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ABSTRACT

The alarming statistics of COVID-19 surges up in 2021 throwing an enormous burden on the
healthcare system across the world. According to WHO reports on 14" April 2021, globally
136,996,364 confirmed COVID-19 cases are reported across the continents, including 2,951,832
deaths. The state of Maharashtra reported the maximum number of cases of India including high
mortality rate. This study was conducted to identify and describe the relation of different predictors
(Age, gender, duration of hospital stay, presence of co morbidities) of mortality among the COVID-19
deceased patients by retrospectively analyzing the medical case records of 121 patients from a
dedicated COVID hospital at Aurangabad from July 2020 to December 2020. Chi-square test was
performed to assess the association between causes of death with different cluster of variables and
their significance. This study helps us to identify risk factors that show association between various
predictors and mortality rate in COVID-19 patients. Out of 121 deaths, 96 (79%) were male, 61
(49.6%) were in age group between 60-79 years, ARDS was one of the major complication in the
deceased patients accounting 29.8% and cardio respiratory arrest was the common cause of death
among the deceased patients with 85%. It was also observed that mortality rate was very higher in the
initial five days of hospitalization with critical care support. Our result findings provide clinical
inferences for physicians to identify high-risk factors with COVID-19 at a very early stage.

Key Words- COVID-19, Mortality rate, Demographic predictors, Co-morbidities, Cardio respiratory
arrest.

INTRODUCTION

The novel Corona virus (SARS-
CoV-2) outbreak created a destructive
impact on day to day life and stressed the
health care systems across the world
including India. ™ The alarming statistics of
COVID-19 surges up in 2021 throwing an
enormous burden on the healthcare system
across the world. According to WHO
reports on 14" April 2021, globally
136,996,364 confirmed COVID-19 cases
are reported across the continents, including
2,951,832 deaths. Individuals with COVID-
19 present with influenza like symptoms
and respiratory tract infection with clinical

representation of fever (89%), cough (68%),
fatigue (38%), sputum production (34%)
and/or shortness of breath (19%). The main
clinical symptoms of COVID-19 are
generally associated with upper respiratory
tract infections and high viral loads in upper
respiratory tract secretions. This may evolve
and progress towards Severe Acute
Respiratory Infection (SARI). The spectrum
of disease severity ranges from an
asymptomatic  infection, mild  upper
respiratory tract illness, and severe viral
pneumonia with respiratory failure and/or
death. Current reports estimate that 80% of
cases are asymptomatic or mild; 15% of
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cases are severe (infection requiring
oxygen); and 5% are critical requiring
ventilation and life support. @ With the
rising prevalence of cardio metabolic
disorders  globally, individuals  with
Diabetes Mellitus, Hypertension and such
conditions can highly influence their health
status in a dreadful way. ©! In some cases
like elderly, patients with co morbidities and
immune suppression, it may progress to
acute  respiratory  distress  syndrome
(ARDS). 1!

The possible reason behind lower
mortality figures in India when compared to
other countries is unclear. India’s recovery
rate from COVID-19 is higher than those of
several other countries with similar COVID-
19 infection rates. This can be possibly due
to many of reasons including more testin%
rates, timely detection, and treatment. P
There is an existing evidence that social
factors, such as perceived sociability,
socioeconomic disadvantage, health
literacy, trust in regulatory authorities, and
the velocity of measures instituted to control
the extend of COVID-19 can critically
influence the living. ™ An unexpected
observation in the context of this pandemic
has been the extensive variations in
prevalence, mortality rate, and case fatality
rate across affected countries, which cannot
be completely explained on the basis of
differences in the virulence of SARS-CoV-2
strains. While some of this variation may
reflect differences in health care and testing
capacity across nations. Besides the
demographic and socioeconomic variables
discussed above, an important factor that
may influence such variations in the Indian
context is the availability and quality of
health care. Health care facilities in India
are unevenly distributed, with a significant
urban-rural divide, and this inequality is
further exacerbated by the COVID-19
pandemic. ¥ Currently, the epidemiologic
evidence indicates that mortality of
individuals with COVID-19 is affected
differently between genders with different
age. Hence, it remains important to examine
the role of other factors in causing this

variability, particularly co morbidities,
demographic determinants of health. Some
Indian states like Maharashtra and Tamil
Nadu reported maximum number of
infected cases and possessed a high
mortality of SARS CoV- 2 infected patients.
% To effectively prioritize rationale for
patients with the highest risk, we identified
clinical predictors of patients who suffered
and were deceased due to the cause from
having mild symptoms or more. This study
was undertaken to correlate different factors
including demographics and major co-
morbidities leading to death of individuals.

