.33)

14 (3.36)

 More than 21 days

4 (1.50)

1 (0.67)

5 (1.20)

 1–7 days

0.827

39 (9.35)

Outcome of hospitalisation (n=421)
 Death
 Recovery
 Referred to other facilities
 Discharge on risk bond

10 (3.70)
242 (89.63)

3 (2.00)

0.681

139 (92.67)

13 (3.10)
381 (90.71)

13 (4.81)

5 (3.33)

18 (4.29)

5 (1.85)

3 (2.00)

8 (1.90)

Reported any complication during follow-up (n=399)
 No

154 (61.11)

81 (55.10)

 Yes

98 (38.89)

66 (44.90)

0.239

237 (58.90)
162 (41.10)

BDT, Bangladeshi taka; col%, column percentage.
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Table 2 Characteristics of the patients positive for COVID-19 disaggregated by their age category

Patient
characteristics
(sample size)

<19
years

19–24
years

25–34
years

35–49
years

50–59
years

>59
years

All patients

(n=16)

(n=47)

(n=114)

(n=120)

(n=65)

(n=58)

(n=420)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

P value
0.478

Number
(col%)

Patient gender (n=420)
 Male

7 (43.75)

30 (63.83)

71 (62.28)

80 (66.67)

41 (63.08)

41 (70.69)

 Female

9 (56.25)

17 (36.17)

43 (37.72)

40 (33.33)

24 (36.92)

17 (29.31)

1 (2.22)

4 (3.54)

9 (7.63)

2 (3.08)

0 (0.00)

270 (64.29)
150 (35.71)

Patient occupation (n=415)
 Wage earner

0 (0.00)

 Business

0 (0.00)

8 (7.08)

22 (18.64)

12 (18.46)

10 (17.24)

52 (12.53)

 Service

0 (0.00)

20 (44.44)

53 (46.90)

50 (42.37)

24 (36.92)

12 (20.69)

159 (38.31)

 Healthcare
worker

0 (0.00)

13 (28.89)

32 (28.32)

17 (14.41)

8 (12.31)

0 (0.00)

1 (2.22)

8 (7.08)

20 (16.95)

9 (20)

7 (6.19)

0 (0.00)

1 (2.22)

1 (0.88)

 Housewife
 Student
 Unemployed

0 (0)

14 (87.50)
2 (12.50)

<0.001

16 (3.86)

1 (1.72)

71 (17.11)

19 (29.23)

14 (24.14)

62 (14.94)

0 (0.00)

0 (0.00)

30 (7.23)

0 (0.00)

0 (0.00)

21 (36.21)

25 (6.02)

Monthly income (BDT) (n=411)
 5000–10 000

5 (31.25)

32 (71.11)

65 (58.56)

64 (54.70)

21 (32.31)

21 (36.84)

 10 000–30 000

6 (37.50)

3 (6.67)

39 (35.14)

32 (27.35)

21 (32.31)

20 (35.09)

<0.001

208 (50.61)
121 (29.44)

 30 000–50 000

2 (12.50)

3 (6.67)

4 (3.60)

6 (5.13)

5 (7.69)

4 (7.02)

24 (5.84)

 More than
 500 000

3 (18.75)

7 (15.56)

3 (2.70)

15 (12.82)

18 (27.69)

12 (21.05)

58 (14.11)

Smoking Status of Patient (n=411)
 Non-smoker
 Smoker

16 (100)

38 (84.44)

95 (85.59)

103 (88.03)

57 (87.69)

45 (80.36)

7 (15.56)

16 (14.41)

14 (11.97)

8 (12.31)

11 (19.64)

39 (86.67)

89 (80.18)

65 (55.56)

10 (15.38)

8 (14.04)

6 (13.33)

22 (19.82)

52 (44.44)

55 (84.62)

49 (85.96)

0 (0.00)

0.440

354 (86.34)
56 (13.66)

Presence of any comorbidity (n=412)
 No

15 (93.75)

 Yes

1 (6.25)

<0.001

226 (54.99)
185 (45.01)

History of contact with COVID-19 case (n=411)
 No

3 (18.75)

7 (15.56)

16 (14.41)

28 (23.93)

13 (20.00)

12 (21.05)

0.109

79 (19.22)

 Yes

7 (43.75)

18 (40.00)

56 (50.45)

