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Abstract: Background and objectives: Mortality of critically ill COVID-19 patients in ICU are high around the globe.
There are variable reports on the outcome of invasive and non-invasive ventilation, change of oxygen saturation, and
clinical characteristics in different countries and hospital set-ups. This study aimed to observe the demographic and clinical
characteristics of critical COVID-19 cases, the trend of SpO, in 10-days, and the mortality outcome of oxygen therapy in a
tertiary level hospital in Bangladesh. Methods: In this retrospective study, data obtained from 99 patients admitted in ICU
with COVID-19 was confirmed by RT-PCR of the nasopharyngeal swab. The 720-bed Holy Family Red Crescent Medical
College Hospital (HFRCMCH), Dhaka, Bangladesh with a 9-bed ICU facility designated as "COVID-dedicated" from
May17 to September 9, 2020. Ninety-nine patients were selected for the study, divided into two groups. 39 of them were
non-survivors, whereas 60 included in the survivors group. Demographic data, correlation with age groups, clinical
symptoms, instrumental oxygen therapy, and mortality were collected from hospital records. Appropriate statistical analysis
was done using SPSS version 26.0. Results: Out of 99 patients admitted in ICU with COVID-19, 72 were male and 27 were
female. The mean age of the patients was 61.08 years. Most of the ICU patients were in the 60-69 years of age group and
the highest mortality rates (35.89%) were observed in this age range. The presenting symptoms of the patients were
shortness of breath (85.85%) was the most common symptom followed by fever (66.66%), cough (32.32%), lethargy
(12.12%), and others (7.77%). The mean SpO, of their 10-days ICU stay was also variable between the two groups. A
gradual increase of mean SpO, was observed in the survivors' group. Whereas, the mean SpO, level of non-survivor had ups
and downs from 92% to 83% on day-10, along with the lowest level of mean SpO, (77%) was on the 7™ day. Conclusions:
With the constrain of the healthcare support system and limited ICU facilities in a low-middle income country like
Bangladesh, the mortality outcome and instrumental oxygen therapy to fight the ARDS caused by COVID-19 is far
challenging. The present study clearly showed the highest mortality in patients who required mechanical ventilation,
whereas, almost 75% of patients survived with high flow nasal cannula (HFNC). Therefore, the experience advocates the
necessity of HFNC at the earliest possible time to avoid invasive ventilation in COVID-19 patients admitted in ICU.
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1. Introduction

Severe acute respiratory syndrome (SARS) caused by a
novel corona virus (CoV-2) was reported in Wuhan, China, in
December 2019 that spread throughout the world [1].
COVID-19, the disease caused by the new corona virus, can
cause lung complications such as pneumonia and, in the most
severe cases, acute respiratory distress syndrome, or ARDS
[2]. The possible complications of COVID-19 range from
sepsis to long-lasting harm to the lungs, kidney, and other
organs. Though most of the patients recover from pneumonia
without lung damage, pneumonia associated with COVID-19
may be severe.

COVID-19 has become the unprecedented cause of death
worldwide at present with an estimated around 5% of cases are
critically ill, requiring intensive care unit (ICU) support [3].
The observed ICU mortality rate is highly variable in different
countries for the pandemic. Initial reports from China and Italy
have revealed overall mortality ranging from 26% to 62% and
from Seattle and New York ranging from 23% to 50% in ICU
[4]. Older age was a major predictor of mortality in studies
from the United States, Italy, and China. The common clinical
symptoms of patients in ICU were documented with fever, dry
cough, shortness of breath, fatigue, and less commonly
anosmia (loss of smell), dysgeusia (loss of taste), headache,
and diarrhea [5].

