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ABSTRACT

Background: Emergence of current pandemic caused by novel SARS—COV-2 has already caused over 963000 deaths.
Case fatality rate (CFR) estimation helps understanding the disease severity and the lethality trend, high risk
population and subsequently, optimization of quality healthcare facilities. Our observational study aimed to find out
existing trends in treating the most vulnerable group with scarce medical resource allocation and to implement
necessary support services to comply with the ensuing need for best possible outcomes in our ICU.

Methodology: In this observational study, all COVID-19 diagnosed patients admitted in our ICU from July 4, 2020 to
September 22, 2020, were enrolled. Data were obtained from the core ICU register of Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka, Bangladesh. Information accumulated on predesigned data sheets comprised
of particulars of patients, co-morbidities, duration of ICU stay, mode of oxygenation, organ support and quick SOFA
scores. Total deaths in ICU (in hospital or referred from outside of BSMMU) were recorded.

Results: The results revealed that all patients were either very severe or critically sick with COVID-19 pneumonia at
the time of ICU admission. Out of 174 patients, 46 (26.44%) were put on invasive ventilation and the rest received
noninvasive ventilation in the form of NRM, high flow nasal cannula (HFNC), continuous positive airway pressure
(CPAP or BiPAP), CTEX CPAP and non—invasive ventilation (NIV) as appropriate. Male and female ratio was 74:26.
Age of patients ranged between 19-95y. The median age of patients was 65 y (IQR: 57-70).Quick SOFA scores were
more than 2 in 65.37% of patients. Regarding co—existing organ dysfunction 13.8% had 3 or more co—morbidities;
while 74.1% had 2 and 9.8% had a single systemic illness along with COVID—-19. Most common diseases encountered
among 135 deceased were hypertension (64%), IHD (49%), diabetes mellitus (45%), bronchial asthma or COPD (32%),
renal failure (either ARF or CRF) (20%). Overall CFR due to COVID-19 pneumonia associated with co—morbidities was
77.6%. Relatively higher CFR (82.6%) was evident harboring multi-organ dysfunction especially among COVID-19
patients aged 50y or more. Gender linked CFR were 81.4% and 66.7% in males and females respectively.

Conclusion: High CFR demonstrates significant correlation with increasing age and co—morbidities and survival
functions. Late presentation to the hospital and invasive mechanical ventilation also contributed to high CFR.
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1. Introduction

The case fatality rate (CFR) of a particular disease
reflects the severity as well as the burden of it and
highlights the capacity of existing healthcare facilities,
thereby helping in policy decision making. It is
calculated by measuring the number of reported deaths
per total number of reported cases, but in true sense a
time component is prerequisite which is absent here.
COVID-19 pandemic outbreak has triggered
reshuffling the public health delivery systems in about
212 countries and territories. Though first identified in
Wuhan, China, the disease wave was first sensed on
March 8, 2020 in Bangladesh. Since its journey,
SARS-COV-2 has infected 3,14,82,606 persons and
caused 9,62,298 deaths as of 04.01GMT on September
22, 2020.(1).Slow initial progression of COVID-19 in
Bangladesh caused relatively low CFR but the
possibility of wvery low number of testing and
obscuring co—existing illnesses need to be considered.

In South—East Asia, including Bangladesh, the figures
have been worsening as evident by securing 17th
position in WORLDOMETER list. Bangladesh is one
of the most densely populated (1265/ Km2) country,
consisting of 4.7% of total population aged 65 y or
more (2) with an average life expectancy in
Bangladesh of 72.72 y (2020).(3).