42 (35.90)

28 (43.08)

13 (22.81)

164 (39.90)

 Unknown

6 (37.50)

20 (44.44)

39 (35.14)

47 (40.17)

24 (36.92)

32 (56.14)

168 (40.88)

Duration of symptoms during initial assessment (n=418)
 Asymptomatic
at initial
assessment
 1–7 days

2 (12.50)

11 (23.40)

14 (12.39)

10 (8.47)

1 (1.54)

1 (1.75)

11 (68.75)

0.005

39 (9.38)

29 (61.70)

75 (66.37)

76 (64.41)

45 (69.23)

40 (70.18)

276 (66.35)

 8–14 days

2 (12.50)

2 (4.26)

20 (17.70)

29 (24.58)

18 (27.69)

11 (19.30)

82 (19.71)

 15–21 days

1 (6.25)

4 (8.51)

3 (2.65)

2 (1.69)

0 (0.00)

4 (7.02)

14 (3.37)

 More than 21
days

0 (0.00)

1 (2.13)

1 (0.88)

1 (0.85)

1 (1.54)

1 (1.75)

5 (1.20)

Outcome of hospitalisation (n=421)
 Death
 Recovery

1 (6.25)
15 (93.75)

0 (0)
46 (97.87)

0 (0)
106 (93.81)

3 (2.5)

5 (7.69)

4 (6.90)

112 (93.33)

56 (86.15)

45 (77.59)

 Referred to other
facilities

0 (0.00)

0 (0)

5 (4.42)

3 (2.5)

2 (3.08)

8 (13.79)

 Discharge on risk
bond

0 (0.00)

1 (2.13)

2 (1.77)

2 (1.67)

2 (3.08)

1 (1.72)

0.008

13 (3.10)
380 (90.69)
18 (4.30)
8 (1.91)

Continued
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Table 2 Continued

Patient
characteristics
(sample size)

<19
years

19–24
years

25–34
years

35–49
years

50–59
years

>59
years

All patients

(n=16)

(n=47)

(n=114)

(n=120)

(n=65)

(n=58)

(n=420)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

Number
(col%)

P value
0.003

Number
(col%)

Reported any complication during follow-up (n=399)
 No

10 (66.67)

35 (79.55)

73 (65.77)

59 (51.75)

27 (44.26)

31 (57.41)

 Yes

5 (33.33)

9 (20.45)

38 (34.23)

55 (48.25)

34 (55.74)

23 (42.59)

237 (58.90)
162 (41.10)

BDT, Bangladeshi taka; col%, column percentage.

were managed in the ICU developed acute respiratory
distress syndrome, based on the Berlin definition.21
The nine RT-PCR-positive patients were intubated and
required mechanical ventilation for an average of 5.77
days (ranging from 1 to 17 days). The remaining seven
patients were managed by non-
invasive ventilation—
continuous positive airway pressure or bilevel positive
airway pressure—in the prone position using a high-flow
nasal cannula or non-rebreather mask.

Clinical outcomes and complications
The median duration of hospital stay was 12 days: mean
12.36 days, SD 6.51 days and range 1–32 days. Across the
age groups, much variability of hospitalisation duration
was observed (figure 4).
While the elderly patients (59+ years) had the most variability of hospital stay (SD=7.30 day, range 1–31), their
average hospitalisation duration was 11 days. In contrast,
younger patients (19–24 years) had, on average, the most
prolonged hospital stay (mean 14.11 days, SD 5.92 and
range 3–27 days). The result did not reveal any significant
statistical association between the average length of stay
and the clinical profile of the RT-PCR-positive patients
with COVID-19 (see online supplemental file 1 for more
details).
More than 90% (n=381) of patients successfully weaned
from SARS-
CoV-
2 infection (table 1). During their
hospital stay; 13 patients (3%) died due to COVID-19;
18 patients (4%) were referred to other facilities; and 8
patients (2%) were discharged voluntarily after signing
risk bonds. After discharge, the hospital was able to

Figure 2 Distribution of comorbidity among patients
positive for COVID-19 disaggregated by their gender.