Pneumonia associated with COVID-19 was reported as
oxygen saturation (SpO,) >90.5% predicted survival with a
sensitivity of 84.6% in different studies in China and Europe
that revealed a strong association between hypoxemia and
mortality [6]. For some people, breathing problems can
become severe enough to require treatment at the hospital
with oxygen or even a ventilator. Pulmonary air sacs fill with
fluid, limiting the ability to receive oxygen and causing
shortness of breath, cough, and other symptoms. With the
progression of COVID-19 pneumonia, fluid leaking from the
tiny blood vessels in the lungs eventually leads to a form of
lung failure, known as acute respiratory distress syndrome
(ARDS). Patients with ARDS are often unable to breathe on
their own and may require ventilator support to circulate
oxygen in the body. People who survive ARDS and recover
from COVID-19 may have lasting pulmonary scarring [7].
As there is no definitive pharmacotherapy proven against
SARS-CoV2, remedesivir [8], favipiravir [9], tocilizumab,
steroids, and convalescent plasma is also used in different
countries to treat COVID-19. But the critical consideration of
oxygen therapy is inevitable in almost every patient treated in
ICU. As stated in the National Guideline on case
management of COVID-19 in Bangladesh, there is no precise
effective treatment for COVID-19, the main stay of
management is early diagnosis and supportive care of
symptoms and optimum support for organ function in severe
illness [10]. No drug 1is yet recommended as
chemoprophylaxis as there is no quality evidence of efficacy
and safety in COVID-19.

Scientific research, observation, and sharing of experience
are going on throughout the world to know more about this

virus to combat critically ill patients requiring ICU. Though
severe acute respiratory illness with fever and respiratory
symptoms comprise the main clinical presentations, we must
keep in mind the atypical presentations, so that no case
remains undiagnosed. However, in the last two months, both
the infection rate and death rate from COVID-19 have been
escalating in the South Asian region, particularly in India,
Pakistan, and Bangladesh. Moreover, not many studies have
reported the ICU outcomes of critically ill COVID-19
patients with pulmonary involvement and ventilator
interventions in  Bangladesh since the outbreak.
Understanding regional features are always important. There
are few published studies on COVID-19 survivors and non-
survivors requiring ICU support in hospitals dedicated to
COVID-19 treatment in this country. So, we conducted this
descriptive study on 99 critically ill COVID-19 cases
admitted in the dedicated ICU of a tertiary care hospital to
give a highlight on the demographic correlation, mortality
outcome, the shift of oxygen saturation, and outcome of
respiratory interventions in the Bangladeshi cohort.

2. Methods

The retro-prospective observational cohort study of 99
patients with COVID-19 was admitted to the ICU of Holy
Family Red Crescent Medical College Hospital
(HFRCMCH), Dhaka, Bangladesh from May 17 to
September 9, 2020. The HFRCMCH was a 720-bed leading
non-government hospital with a 9-bed ICU in the capital city
designated as "COVID-dedicated" by the Government of
Bangladesh for four months. Though the admission in to the
ICU was at the discretion of the attending critical care
physicians, the general criteria included all patients with
confirmed COVID-19 (by RT-PCR of the nasopharyngeal
swab) infection required increasing oxygen therapy. All
consecutive patients admitted to the ICU in between the time
frame were enrolled and 99 were conveniently selected as the
study population. The study was approved by the designated
hospital authority and the institutional ethics board
(IERB/29/Res/Jul/2020/27/hf). We categorized age into six
groups with 10 years' interval. Demographic data, correlation
with age groups, clinical characteristics, instrumental oxygen
therapy, percentage of oxygen saturation in 10-days’ time,
and mortality outcome were collected from hospital records.
Statistical analysis (Chi-square test) was done using SPSS
version 26.0 and all P values were two-tailed, with P<0.05
considered statistically significant with a 95% confidence
interval.

3. Results

Out of 99 patients admitted in ICU with COVID-19, 72
were male and 27 were female. The male: female ratio was
1:2.66 with an age range from 18 to 74 years. The mean age
of the patients was 61.08 (£12.76) years. Most of the ICU
patients were older males (24.24%) and most of them were
60-69 years of age group (34.34%). The mean age of the
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survivors and non-survivors was 58.24 (£12.00) and 65.02
(+11.85) years respectively. Thirty-nine patients died
(39.39%), and sixty patients (60.60%) were discharged alive
from ICU, and the highest mortality rates were among
patients 60 to 69 years old (35.89%). There was a statistically
highly significant difference (P<0.005) in mortality across
the age groups (Table 1 and Figure 1).

