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Abstract

Introduction: The COVID-19 pandemic emerged as a major public health crisis and was confirmed to have

spread to Bangladesh since March 2020. A large number of hospitalized patients with COVID-19 pneumonia

require intensive care for respiratory support due to hypoxic respiratory failure. Bangladesh is greatly
facing multiple challenges to combat the surging pandemic due to lack of experiences and insufficient
medical resources. Reports describing patients admitted to the ICU with COVID-19 in Bangladesh are very
limited. Objective of this study was to determine the clinical characteristics and outcomes of the COVID-19
patients admitted at the dedicated intensive care unit of Kurmitola General Hospital, Dhaka for better
characterization of COVID-19 infection in critically ill patients in a resource limited setting.

Materials and Methods: All the RT-PCR confirmed COVID-19 patients aged >15 years who had been
admitted to the dedicated COVID intensive care unit of Kurmitola General Hospital, Dhaka from April
2020 to October 2020 were included in this retrospective cross-sectional study. The protocol was approved
by the Ethical and Scientific Committee of the institute. The demographic, clinical and treatment data of
all participants were collected and evaluated and mode of treatments were compared between survivor
and non-survivor groups. The statistical analysis was carried out using the Statistical Package for Social
Sciences version 22.0 for Windows (SPSS Inc., Chicago, Illinois, USA).

Results: A total of 294 critically ill COVID-19 patients were admitted to the ICU of Kurmitola general
hospital between April, 2020 to October, 2020. The mean (±SD) age of the patients was 57.4 (±13.1) years,
male participants were predominant (71.1%), 74.5% patients had positive contact history, common
presenting problems were fever (94.5%), cough (83.6%), dyspnoea (80.9%), diarrhoea (60.2%) and chest
pain (42.8%). Frequency of different associated co-morbidities like hypertension (49.3%), diabetes mellitus
(50.3%), cardiac diseases (34.0%), renal diseases (17.7%), bronchial asthma (33.3%), COPD (40.1%), CVD
(24.1%) and obesity (24.1%) were high. The mean (±SD) length of ICU stay of the patients was 7.0 (±4.1)
days; 11.6% patients required mechanical ventilation; 63.6% of ICU patients died and 36.4% recovered in
the specified time period. HFNC was provided to 62.6% patients in survivor group and 56.1% in non-
survivor group, 31% of non-survivor patients required non-invasive ventilator support. Requirement of
mechanical ventilation was significantly higher among the non-survivor group (18.7%) than survivor
group (p <o.oo1). Use of convalescent plasma therapy was significantly higher in survivor group (29.0%)
than the non-survivor group (18.7%) (p=0.043). No significant differences regarding anti-viral, monoclonal
antibody and anticoagulant therapy were observed between both groups.

Conclusion: This retrospective cross-sectional study represented the clinical characteristics and treatment
outcomes of the critically ill COVID-19 patients at ICU of Kurmitola General Hospital, Dhaka, Frequency
of positive contact history and presence of co-morbidities were high. Death rate was significantly high
among the patients who required mechanical ventilation. Patients of survivor group were significantly
benefited from convalescent plasma therapy.  Larger, multicenter, prospective studies with extended
follow-up should be conducted to verify the study findings.
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Introduction:

The COVID-19 was declared as pandemic disease
by World Health Organization (WHO) on 11th
March, 2020 which is a potentially severe acute
respiratory infection caused by a novel evolving
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)1. The first human cases of COVID-
19 were reported by officials in Wuhan City, China,
in December 20192 and since then eventually the
entire world is working to address this rapidly
evolving and emerging situation.

The virus was confirmed to have spread
to Bangladesh in March 2020. Since then, the
pandemic has spread day by day over the whole
nation and the number of affected people has been
increasing. Till November 2020, total of 26,65,131
people had been tested for COVID-19. Among them
4, 49, 760 were tested confirmed, 3,64,611
recovered and number of deaths was 6,4162.

COVID-19 has a seemingly variable clinical
presentation and progression, presenting with mild
infection to severe disease to fatal illness3. Recent
reports suggested that approximately 14 to 29% of
hospitalized patients with COVID-19 pneumonia
require intensive care, primarily for respiratory
support in the setting of hypoxic respiratory failure,
with acute respiratory distress syndrome (ARDS)
developing in 33% of hospitalized patients at a
median time from symptom onset of 8 days4.