Figure 3 Clinical symptoms presented by patients positive
for COVID-19 during the triage.
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Table 3 Presentation of blood SpO2 level (≤93% vs >93%) according to the characteristics of the patients positive for
COVID-19

Patient characteristics
(reported sample size)

SpO2 level
≤93%

SpO2 level
>93%

Patients with reported
SpO2

(n=110)

(n=194)

(n=304)

Number (col%)

Number (col%)

P value

Number (col%)

Patient age category (years) (n=420)
 Less than 19

2 (1.83)

6 (3.11)

 19–24

6 (5.50)

16 (8.29)

<0.001

22 (7.28)

8 (2.65)

 25–34

11 (10.09)

70 (36.27)

81 (26.82)

 35–49

27 (24.77)

58 (30.05)

85 (28.15)

 50–59

29 (26.61)

26 (13.47)

55 (18.21)

 

34 (31.19)

17 (8.81)

51 (16.89)

 Male

70 (64.22)

118 (60.82)

 Female

39 (35.78)

76 (39.18)

Patient gender (n=421)
0.559

188 (62.05)
115 (37.95)

Patient occupation (n=415)
 Wage earner

5 (4.59)

8 (4.19)

0.002

13 (4.33)

 Business

20 (18.35)

18 (9.42)

 Service

33 (30.28)

79 (41.36)

112 (37.33)

 Healthcare worker

12 (11.01)

35 (18.32)

47 (15.67)

 Housewife

25 (22.94)

26 (13.61)

51 (17.00)

2 (1.83)

 Student

38 (12.67)

16 (8.38)

18 (6.00)

12 (11.01)

9 (4.71)

21 (7.00)

 5000–10 000

50 (45.87)

91 (48.40)

 10 000–30 000

35 (32.11)

53 (28.19)

88 (29.63)

 30 000–50 000

7 (6.42)

11 (5.85)

18 (6.06)

17 (15.60)

33 (17.55)

50 (16.84)

 Non-smoker

97 (88.99)

165 (87.77)

 Smoker

12 (11.01)

23 (12.23)

 No

34 (30.91)

110 (58.51)

 Yes

76 (69.09)

78 (41.49)

 Unemployed
Monthly income (BDT) (n=411)

 More than 500 000

0.886

141 (47.47)

Smoking status of patient (n=411)
0.752

262 (88.22)
35 (11.78)

Presence of any comorbidity (n=412)
<0.001

144 (48.32)
154 (51.68)

History of contact with COVID-19 case (n=411)
 No

21 (19.27)

36 (19.15)

 Yes

35 (32.11)

78 (41.49)

0.225

113 (38.05)

57 (19.19)

 Unknown

53 (48.62)

74 (39.36)

127 (42.76)

Duration of symptoms during initial assessment (n=418)
 Asymptomatic at initial assessment

2 (1.82)

12 (6.25)

 1–7 days

71 (64.55)

132 (68.75)

0.146

203 (67.22)

14 (4.64)

 8–14 days

30 (27.27)

41 (21.35)

71 (23.51)

 15–21 days

4 (3.64)

6 (3.13)

10 (3.31)

 More than 21 days

3 (2.73)

1 (0.52)

4 (1.32)

Outcome of hospitalisation (n=421)

Continued
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Table 3 Continued

Patient characteristics
(reported sample size)
 Death

SpO2 level
≤93%

SpO2 level
>93%

(n=110)

(n=194)

Number (col%)

Number (col%)

9 (8.18)

1 (0.52)

Patients with reported
SpO2
(n=304)
P value
<0.001

10 (3.30)

 Recovery

88 (80.00)

 Referred to other facilities

11 (10.00)

3 (1.55)

14 (4.62)

2 (1.82)

4 (2.07)

6 (1.98)

 Discharge on risk bond

185 (95.85)

Number (col%)
273 (90.10)

Reported any complication during follow-up (n=399)
 No

46 (46.00)

108 (57.75)

 Yes

54 (54.00)

79 (42.25)

0.057

154 (53.66)
133 (46.34)

SpO2 above 93% is considered normal, and a saturation below or equal to 93% is considered abnormal.
BDT, Bangladeshi taka; col%, column percentage; SpO2, oxygen saturation.