The presenting symptoms of the patients were variable.
Shortness of breath (85.85%) was the most common
symptom followed by fever (66.66%), cough (32.32%),
lethargy (12.12%), and others (7.77%). Around 92.30%

(36/39) of non-survivors had shortness of breath compared to
81.66% (49/60) survivors. Other symptoms include sore
throat, myalgia, diarrhea, loss of taste, and none of the
patients had a loss of smell in ICU (Table 2 and Figure 2).

The mean SpO, of the 10-days outcome was also variable
between survivors and non-survivors. Gradual and persistent
increase of mean SpO, was observed in survivors from day-1
(85%) to day-10 (97%). The mean SpO, level declined from
92% to 83% on day-10. The lowest level of mean SpO, (77%)
was on the 7" day among the non-survivors (Table 3 and
Figure 3).

Table 1. Demographic profile of critical COVID-19 patients in ICU (n=99).

Ao G Survivors Non-survivors (kg
male female total Percentage male female total Percentage

Lessthan30 1 - 1 1.66% - - - -
30-39years 3 1 4 6.66% 1 1 2 5.12%
40-49years 7 4 11 18.33% 1 - 1 2.56% p-value=0.000356
50-59years 12 3 15 25.00% 6 2 8 20.52% Highly significant at
60—69years 13 7 20 33.33% 11 3 14 35.89% p<0.005
70andabove 6 3 9 15.00% 11 3 14 35.89%
Total 42 18 60 60.60% 30 9 39 39.39%
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Figure 1. Distribution of survivor and non-survivor patients in ICU according to age groups.
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Figure 2. Symptoms of COVID patients in ICU among survivors and non-survivors.
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Table 2. Frequency of patients in ICU according to common clinical symptoms.

Total patients in ICU (n=99) Survivors (n=60) Non-survivors (n=39) Statisticaloutcome
number percentage number Percentage
Fever 37 61.66% 26 66.66%
Cough 21 35.00% 11 28.20% Chi-square
Symptoms SOB 49 81.66% 36 92.30% 1.405
Lethargy 08 13.33% 04 10.25% p-value=0.843
Others 07 11.66% 07 17.94%
Table 3. Change of mean SpO, among the COVID-19 patients in 10-days outcome in ICU.
Survivors (n=60) Non-survivors (n=39) Statistical outcome
Dayl 84.7949.79 82.68+11.73
Day2 89.18+6.87 83.70+13.56
Day3 89.94+7.03 83.04+12.34
Day4 90.90+6.88 79.80+17.84 .
Day5 88.95+12.19 82.86+14.83 Thet-valueis3. 7737.
The p-value is<.00001
Day6 89.74+8.82 84.0910.76 Result is highly significant at p <0.01
Day7 93.1046.29 77.75+29.98 ey sig L
Day8 93.47+5.33 86.75+5.5
Day9 95.93+2.67 86.33+2.89
Day10 97.53+1.48 82.67+4.16
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Figure 3. Mean SpO: of 10-days outcome among survivors and non-survivors in ICU.
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Figure 4. Outcome of instrumental oxygen therapy among survivors and non-survivors in ICU.

All of the 99 patients in ICU required instrumental oxygen  patients (68/99) patients were treated with HFNC and the
therapy by high-flow nasal cannula (HFNC), non-invasive = mortality rate was 32.35%. Whereas, a higher mortality rate
ventilator (NIV), and mechanical ventilators. Most of the  was observed among patients with NIV (42.30%). Only 6.06%
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of patients in ICU required mechanical ventilation and none
of them could survive (Figure 4).

4. Discussion

The present study revealed the demographic data,
correlation with age groups, clinical characteristics, requiring
instrumental oxygen support, and mortality outcome of the
COVID-19 patients during ICU stay. The mean percentage of
oxygen saturation in the first ten days in critical COVID-19
patients was also recorded to observe the trend of severity.

The overall mortality rate in ICU was 39.39% in the
present study, which was almost similar to the findings of
King et al (40%) [11]. The mortality rate of COVID-19
patients in ICU was almost similar in China, Italy, and
Denmark with 37.7%, 25.6%, and 41.2% respectively in
different studies [12]. In a previous study on 58 patients in
ICU, Nasir et al reported a 44.8% mortality rate’ and Hossain
et al reported a high mortality rate of 76.2% in two different
COVID-dedicated hospitals in Dhaka, Bangladesh [13]. In

the UK, a study on 690 ICU admitted patients reported a 50.1%

of mortality rate in ICU [14]. The heterogeneous variations in
ICU mortality rate of COVID-19 patients raised continuous
modification of management protocol in different countries.