CFR are subject to selection bias as more cases are
tested and being treated once becoming severe
symptomatically. Overall prevalence for metabolic
syndrome comprising of high blood sugar, low HDL,
abdominal fat, high triglycerides, high blood pressure
is more in Bangladesh compared to globally estimated
prevalence (30% versus 20-25%)(4).Evidence
suggests that approximately 20% of SARS-COV-2
infected patients were hospitalized in China, out of
which 25% needed to be treated in an Intensive Care
Unit initially(5).In hospital mortality of COVID-19

patients was 77.6% in BSMMU ICU which closely
resembles to those observed in many developed
countries.(7-9)

Though there is a lack of adequate epidemiological
information about South-East Asian countries, we
tried to identify patient risk factors ensuring uniform
reporting system in our ICU. Considering our
experience and data trends, gradual rise of ICU
admission and potential impact of misclassification of
deaths, we aimed to extract CFR in this arena as an
important tool to analyze, interpret and subsequently
to implement rational healthcare policies.

2. Methodology

This observational study was conducted in COVID-
19 ICU of our hospital, comprising of every patient
confirmed to have SARS—-COV-2 infection during the
period from July 04, 2020 to September 22, 2020. This
medical university being the first in the country has
dedicated 250 isolation beds and 21 ICU beds to treat
COVID-19 patients respectively. Patients were tested
RT-PCR positive by approved laboratories. Data
extracted from patient records from COVID-19 ICU
were analyzed; including particulars of the patients,
co—morbidities, length of ICU stay, vital parameters,
gSOFA score, diagnosis, treatments and clinical
outcomes.

Ventilation strategies comprised of non-rebreathing
mask (NRM), high flow nasal cannula (HFNC),
continuous positive airway pressure in the form of
CPAP or BIiPAP, CTEX-CPAP, non-invasive
ventilation (NIV) or invasive ventilation as deemed
appropriate.

Statistical analysis: Continuous variables were
expressed as either means with standard deviations
(SDs) or medians with interquartile range
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Table 1: Demographic characteristics

Variables
Gender Male
Female
Age category <39y
40t0 69y
>70y
Co-— Covid 19 pneumonia only
morbidities Single co—morbidity
2-3 co—morbidities
> 3 co—morbidities
Median age 65.0 (IQR: 57-70) y

Frequency 95% ClI

n (%) L U
129(74.1) 67.2 80.5
45 (25.9) 19.5 32.8
9(5.2) 23 8.6
111 (63.8) 56.3 70.7
54 (31.0) 24.1 37.9
4(2.3) .6 4.6
17 (9.8) 5.7 14.4
129 (74.1) 67.8 80.5
24 (13.8) 8.6 19.0

(IQRs).Frequencies and percentages were used to
describe categorical variable as well. Univariable
hazard ratios (HR) and 95% confidence intervals (CI)
were reported. A p <0.05 was considered statistically
significant. All analyses were done using SPSS V.24
(SPSS Inc., Chicago, Illinois, USA).

3. Results

This observational study enrolled 174 patients of both
sexes diagnosed as very severe or critical COVID-19
at their entry to ICU. There were 174 confirmed
COVID-19 patients and 135 related deaths during
above mentioned period. Baseline demographic
characteristics are shown in Table 1.

CFR was 77.6%. Distribution by age, highest CFR

Table 2:Gender, age, co-existing illness and
outcomes of the patients

Variable CFR
Overall 77.6%
Gender Specific CFR

Male 81.4%
Female 66.7%
Age specific CFR

<39 yrs 11.1%
40 to 69 yrs 79.3%
>70 yrs 85.2%
250 yrs 82.6%

85.2% was evident in patients aged > 70 y followed by
79.3% in aged 40 to 69 y and 11.1% in aged <39 y
respectively (Table 2).

The median age of all patients was 65 y (IQR: 57-70).
Precise data ranked CFR quite high (82.6%) in patients
aged > 50 y (Table 2). Higher CFR was obtained with
more co—morbidities; 80.6% cases had 2 to 3 co-
morbidities and 91.7% cases had more than 3diseases
along with COVID-19 pneumonia and this
demonstrated significant difference statistically (p <
0.001, Fisher’s exact test) (Figure 1).