conduct a teleconsultation to follow-up on 399 patients.
The follow-up was conducted, on average, 66 days after
the discharge of the patients (range 1–129 days). Out of
399 patients, 162 patients (41%) reported experiencing
complications after hospital discharge. Among them, 82
patients (51%) reported one complication; 50 reported
two complications (37%); and 30 reported three complications (22%). An additional eight deaths (2%) were
reported during the follow-up teleconsultation (figure 5).
All of these deaths were recorded due to COVID-19 in the
death certificate stated by the patients’ attendants during
teleconsultation for follow-up. See the supplements in
online supplemental file 1 for more details on complications and deaths reported during follow-up.
During the follow-up, most of the patients’ complications were associated with respiratory systems, consisting
of around 62% (n=52) of the first and 44% (n=22) of
the second complications. The respiratory complications
consisted of cough and cold, chest heaviness, shortness
of breath and pain during breathing. Other frequently
reported complications were post-
COVID fatigue
syndrome, fever and musculoskeletal pain.
DISCUSSION
This retrospective, observational case series study analysed the clinical and epidemiological characteristics
and short-
term outcomes of RT-
PCR-
positive patients
with COVID-19 admitted to a tertiary hospital in Dhaka,
Bangladesh. Among the admitted patients, one-
third
were female; one-third were service holders; and 17%
were healthcare providers. We found that more than
half of the patients presented with underlying comorbidities. Significantly, more male patients with COVID-
19
presented with diabetes, hypertension and ischaemic
heart disease. In contrast, asthma was significantly prevalent among women patients. Similar studies conducted
in the tertiary care centres in Bangladesh, India and Pakistan also reported higher levels of pre-existing comorbidity among patients with COVID-19.22–24 Saha et al25 has

found that comorbidity such as cardiovascular disease,
hypertension and diabetes are significant risk factors
for the poor prognosis of COVID-
19 in Bangladesh.25
Several meta-
analyses also indicated a higher disease
burden of COVID-19 among male smokers and patients
with comorbid conditions such as cardiovascular disease,
hypertension and diabetes.26 27
Around 9.35% of patients included in this study were
asymptomatic during the initial assessment. Fever and
respiratory symptoms were most common among the
patients, reported in other studies in Bangladesh and
beyond.18 24 28 While several studies from Bangladesh,24 29
China28 30 and Brazil31 reported weakness or fatigue as
a common symptom, only 8% (n=31 out of 377) of the
patients reported that they experienced weakness during
initial triage at the hospital.
Our result showed an SpO2 level of more than 36%
(110 out of 304) of hospitalised patients dropped below
94%. Such reduction of SpO2 level is reported as a significant risk factor for higher mortality in health facility
settings.32 33 Similar to our finding, a significant association between lower SpO2 level or severe illness with older
age and the presence of any comorbidity was reported
in Pakistan.22 Besides, the severe illness was significantly
associated with radiological findings of pneumonia,34
higher creatinine,35 C reactive protein18 and neutrophil:lymphocyte ratio.36 37 A higher proportion of patients
with low SpO2 levels frequently received antibiotics, anticoagulants and glucocorticoid therapy.22 38 Other studies
from Bangladesh also reported that antibiotics are the
most commonly used medication during the treatment
of COVID-19.24 39
In the patient pool, a total of 21 deaths were reported
(13 deaths during the hospitalisation and 8 deaths after
discharge), resulting in a total case-fatality ratio of 5.45%
(21 out of 422). It is significantly higher than the national
average case-fatality ratio of Bangladesh, which is 1.77%.15
However, other studies conducted in India and Pakistan
found an even higher case-fatality ratio (around 10%)
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Table 4 Radiological and laboratory findings of the patients positive for COVID-19 during hospitalisation and the association
with their blood SpO2 level measured during the initial examination

Patient characteristics (reported sample size)

SpO2 level
≤93%

SpO2 level
>93%

(n=110)

(n=194)

Number
(col%)

Number
(col%)

All patients

P value

Number
(col%)

<0.001

167 (60.95)

X-ray finding suggestive of pneumonia (n=274)
 Absent

24 (28.24)

96 (72.73)

 Present

61 (71.76)

36 (27.27)

107 (39.05)

Creatinine level (mg/dL) (n=258)
 Abnormal: >1.2

23 (26.44)

16 (12.7)

 Normal: ≤1.2

64 (73.56)

110 (87.3)

0.011

53 (20.54)
205 (79.46)

SGPT level (U/L) (n=246)
 Abnormal: >40

49 (59.76)

67 (55.37)

 Normal: ≤40

33 (40.24)

54 (44.63)

 Abnormal: ≥6

43 (52.44)