Lack of experience in combating such a pandemic
and insufficient medical resources have led to a
difficult situation in controlling disease
transmission to a large extent in Bangladesh. Most
of the hospitals in the country are not fully ready
to cope with the expected surge in COVID-19
patients5. Currently, treatment for COVID-19 is
being provided in total 33 Government and non-
government hospitals nationwide which includes
a total of 4530 general beds, 368 ICU beds and 343
mechanical ventilators and other testing and
treatment facilities1.

A better characterization of COVID-19 infection in
critically ill patients is important for appropriate
management and allocation of resources in
intensive care setting and there is great scarcity
of these data in our country. Objective of this study
was to determine the clinical characteristics and

outcomes of the patients admitted in COVID
dedicated intensive care unit of Kurmitola General
Hospital, Dhaka hospital to enhance the insight
regarding epidemiology and management of
critically ill COVID-19 patient in a resource limited
setting.

Materials and Methods:

In this retrospective cross-sectional study, a total
of 294 RT-PCR confirmed critically ill COVID-19
patients aged >15 years were included who had
been admitted to the dedicated COVID intensive
care unit of Kurmitola General Hospital, Dhaka
from April 2020 to October 2020. Data were
collected in structured data collection sheets
through consecutive sampling from the ICU patient
registrars. The protocol was approved by the
Ethical and Scientific Committee of the Kurmitola
General Hospital (KGH). The demographic data
(age, sex, contact history, etc.), clinical data
(symptoms on admission, comorbidities etc.) and
treatment data (oxygen delivery methods,
medication and adjuvant therapies etc.) were
collected from all participants and mode of
treatments were compared between survivor and
non-survivor groups. The statistical analysis was
carried out using the Statistical Package for Social
Sciences version 22.0 for Windows (SPSS Inc.,
Chicago, Illinois, USA). Qualitative variables were
expressed as frequency and percentage.
Quantitative variables were expressed as mean ±
standard deviation. Chi-square test and Fisher’s
exact test were performed to measure the level of
significance in different treatment modalities. A
“p” value <0.05 was considered as significant.

Results:

A total of 294 RT-PCR confirmed COVID patients
were admitted to the ICU of Kurmitola General
Hospital between April, 2020 to October,2020.
Table-I showed the distribution of the admitted
patients according to age. The mean (±SD) age of
the patients was 57.4 (±13.1) years. Maximum
(28.6%) patients belonged to 51 to 60 years’ age
group, followed by 24.5% patients aged between
61 to 70 years, 18.7% patients aged more than 70
years, 17.3% patients belonged to 41-50 years’ age
group and remaining 10.8% patients aged between
15 to 40 years.
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Table I Distribution of the patients according to

age (n=294)

Age (years) Frequency Percent (%)
>15-20 1 0.3%
21-30 8 2.7%
31-40 23 7.8%
41-50 51 17.3%
51-60 84 28.6%
61-70 72 24.5%
>70 55 18.7%
Mean ± SD                              57.4 ± 13.1

Male patients were predominant (71.1%) than the
female patients (28.9%) in the present study
(Figure-1), male-female ratio was 2.5.

Other less frequent symptoms were vomiting,
haemorrhage, anosmia, sore throat, myalgia,
rhinitis, nasal congestion, abdominal pain, altered
sensorium etc.

Table II Distribution of the patients according to

presenting symptoms (n=294)

History of contact Frequency Percent (%)
Fever 278 94.5%
Cough 246 83.6%
Dyspnoea 238 80.9%
Diarrhoea 177 60.2%
Chest pain 126 42.8%
Vomiting 95 32.3%
Hemorrhage 55 18.7%
(e.g. Hemoptysis)
Anosmia 37 12.6%
Sore throat 35 11.9%
Myalgia 34 11.6%
Rhinitis 33 11.2%
Nasal congestion 32 10.9%
Abdominal pain 23 7.8%
Altered sensorium 7 2.4%

The frequency of different co-morbidities was high
among the ICU patients, documented as
hypertension (49.3%), diabetes mellitus (50.3%),
cardiac diseases (34.0%), renal diseases (17.7%),
bronchial asthma (33.3%), COPD (40.1%), CVD
(24.1%), obesity (24.1%), liver disease (9.5%) and
malignancy (8.2%) (Table-III).