Most common co—-morbids were as follows;
hypertension (64%), ischaemic heart disease (49%),
diabetes mellitus (45%), bronchial asthma and/COPD
(32%) and renal failure (20%) respectively. Albeit,
men had a higher (74%) rate of ICU admission than
women (26%), the actual numbers of co—morbidities
and outcomes were considered similar between the
groups. 26.44% of patients were put on invasive
ventilation and the rest 73.56% on non—invasive
ventilation with high flow of oxygen.

Table 3 reflects a significant association between the
groups in age category and the ultimate fate of the
patients (p<0.001). Younger patients aged < 39 y were
more likely to survive (88.9% discharged) than rest of
the two groups. More patients succumbed in the age
categories of 40 to 69 y and > 70 y respectively. We
found no significant gender difference related to co-
morbidities (p=0.595) but the number of comorbid
condition increased with the age which was
statistically significant (p<0.001) (Figure 2).
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it was first identified in
Bangladesh. South Asian culture
of combined family system, with
the elderly and the young living in
the same household, probably
contributed in its acute flare up.

This is the first audit of in hospital
mortality of COVID-19 infected
patients in an ICU of Bangladesh,
conducted during the first wave of
the pandemic in the country. The
CFR acquired here allude to our
ICU cases and deaths related to
COVID-19 pneumonia only, not
the absolute national
representation. Though overall
CFR in Bangladesh was 1.27%,
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Figure 1: CFRin relation to Covid-19 plus the co-morbidities

this study shows it to be 77.6% in
our ICU, which correlates with the

A significant distinction (log rank test p=0.001) in the
survival between the age groups less than 50 y and >
50 y were 15 days and 4 days respectively was evident
(Figure3). No gender linked significant difference was
accomplished pertaining to survival time that for men
and women were 6 days and 4 days (log rank test p=
0.771). The median survival time of patients for the
groups with single disease, 2 to 3 diseases and more
than 3 diseases (p=0.04) are shown in Figure 4.

4. Discussion

COVID-19 pandemic has been associated with high
morbidity and mortality since its first outbreak in
China in December2019. It was on March 8, 2020, that

study done by Christian Karagiannidis et al. (5).

COVID-19 cumulative deaths in South-East Asia
were 11% in comparison to 55% in USA and 24% in
Europe as of 20 September 2020.(10). High CFR in
our study requires cautious interpretation, as massive
screening has not been conducted in our population
and the denominator in our study was much smaller
i.e. only the admitted RT—PCR positive critical cases
included.

Severity of the pandemic has been extensively
indicated to be affected by age, sex and concomitant
diseases echoing the views of Wu Z et al. and Guan
W-J et al. (11, 12). At any time point in our study,
patients aged less than 50 y had 58.80% lower risk of

Table 3: Association among different age categories, co-morbidities and fate of the patients

: Discharged Expired
Variables — value
[n (%)] [n (%)] i
<39y 8 (88.9%) 1(11.1%)
Age category 40to 69 y 23 (20.7%) 88 (79.3%) <0.001
>70y 8 (14.8%) 46 (85.2%)
Covid 19 pneumonia only 3 (75.0%) 1(25.0%)
Covid 19 patient with single 9 (562.9%) 8 (47.1%)
co—morbidity <0.001**
Comorbidities | Covid 19 patient with 2—3 25 (19.4%) 104 (80.6%) '
co—morbidities
Covid 19 patient with more 2 (8.3%) 22 (91.7%)
than three co—morbidities

**Fisher's Exact Test; p value is significant
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death than those aged 50
y or more (HR= 0.412,
95% CI 0.227-0.474)
which became
statistically  significant
(p=0.004). Very high
mortality of 85.2% was
seen in patients aged 70
y or more that correlates
with a study from UK
(5). In Italy 83% were
reported in patients aged
70 y or more, having a
similar trend in USA and
South Korea as well.
20.3% of patients aged >
70 y in England, Wales
and Northern Ireland
were treated in ICUs in
comparison to 31.2% in
our study.(6). Although
men had a higher rate of
ICU admission than
women (74% vs. 26%),
the actual numbers of

co—morbidities and
outcomes were
considered similar

between the groups.
Relatively higher CFR
was evident in men than
women in Bangladesh
which contradicts with
that of India that
warrants further studies
regarding disparity in
sex—linked mortality in
this region.