38 (31.93)

 Normal: <6

39 (47.56)

81 (68.07)

0.536

144 (58.54)
102 (41.46)

C reactive protein test (mg/L) (n=244)
0.004

90 (36.89)
154 (63.11)

D-dimer level (ng/mL) (n=143)
 Abnormal: >500

20 (28.99)

9 (15)

 Normal: ≤500

49 (71.01)

51 (85)

 Abnormal: <100

11 (40.74)

11 (28.21)

 Normal: ≥100

16 (59.26)

28 (71.79)

0.058

32 (22.38)
111 (77.62)

Blood haemoglobin level (g/L) (n=87)
0.288

28 (32.18)
59 (67.82)

WBC total count (/µL) (n=79)
 Abnormal: <4000
 Normal: ≥4000 and <11 000

0 (0)

1 (2.86)

24 (100)

34 (97.14)

0.404

2 (2.53)
77 (97.47)

Neutrophil:lymphocyte ratio (n=86)
 Abnormal: >3.5

15 (55.56)

6 (15.38)

 Normal: ≤3.5

12 (44.44)

33 (84.62)

 Abnormal: >8

21 (31.82)

21 (31.82)

 Normal: 2–8

45 (68.18)

45 (68.18)

3 (11.11)

4 (10.26)

24 (88.89)

35 (89.74)

0.001

25 (29.07)
61 (70.93)

Monocytes differential count (%) (n=86)
0.091

22 (25.58)
64 (74.42)

Eosinophil differential count (%) (n=86)
 Abnormal: >4
 Normal: 1–4

0.912

8 (9.30)
78 (90.70)

Platelet level (×109/L) (n=71)
 Abnormal: <150
 Normal: ≥150

2 (9.09)
20 (90.91)

5 (14.71)

0.535

29 (85.29)

7 (9.86)
64 (90.14)

SpO2 above 93% is considered normal, and a saturation below or equal to 93% is considered abnormal.
col%, column percentage; SGPT, serum glutamic pyruvic transaminase; SpO2, oxygen saturation; WBC, white blood cell.

among patients admitted in tertiary care settings.22 40 We
followed up with 399 patients to investigate their postdischarge complications, and about 41.10% reported at
least one complication. Respiratory complications were
reported most frequently as persistent symptoms after
discharge.41 Approximately 31% of patients reported
post-COVID fatigue syndrome as a complication reported

during the telemedicine consultation. Similar to other
postviral infections that cause chronic fatigue syndrome
(such as myalgic encephalomyelitis), prolonged fatigue is
commonly reported after COVID-19 infection.42 43
Using a comprehensive set of medical records is the
core strength of the study. The clinical and follow-up
data quality originated from the tertiary care hospital

10

Hasan MZ, et al. BMJ Open 2021;11:e055126. doi:10.1136/bmjopen-2021-055126

 Yes

2 (1.68)

 Yes
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4 (1.73)

 Yes

0 (0.00)

 Yes

1 (1.14)

 Yes

6 (2.31)

 Yes

0 (0.00)

 Yes

16 (4.10)

 Yes

Number
(row%)

Number
(row%)

44 (11.28)

3 (11.11)

3 (11.11)

44 (11.22)

27 (10.38)

18 (11.92)

6 (6.82)

40 (12.42)

0 (0.00)

46 (11.98)

8 (3.46)

38 (21.11)

25 (21.01)

21 (7.24)

36 (11.36)

106 (27.18)

8 (29.63)

8 (29.63)

106 (27.04)

57 (21.92)

57 (37.75)

9 (10.23)

105 (32.61)

3 (9.68)

111 (28.91)

42 (18.18)

72 (40.00)

41 (34.45)

73 (25.17)

73 (23.03)

41 (43.16)

(n=114)

(n=47)

10 (10.53)

25–34
years

19–24
years

106 (27.18)

14 (51.85)

14 (51.85)

106 (27.04)

76 (29.23)

43 (28.48)

27 (30.68)

91 (28.26)

10 (32.26)

109 (28.39)

71 (30.74)

47 (26.11)

41 (34.45)

76 (26.21)

97 (30.6)

22 (23.16)

Number
(row%)

(n=120)

35–49
years

62 (15.9)

1 (3.70)

1 (3.70)

63 (16.07)

45 (17.31)

17 (11.26)

18 (20.45)

43 (13.35)

9 (29.03)

54 (14.06)

53 (22.94)

9 (5.00)

5 (4.20)

57 (19.66)

53 (16.72)

9 (9.47)

Number
(row%)

(n=65)

50–59
years

col%, column percentage; row%, row percentage; SpO2, blood oxygen saturation level.