Table III Distribution of the patients according to

co-morbidities (n=294)

Co-morbidities Frequency Percent (%)

Hypertension 145 49.3%
Diabetes mellitus 148 50.3%
Cardiac disease 100 34.0%
Renal disease 52 17.7%
Bronchial asthma 98 33.3%
COPD 118 40.1%
Stroke 71 24.1%
Obesity 71 24.1%
Liver disease 28 9.5%
Pregnancy 0 0.0%
Malignancy 24 8.2%

Figure 1 Distribution of the patients according to

sex (n=294)

71.1%

28.9%

Male

Female

Among the study sample, 74.5% patients had
positive contact history, 21.8% were not aware of
contact and only 3.7% had no history of contact
with persons having definite symptoms of
Coronavirus infection (Figure-2).

Figure 2 Distribution of the patients according to

history of contact (n=294)

74.5%

21.8%

3.7%

Positive contact

Not certain

No H/O contact

The presenting problems patients got admitted
with are enlisted in Table-II. Fever (94.5%), cough
(83.6%), dyspnoea (80.9%), diarrhoea (60.2%) and
chest pain (42.8%) were predominant symptoms.
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The length of ICU stay of the participants are
summarized in Table-IV. Most of the patients
(63.3%) needed ICU support for 1 to 7 days, followed
by 32.3% patients needed to stay at ICU for 8 to 15
days and rest (4.1%) patients stayed at ICU for
more than 15 days. The mean (±SD) length of ICU
stay of the patients was 7.0 (±4.1) days. Among
them, mechanical ventilation was required for
11.6% patients and 88.4% did not require it
(Table-V).

Table IV Distribution of the patients according to

ICU stay (n=294)

ICU stay (days) Frequency Percent(%)

1-7 187 63.6%
8-15 95 32.3%
>15 12 4.1%

Mean ± SD                            7.0 ± 4.1

Table-V Distribution of the patients according to

use of mechanical ventilation (n=294)

Mechanical ventilation Frequency Percent(%)

Used 34 11.6%

Not used 260 88.4%

Total 294 100.0%

Despite every possible effort, number of deceased
patients were higher (187, 63.6%) than the number
of patients who recovered (107, 36.4%) among the
critically ill COVID patients in our ICU (Table-VI).

Table VI Distribution of the patients according to

disease outcome (n=294)

Outcome information Frequency Percent(%)
Recovered 107 36.4%
Referred 0 0.0%
Death 187 63.6%
Total 294 100.0%

Table-VII showed the comparison of treatment
modalities between the ICU survivor and non-
survivor group of COVID-19 patients. Prone
positioning was applied to 276 patients and was almost
equally maintained in both survivor (92.5%) and non-
survivor (94.7%) groups. A total of 288 patients
required oxygen therapy via non re-breathing (NRB)
mask; all patients of the survivor group (100.0%) used
it and 96.8% patients of non-survivor group used it.
High flow nasal cannula (HFNC) was provided to
172 patients, which was more used in survivor group
(62.6%) than the non-survivor group (56.1%). Non-
invasive ventilation was required by 81 patients,
21.5% patients of survivor group and 31.0% patients
of non-survivor group were provided this. Thirty-
five deceased patients (18.7%) required mechanical
ventilation, where none of survivor patients required
it, which was a significant observation (p <0.001). All
admitted patients received systemic steroid and
empiric antibiotic therapy. Among 66 recipients, use
of convalescent plasma therapy was observed
significantly higher in survivor group (29.0%) than
the non-survivor group (18.7%) (p=0.043). There was
no significant difference regarding anti-viral,
monoclonal antibody and anticoagulant therapy
observed between both groups.