Current study revealed
younger patients aged <
39 y were more likely to
survive (88.9%
discharged). A higher
percentage of patients
succumbed in the age
categories of 40 to 69 y
and > 70 y respectively.
Though we found no
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significant gender difference related to co-morbidities
(p=0.595) but the number of diseases acquired with the
growing age became statistically significant
(p<0.001). No patient aged less than 39 y had more
than 3 co-morbidities whereas every patient aged
above 70 y had several systemic diseases along with
COVID-19. Most common illnesses were as follows;
hypertension (64%), ischaemic heart disease (49%),
diabetes mellitus (45%), bronchial asthma and COPD
(32%) and renal failure (20%) respectively.

All enrolled patients had very severe or critically ill
COVID-19 pneumonia with a quick SOFA score of
>2 (65.37% of admitted patients) at their time of ICU
admission. A quarter (26.44%) of the patients were
ventilated mechanically and the rest (73.56%) were
supported by non-invasive ventilation (NIV) in the
form of NRM, HFNC, CPAP (CTEX- CPAP also)
BiPAP and NIV with different modes deemed
appropriate. Delayed arrival with near decompensated
state and refusal to invasive mechanical ventilation
were two big barriers in our ICU cases.

The median survival time for patients aged less than
50 y and > 50 y were 15 days (95% ClI; 8.495-21.505)
and 4 days (95% CI; 2.552-5.448) respectively which
revealed significant difference (log rank test p=
0.001). Median survival time for men and women
were 6 days and 4 days which yielded insignificant
difference (log rank test p= 0.771). The median
survival time of patients decreased from those with a
single disease, to 2-3 diseases and more than 3
diseases.

5. Limitations

This study was conducted during the first wave of the
pandemic. It can be termed as a cross-sectional study
as it included patients from a limited time period. In
spite of full ICU support, deaths continued as we
included all patients including elderly frail patients
with multiple diseases, patients on life sustaining
therapies and patients with terminal illnesses like
malignancies and vital organ failure. It means the
mortality was not related to COVID-19 only, but the
co-morbid also played their part. Anyhow, the study
highlights the importance of frequent calculation and
comparisons of CFR in the same unit or with other
units too.

case fatality rate, survival functions and corona

6. Conclusion

High CFR demonstrates significant correlation with
increasing age and co—morbidities and the survival
functions. Among the deceased too late presentation
and refusal to early invasive mechanical ventilation
were the main factors. Though measuring CFR during
its outbreak is not very congenial due to screening,
testing and reporting inadequacy but still the dynamics
of fatality rates across affected countries and territories
would ameliorate the information base and provide
necessary intelligence in the current prevalence of
pandemic.

7. Acknowledgements

We are grateful to Mr. Paritish Chakma for helping
with statistical analysis of the data and Mrs. Rowena
B. Co, Assistant Professor, Department of Graduate
Nursing attached to Intensive Care Medicine,
BSMMU.

8. Conflict of Interest

There are no potential conflicts of interest. No external
or internal funding was involved in this trial.

9. Author’s contribution

AKMA, MSI-Concept, protocol preparation, data
analysis, manuscript writing and editing

DKB, MP, MMK-Data compiling, data interpretation
and manuscript writing

10. References

1. Worldometer Covid-19 Dashboard. Available from:
https://www.worldometers.info/coronavirus/

2. Siam MB, Hasan MM, Raheem E, Rahaman Khan MH,
Siddigee MH, Hossain MS. Insights into the first wave of the
COVID-19 pandemic in Bangladesh: Lessons learned from a
high-risk country. medRxiv. 2020. DOI:
10.1101/2020.08.05.20168674

3. Bangladesh Life Expectancy 1950-2021. Available from:
https://www.macrotrends.net/countries/BGD/bangladeshllife-
expectancy