The male dominancy (72.72%) was observed among the
ICU patients in this study and throughout the world. A study
conducted in Mexico showed 66.3% of patients admitted in
ICU were male [15]. In another study published about ICU
admitted patients in Bangladesh observed 77.5% of patients
were male [5] and death among males was more common
than females [14]. In another observation, the severe group
contains more than double (29) male patients than female (12)
in ICU [16]. We observed a greater percentage of males in
survivors (42.42%) and non-survivors (30.3%) than the
females (18.18%, 09.09%) in ICU.

Patients of advanced age account for the majority of death
in the present study. A similar observation was reported in
another study done on 164patients in the USA admitted in
ICU, the highest 33% cases were seen in the 51-60 age group
(survivors) and 38.6% cases in the above 70-year group (non-
survivors) [11]. In a Mexican study, 39.6% of patients who
were above 65 years of age were non-survivors, whereas
survivors (37.6%) were in the 35-54 age group [15]. Nasir et
al reported in a study on 58 patients admitted in ICU, most of
the critically ill patients were in the age range of 40-69 years
[5]. But in another study in Bangladesh revealed that 28.6%
of patients admitted in ICU were in the age range of 60-69
and more than 70 years [13]. Age and other general profiles
of the patients may have influenced the prognosis of the
patients. Data supports this concept that several thousand
COVID-19 patients died in Europe and the USA, compared
to Asian and African countries [17]. In a study in Bangladesh,
the researcher found that patients who were dying due to
COVID-19 had a significantly higher mean age than the alive
group [16]. In the present study, the notable observation was
that the highest percentage of patients were in the 60-69
years of age range among both survivors and the non-

survivor (35.89%, 33.33%).

The common symptoms of COVID-19 patients in ICU
were almost similar in many studies. But the predominant
symptoms vary in different populations. In the present study,
the highest percentage of patients had shortness of breath
among survivors (92.3%) and non-survivor (81.66%) in
COVID-19 patients admitted in ICU followed by fever,
cough, lethargy, and others (anosmia, myalgia, loss of taste,
diarrhea, and sore throat). Other studies in Bangladesh also
revealed similar findings with shortness of breath accounted
for 92.1% [13]. In another study by Rawshan et al also
reported shortness of breath as the commonest (86.42%)
symptom among 81 critical COVID-19 patients in ICU [19].
But a few studies have reported a lower number of patients
with shortness of breath in ICU as 24% and 46% respectively
[16-18]. The management of 'shortness of breath' as
respiratory distress or ARDS is the main strategy in the
treatment of COVID-19 patients in ICU.

No study has yet reported about the pattern and extent of
change of mean SpO, of patients in ICU from any hospitals
in Bangladesh. In this study, we observed a change in their
partial pressure of oxygen during the first 10-days of ICU
stay. The trending line of the non-survivor group decline on
the 4th, 7th, and 10th day among the non-survivors, whereas
partial pressure of oxygen gradually increasing in the
survivor group. There is a lack of clarity about the prognosis
and intervention of COVID-19 patients with acute respiratory
failure requiring invasive mechanical ventilation. The
mortality rate ranges from 16%-97% in different clinical
studies globally [11]. Studies in the USA reported 12.2% and
57.3% of patients in ICU required invasive mechanical
ventilation [11, 19]. In Japan, a study on 1553 hospitalized
COVID patients in 18 Japanese hospitals, 125 patients of
which received invasive mechanical ventilation with a 24%
mortality rate [20].

5. Conclusion

The present study clearly showed the highest mortality
(100%) in patients who required mechanical ventilation,
whereas almost 75% of patients survived with high flow
nasal cannula (HFNC) in COVID-19. Therefore, the COVID-
19 patients with ARDS should be recommended for HFNC at
the earliest available time to avoid further deterioration and
invasive ventilation in ICU. Early onset of non-invasive
oxygen therapy might amend the outcome of invasive
ventilation in ICU with limited facilities in low-middle
income country like Bangladesh.
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