0 (0.00)

 No

Others (n=419)

16 (4.08)

 No

Ivermectin (n=421)

10 (6.62)

 No

Oxygen supplement (n=413)

15 (4.66)

 No

Glucocorticoids (n=412)

16 (4.14)

 No

Antiviral (n=417)

12 (6.67)

 No

Anticoagulant (n=413)

14 (4.83)

 No

Hydroxychloroquine (n=411)

4 (4.21)

12 (3.79)

 No

Antibiotic (n=414)

<19
Treatment and years
medication
(n=16)
given
Number
(reported
sample size) (row%)

Age categories

56 (14.36)

1 (3.70)

1 (3.70)

57 (14.54)

49 (18.85)

6 (3.97)

27 (30.68)

28 (8.70)

9 (29.03)

48 (12.50)

53 (22.94)

2 (1.11)

5 (4.20)

49 (16.90)

46 (14.51)

9 (9.47)

Number
(row%)

(n=58)

>59
years

0.05

0.046

<0.001

<0.001

0.002

<0.001

<0.001

0.006

P value

103 (94.50)

6 (5.50)

6 (5.45)

104 (94.55)

104 (99.05)

1 (0.95)

53 (50.48)

52 (49.52)

16 (14.81)

92 (85.19)

92 (86.79)

14 (13.21)

15 (14.29)

90 (85.71)

99 (93.40)

7 (6.60)

Number
(col%)

(n=110)

≤93%

SpO2 level

182 (94.30)

11 (5.70)

11 (5.67)

183 (94.33)

114 (59.07)

79 (40.93)

29 (15.03)

164 (84.97)

12 (6.19)

182 (93.81)

107 (55.44)

86 (44.56)

53 (27.46)

140 (72.54)

138 (71.50)

55 (28.50)

Number
(col%)

(n=194)

>93%

0.944

0.937

<0.001

<0.001

0.013

<0.001

0.01

<0.001

P value

392 (93.56)

27 (6.44)

27 (6.41)

394 (93.59)

262 (63.44)

151 (36.56)

88 (21.36)

324 (78.64)

31 (7.43)

386 (92.57)

232 (56.17)

181 (43.83)

121 (29.44)

290 (70.56)

318 (76.81)

96 (23.19)

Number (col%)

All patients

Table 5 Treatment and medication given to the patients positive for COVID-19 during hospitalisation disaggregated by their age and their blood SpO2 level measured
during the initial examination
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CONCLUSION
In conclusion, the clinical and epidemiological characteristics and health outcomes of patients with COVID-19 are
significantly different across the patients’ age groups and
gender. Our study has also identified significant associations with SpO2 level and several patient attributes, haematological correlations and medication regimen. While
we recommend multicentre studies with a larger patient
cohort, this study has broken new ground in Bangladesh
for clinical research on COVID-19. The result of this study
will inform clinicians, public health researchers and policymakers regarding the nature of COVID-19 in Dhaka,
Bangladesh, which became an epicentre of the pandemic.

Figure 4 Variability of hospital stay across the age groups
of the patients positive for COVID-19.

is exceptionally vigorous, making our result robust and
reliable. However, we have to acknowledge a few limitations of this study. First, the result of this study cannot
be generalised for the national context of Bangladesh.
We have included confirmed COVID-19 cases admitted
to the hospital, which can result in selection bias. It is also
indicated by the high level of case-fatality ratio identified
in the study.44 Generally, more severe cases of COVID-19
were admitted to the hospital, which resulted from a non-
randomised nature of sample recruitment in our study
due to the sampling bias.45 Second, the completeness
of the data is a common hindrance while using medical
records.46 We decided not to impute any data point to
account for the missingness. Instead, we wanted to be
transparent47 and explicitly report the data’s missingness for each study component (figure 1). Lastly, due to
the limited resources, we could not follow up on each
discharged patient after a specific number of days. Thus,
the follow-up call for enumerating short-term complications varied widely (from 1 day to 129 days).
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