4. Chowdhury MZI, Anik AM, Farhana Z, Bristi PD, Al Mamun
BA, Uddin MJ, et al. Prevalence of metabolic syndrome in
Bangladesh: a systematic review and meta-analysis of the
studies. BMC Public Health. 2018;18(1):308. [PubMed] DOI:
10.1186/s12889-018-5209-z

5. Karagiannidis C, Mostert C, Hentschker C, Voshaar T,
Malzahn J, Schillinger G, et al. Case characteristics, resource

448 www.apicareonline.com


https://www.worldometers.info/coronavirus/
https://doi.org/10.1101/2020.08.05.20168674
https://www.macrotrends.net/countries/BGD/bangladesh/life-expectancy
https://www.macrotrends.net/countries/BGD/bangladesh/life-expectancy
https://pubmed.ncbi.nlm.nih.gov/29499672/
https://doi.org/10.1186/s12889-018-5209-z

Islam MS et al

use, and outcomes of 10021 patients with COVID-19
admitted to 920 German hospitals: an observational study.
Lancet Respir Med. 2020;8(9):853-62. [PubMed] DOI:
10.1016/S2213-2600(20)30316-7

ICNARC report on COVID-19 in critical care 22 May 2020.
Intensive care national audit and research center (ICNARC).
Available from:
https://www.icnarc.org/DataServices/Attachments/Download
1593555¢e-709¢-ea11-9126-00505601089b

Docherty AB, Harrison EM, Green CA, Hardwick HE, Pius R,
Norman L, et al. Features of 20 133 UK patients in hospital
with  covid-19 using the ISARIC WHO Clinical
Characterisation Protocol: prospective observational cohort
study. BMJ. 2020 May 22;369:m1985. [PubMed] DOI:
10.1136/bmj.m1985

Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L,
Castelli A, et al. Baseline characteristics and outcomes of
1591 patients infected with SARS-CoV-2 admitted to ICUs of
the Lombardy Region, Italy. JAMA. 2020;323(16):1574-81.
[PubMed] DOI: 10.1001/jama.2020.5394

case fatality rate, survival functions and corona

10.

1.

12.

Richardson S, Hirsch JS, Narasimhan M, Crawford JM,
McGinn T, Davidson KW, et al. Presenting characteristics,
comorbidities, and outcomes among 5700 patients
hospitalized with COVID-19 in the New York City area. JAMA.
2020;323(20):2052-9. [PubMed] DOI:
10.1001/jama.2020.6775

World Health Organisation. WHO Coronavirus (COVID-19)
Dashboard. Available from: https://covid19.who.int/

Wu Z, McGoogan JM. Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19)
outbreak in China: summary of a report of 72 314 cases from
the Chinese Center for Disease Control and Prevention.
JAMA. 2020;323(13):1239-42. [PubMed] DOI:
10.1001/jama.2020.2648

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al.
Clinical characteristics of coronavirus disease 2019 in China.
N Engl J Med. 2020;382(18):1708-20. [PubMed] DOI:
10.1056/NEJM0a2002032

449 www.apicareonline.com


https://pubmed.ncbi.nlm.nih.gov/32735842/
https://doi.org/10.1016/s2213-2600(20)30316-7
https://www.icnarc.org/DataServices/Attachments/Download/593555ce-709c-ea11-9126-00505601089b
https://www.icnarc.org/DataServices/Attachments/Download/593555ce-709c-ea11-9126-00505601089b
https://pubmed.ncbi.nlm.nih.gov/32444460/
https://doi.org/10.1136/bmj.m1985
https://pubmed.ncbi.nlm.nih.gov/32250385/
https://doi.org/10.1001/jama.2020.5394
https://pubmed.ncbi.nlm.nih.gov/32320003/
https://doi.org/10.1001/jama.2020.6775
https://covid19.who.int/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://doi.org/10.1001/jama.2020.2648
https://pubmed.ncbi.nlm.nih.gov/32109013/
https://doi.org/10.1056/nejmoa2002032