METHODS

A retrospective study was conducted
in a single COVID care centre treating
patients infected with corona virus who are
admitted for regular care and critical care.
The COVID care centre patient’s database
was assessed retrospectively from 01% of
July 2020 to 31" December 2020 for a
period of six months. Informed consent was
obtained by all the patients and their close
relatives at the time of admission to
COVID-19 care with the permission to
utilize their clinical data for any kind of
research study with their privacy rights
protected. The ethical approval from the
institutional ethical committee was also
received. The deceased patient’s database
and medical records were retrieved for
further analysis. According to the database
present in the literature which is suggestive
of many causes leading to the death, several
studies have noted cardiac arrhythmias,
cardiomyopathy, and cardiac arrest as
terminal events in patients with COVID-19.
(1 Many social factors interact with an
individual’s psychological responses to
influence behavior either positively or

- [12] . .

negatively. The following correlations
were estimated with relationship of age with
mortality, influence of gender on mortality,
systemic involvement leading to death,
relation between hospital stay and death.
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Statistical analysis

Descriptive statistics such as mean,
Standard deviation (SD) and percentage was
used to present the data. Chi-square test to
assess the association between causes of
death with different cluster of variables such
as age, gender, number of days of
hospitalization and co- morbidities was
used. A p-value less than 0.05 were
considered as significant. Data analysis was
performed using software SPSS v20.0

RESULTS

The mortality age groups due to
COVID-19 were grouped in five categories
ranging from age of below 20, 20- 39, 40-
59, 60-79 and above 80 year. The mortality
rate in age groups are represented in form of
graph -1

The mortality rate was higher in age
group between 60 to 79 years comprising of
49.6% and mortality rate was very much
lesser in young age population.

The gender wise COVID 19
mortality rates are represented in graph 2.
The previous study by Cheng and
colleagues, ™ concluded that mortality
rates are lower in female population. Our
study results also conclude with the
significant finding of women lesser
mortality rate of 20.7% (25 females) where
as the mortality rate in men is of 79.3% (96
males)

The COVID-19 mortality rate was
very much higher in patients with co-morbid
medical conditions. The most common co-
morbidities leading to death are unspecified
respiratory related conditions, acute kidney

injury(AKI), acute respiratory distress
syndrome(ARDS), chronic kidney disease
(CKD), diabetes mellitus (DM),
hypertension (HTN), multi organ

dysfunction, pneumonia, sepsis and others.
The mortality rate and co-morbidities data
are represented in graph 3. Majority of the
deceased COVID-19 patients were due to

Acute
(ARDS)

The length of the hospital stay and
mortality rate was represented in graph 4.
The length of hospital stay is categorized in
four groups — less than 5 days, 5-9 days, 10-
14 days, more than 14 days. The mortality
rate is higher in the initial 5 days of hospital
stay with 38% mortality rate.

This  retrospective  study  was
conducted by analyzing the medical record
case files of the deceased COVID-19
patients. The three major causes of death
acute respiratory failure, cardio respiratory
arrest and sepsis with septic shock are
represented graphically in graph 5.

Respiratory  Distress  Syndrome

.-soAge distribution
7.4% 29%

m<20
m20-39
40-59
36%

m60-79

m>=80

Graph 1 -Age distribution of deceased individuals from the
month of July to December 2020

Gender distribution

Female
20.7%

N

Male
79.3%

Graph 2- Gender distribution of deceased individuals from the
month of July to December 2020
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Graph 3- Co-morbidities in the deceased individuals from the month of July to December 2020
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Graph 4- Hospital stay & deceased individuals data from the month of July to December 2020

Causes of Death

3%

M acute respiratory failure
M cardio respiratory arrest

M sepsis with septic shock

Graph 5-Major cause of death from July to December 2020 in
all the individuals

Cardio respiratory arrest was the
most common cause of death in the age
group of 40-79 years as shown in table 1,

however, there was no significant
association was found between cause of
death and age (p=0.96) Male population are
more prone to death due to cardio
respiratory arrest, however, there was no
significant association was found between
cause of death and gender (p=0.53) Less
than 5 days of hospital stay was found to
have more deaths due to cardio respiratory
arrest, however, there was no significant
association was found between cause of
death and number of hospital days (p=0.92)
Most common major complication was
ARDS, which has more deaths due to cardio
respiratory arrest, however, there was no
significant association was found between
cause of death and gender (p=0.87)
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Table 1 — Correlation of age, gender, number of days hospitalized and major complications with the cause of death
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DISCUSSION

The principle finding of this analysis
established the correlation of different
factors either clinical of demographical
which led to the mortality in COVID-19
individuals. The mortality rate in COVID -
19 patients was associated with age and it is
one of the primary factors. It was very much
evident that the elderly population is
severely affected from COVID-19 and death
rates are very much higher in this geriatric
age group. " The results of this present
study also confirm that more deceased
patients from COVID-19 are from geriatric
age group. In a retrospective study
conducted by Ruan et al., there was a
significant difference in age between death
group and discharge group. In their study,
mortality increased with an increase in age.
(18] Another study by Zhou et al., analyzed
data of 191 laboratory confirmed COVID -
19 cases and documented that older age was
associated with increased odds of death (OR
1.13; p=0.0043). " The grounds of age
dependent decline in cell mediated
immunity and humoral immunity with a Th2
skewed response which may be a
responsible factor for increased mortality in

elderly. ™ The findings were also similar to
the study done by Gupta et al. ™! which
reported higher COVID positivity in the age
group of 40-69 years compared to others.
The reason could be due to the increase in
likelihood of having co morbidities with
increasing age which are known risk factors
for COVID-19 infection and prognosis.
[20,21]

Gender was also another
demographic  factor  influencing  the
mortality rate in COVID-19 patients. The
present study result reveals, the mortality
rate is more in male gender with 79.3%
among the deceased COVID-19 patients
over a period of six months in this COVID
care centre.