Table VII Comparison of treatment modalities between the ICU survivor and non-survivor group of

COVID-19 patients

Mode of treatment Number of Survivor Non-survivor p value
patients receiving n=107(%) n=187(%)

the treatment
Prone positioning 276 99 (92.5%) 177 (94.7%) 0.464a

Oxygen delivery method    
• NRB 288 107 (100.0%) 181 (96.8%) 0.090b

• HFNC 172 67 (62.6%) 105 (56.1%) 0.279a

• Non-invasive ventilation 81 23 (21.5%) 58 (31.0%) 0.103a

• Mechanical ventilation 35 0 (0.0%) 35 (18.7%) <0.001b

Medications and adjuvant therapy    
• Inj. Dexamethasone 294 107 (100.0%) 187 (100.0%) -
• Inj. Remdesivir 132 53 (49.5%) 79 (42.2%) 0.227a

• Convalescent plasma therapy 66 31 (29.0%) 35 (18.7%) 0.043a

• Tocilizumab 67 25 (23.4%) 42 (22.5%) 0.859a

• Empiric antibiotic 294 107 (100.0%) 187 (100.0%) -
• Anti-coagulant therapy 292 107 (100.0%) 185 (98.9%) 0.535b

aChi-square test was done to measure the level of significance. bFisher’s Exact test was done to measure the level
of significance. Figure within parenthesis indicates in percentage.
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Discussion:

The 500 bed Kurmitola General Hospital is one of
the leading COVID dedicated hospitals of
Bangladesh. Since March 2020, this hospital has
been providing treatment services with 275 general
beds, 10 ICU beds and 10 mechanical ventilators
along with testing and follow-up facilities1. In the
present study, the clinical profile and short-term
treatment outcomes of the COVID-19 patients
admitted at Intensive care unit of Kurmitola
General Hospital, Dhaka have been evaluated to
elicit the importance of understanding the
variation of regional presentations of Coronavirus
infection.

The risk of severe illness with COVID-19 is believed
to be increased with age, with older adults at
highest risk6. Maximum (28.6%) patients belonged
to 51 to 60 years’ age group in this study. Mean
(±SD) age of the patients was 57.4 (±13.1) years.
This result is consistent with a large cohort in Italy
(mean age 63 years)7, but inconsistent with the
earlier studies in Bangladesh8,9,10 and India11.
Further studies are required to explore the
multidimensional presentations of this emerging
disease. Reports also showed that men were more
at risk for worse outcomes due to COVID-19
independent of age13. Male patients were
predominant in this study (71.1%) than the female
patients (28.9%). Similar results were found in
earlier Bangladeshi studies8,9 and in other studies
worldwide7,11,12.

The present study revealed that 74.5% patients
had positive contact history, which is remarkable,
though statistically not significant. Earlier in this
year, 73% patients had positive contact history
among 201 COVID-19 patients in a study done in
Dhaka Combined Military ospital8 and 60% patients
had positive contact history in another study at
Dhaka Medical College Hospital9. In the context
of massively populated and lower-middle-income
countries like Bangladesh, enforcement of social
distancing is tough5. But as yet there are no
vaccines or antiviral drugs approved for the disease,
and hence, non-therapeutic interventions to
control the spread of the virus are the most
effective measures to control the disease14.

The SARS-CoV-2 infection may rapidly progress
to acute respiratory distress syndrome (ARDS),
multi-organ dysfunction syndrome (MODS) and

death11. Presenting symptoms like fever (94.5%),
cough (83.6%), dyspnoea (80.9%), diarrhoea (60.2%)
and chest pain (42.8%) were more frequent among
our ICU patients. The likelihood of progressing to
poorer outcomes was observed high among COVID-
19 patients who had associated co-morbidities in
previous studies15,16. The frequency of different
co-morbidities were observed high among the ICU
patients; hypertension (49.3%), diabetes mellitus
(50.3%), cardiac diseases (34.0%), renal diseases
(17.7%), bronchial asthma (33.3%), COPD (40.1%),
CVD (24.1%) and obesity (24.1%). This finding
suggested that public health preventive measures
might have a role in reducing the risk of
transmission to this vulnerable population.

The rapid spread of the virus and the high
proportion of patients requiring respiratory
support have placed unprecedented demand on
intensive care unit services worldwide17. In this
study, the mean (±SD) length of ICU stay of the
patients was 7.0 (±4.1) days, which was somehow
lesser than a study conducted among ICU patients
in China (11.8 days)18. 63.6% of the ICU patients
died and 36.4% patients recovered in the specified
time period. Mortality rate among the patients
requiring ICU supports for COVID-19 varied among
different studies worldwide. Mortality rate was
37.7% among a large cohort in Wuhan, China18. A
recent report from New York, USA showed that,
21% patient died among 5700 patients who required
ICU support and 24.5% of them required
mechanical ventilation19. The poor outcomes seen
in various studies may be related to the disease
process itself, or due to rationing of resources in
overwhelmed ICUs.

Due to pandemic pressures on ICU services, there
has been widespread use of advanced respiratory
supports (high flow nasal cannula, non invasive
ventilation, mechanical ventilation) and this may
have meant that patients actually admitted to ICU
are disproportionately sicker18. In response to
rapidly progressive hypoxemia, oxygen therapy
was provided for all patients in our ICU. A total of
288 patients required oxygen via non re-breathing
(NRB) mask; all patients of the survivor group
(100.0%) and 96.8% patients of non-survivor group
used it. High flow nasal cannula (HFNC) was
provided to 172 patients, which was used more by
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the survivor group (62.6%) than the non-survivor
group (56.1%). Non-invasive ventilation was
required by 81 patients, 21.5% patients of survivor
group and 31.0% patients of non-survivor group
were provided this; 11.6% of ICU admitted patients
required mechanical ventilation and 88.4% did not
require it. Studies have reported close to 100%
mortality amongst patients requiring mechanical
ventilation for ARDS due to Coronavirus
infection20. The requirement of mechanical
ventilation was significantly higher among the non-
survivor group (18.7%) in this study, where none
of the patients from survivor group required it (p
<o.oo1). Hypoxic organ damages, including the
brain, heart, lung, and kidney due to ARDS; which
is characterized by a rapid progression and a severe
state of illness, may be a major contributory factor
to increased mortality associated with mechanical
ventilation17. Our findings should alert physicians
to pay attention not only to the symptoms of
respiratory failure but also to the other organ
injuries as well.

Use of convalescent plasma therapy was observed
significantly higher in survivor group (29.0%) than
the non-survivor group (18.7%) (p=0.043) among
total 66 plasma recipients. Recent studies in
Bangladesh21 and other countries22,23 revealed
convalescent plasma therapy as an evolving
defensive treatment option for near-fatal cases of
COVID-19. The results of analyses among >70,000
COVID-19 patients by FDA, USA and Mayo clinic
also suggested that, convalescent plasma with high
antibody titers may be beneficial when
administered within 72 hours of COVID-19
diagnosis24. Although many limitations exist
regarding plasma therapy, nevertheless,
considering the absence of specific treatments, it
remains a viable option for treating COVID-
1925,26,27.

Our study had several limitations. This was a
retrospective exploratory study with relatively
small sample size. We were unable to collect data
on detailed physical examination and standardized
laboratory investigations for all cases. Thus,
disease severity of the ICU patients could not be
assessed. The associations of co-morbidities with
mortalities in critically ill COVID-19 patients of
this study are also needed to be evaluated in
further multicenter prospective studies with larger
cohort and extended follow-up.

To the best of our knowledge, this is the largest
retrospective cross sectional study among COVID-
19 patients undergoing treatment in a dedicated
COVID-19 intensive care unit of Bangladesh. There
are still so many fields remained unexplored which
needs attention in national and institutional level.
Researchers must address unanswered questions,
including the role of repurposed and experimental
therapies which have potentials to offer the best
chance of survival for the critically ill COVID-19
patients.

Conclusion:

This retrospective study represented the clinical
characteristics and treatment outcomes of the
critically ill COVID-19 patients in a dedicated
COVID ICU in Bangladesh. High frequency of
positive contact history and associated co-
morbidities enlightened the importance of public
health preventive measures in reducing the risk
of transmission and disease severity to this
population. Death rate was significantly high
among the patients who required mechanical
ventilation. Patients of survivor group were
significantly benefited from convalescent plasma
therapy. Further prospective studies should be
conducted to verify the study findings.
Collaboration at the local, regional, national, and
international level with a focus on high-quality
research, evidence-based practice, sharing of data
and resources, and ethical integrity in the face of
unprecedented challenges will be key to the success
of these efforts.
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