Many previous studies support our
study regarding the disproportionate
mortality rate in the male gender which is
unclear. But it was noted that deficiency of
ensuring proper hand hygiene may be a
causative factor for increased prevalence of
COVID-19 infection in males. Social roles
of females in Asian countries like India such
as cooking, house cleaning etc may sensitize
females to have a different perspective
towards hand hygiene. Higher rates of
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tobacco consumption, increased
concentration of Angiotensin converting
enzyme 2 (ACE-2) in males as compared to
females can be also another reason for
increased COVID-19 prevalence and
mortality rates in male population. ?2 Many
clinical case series also report the
predominance of male patients in
hospitalized samples, as well as a link
between male sex and mortality due to
COVID-19. 2281 A study also concluded
that the death rate by COVID-19 is lower in
women than in men. ™1 A study by Zhou et
al, conflicted with our results as they found
that there was no significant effect of gender
on mortality due to COVID-19. 7]
Pre-existing co morbidities in
COVID-19 patients have poor prognosis
and their medical condition deteriorate
faster. In a meta analysis by Yang et al,
patients with any of the co-morbidities like
hypertension, diabetes mellitus,
cardiovascular disease, chronic respiratory
disease and cancer in their reported dataset
had 10.3 times higher odds of death due to
COVID-19 as compared to those without
any co-morbidity. ® In another meta-
analysis by Li et al., with incorporating six
studies with 1527 patients, co-morbidities
like hypertension, cardio-cerebro vascular
diseases, and diabetes were more common
in severe patients. *° One more supporting
similar retrospective single center case
series, observed that patients with
underlying cardiovascular diseases and
other co-morbidities had higher incidence of
myocardial injury and such patients
developed myocardial injury had higher
mortality. *% A study conducted by Neeraj
and his colleague in Bihar state of India
observed that those who required ICU at
admission were at more risk of mortality.
The root cause could be due to the relative
higher severity of the disease, poor
prognosis of study participants. Considering
COVID status, those who were COVID
positive with co morbidities had 6.3 times
hi?her odds of mortality compared to others.
271 In a Meta analysis by Ashish Kumar and
his colleagues established that existence of

underlying diabetes in patients with
COVID-19 is associated with two-fold
increased risk of mortality, as well as two-
fold increased risk of severity of COVID-
19. Another reason being ischemic heart
disease is commonly associated with other
medical conditions, such as systemic
hypertension and chronic renal disease,
which themselves deteriorate the outcomes
of COVID-19, and COVID-19 has been
documented to trigger myocardial injury in
patients with pre-existing coronary artery
disease. ! Predictors of a fatal outcome in
COVID- 19 cases as mentioned above
included the presence of underlying
diseases, the presence of secondary
infection and elevated inflammatory
indicators in the blood suggesting that
COVID-19 mortality might be due to virus-
activated “cytokine storm syndrome” or
fulminant myocarditis. *°

CONCLUSION

The pattern of infection and
mortality rates varied significantly amongst
different countries.  Surprisingly, high
income countries with advanced and
sophisticated healthcare resources have been
more affected by this pandemic and have
seen higher mortality rates, compared to
low-middle income countries like India and
other Southeast Asian nations leading to
conclude different predictors. ' Our study
concluded that cardio respiratory arrest was
noted as the terminal event of death along
with sepsis and acute respiratory failure in
deceased COVID 19 patients. However, this
study found that males were more prone to
the death and age of adults ranging from
sixty to seventy nine were also found to be
more affected but these variables aren’t the
alone factors contributing an additional
effect on the cause of death. Presence of co
morbidities was found to be the other
attributes affecting mortality. Also, this
study found that mortality rate was very
higher in the initial five days of
hospitalization with critical care support.
Due to the complex interaction between co-
morbid factors and mortality the results tend

International Journal of Health Sciences and Research (www.ijhsr.org) 79
Vol.11; Issue: 5; May 2021



Ayushi Rajkumar Jain et.al. Clinical and demographic predictors of mortality due to COVID-19 pandemic: a

retrospective study.

to be variable. Future studies of longer
duration and multicentre can be conducted
for significantly conclusive results. Also we
suggest that in view of various levels of

multicenter  comparative  study  from
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