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Abstract

Short Communication

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS‑CoV‑2) 
virus has led to total 72,221,634 (including 1,612,014 deaths) 
cases globally, 9,885,100  (including 143,393 deaths) cases 
in India, and 227,683 (including 4171 deaths) in Gujarat till 
mid‑December 2020.[1]

SARS‑CoV‑2 causes a respiratory infection with a highly 
variable clinical course that is dependent on host and organism 
factors. Pneumonia is the most frequent serious manifestation of 
infection, characterized primarily by fever, cough, dyspnea, and 
bilateral infiltrates on chest imaging.[2‑5] Although some clinical 
features (in particular smell or taste disorders) are more common 
with COVID‑19 than with other viral respiratory infections.[6]

The clinical spectrum of SARS‑CoV‑2 infection ranges from 
asymptomatic infection to critical and fatal illness. Severe 
disease (e.g., with hypoxia and pneumonia) has been reported 
in up to 15%20% of symptomatic infections; it can occur in 
otherwise healthy individuals of any age but predominantly 

occurs in adults with advanced age or certain underlying 
medical comorbidities.[7]

In order to guide various interventions and adequate resource 
mobilization and allocation and monitor future trends, evidence 
is required. Hence, this study has been conducted to explore 
the epidemiological determinants, clinical profile, risk factors, 
and predictors of mortality of COVID‑19.

Materials and Methods

A 1200‑bedded hospital was converted into a dedicated COVID 
hospital designated for isolation and management of COVID 
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cases since the start of the pandemic. This is a retrospective 
record‑based descriptive study of epidemiological and clinical 
features of confirmed COVID‑19  patients  (confirmed by 
the microbiology laboratory through RT-PCR – Reverse 
Transcriptase- Polymerase Chain Reaction  test) who were 
admitted in the various wards of a 1200‑bedded hospital 
from March to July 2020. Data regarding sociodemographic, 
epidemiological, clinical, laboratory, management, and 
outcome factors were obtained from patients’ medical 
records. Outcome was defined in terms of demographics, 
manifestations at the time of presentation, comorbidity, 
laboratory results, findings of the investigations, and clinical 
outcomes.

Permission has been taken from the Institutional Ethical 
Committee. Data were entered and analyzed in Microsoft 
Excel. Continuous variables were presented as mean and 
median and categorical variables were presented in the form 
of proportions. Appropriate statistical tests were applied and 
those laboratory parameters which were outside the normal 
range were considered abnormal.

Results

The median age of patients (n = 2268) was 54 years (1 day–
96 years) [Table 1]. Most symptoms reported by patients on 
admission were fever (69.76%), breathlessness (55.47%), and 
cough (53.18%) [Table 2].

Almost two‑third of the patients had normal white blood 
cell  (WBC) count while, in 33.54% of the patients, 
leukocytosis was present. In majority  (61.12%) of the 
patients, lymphocytopenia was found. Most of the 

patients  (83.41%) had an erythrocyte sedimentation 
rate ≥30 mm/h. In one‑third (34.85%), D‑dimer levels were 
elevated (>1 µg/ml). Forty percent of the patients showed 
altered renal function tests such as elevated creatinine 
levels  (>1.2  mg/ml). Forty‑two percent and 34% of the 
patients had differing levels of liver function abnormality 
such as elevated aspartate aminotransferase and alanine 
aminotransferase, respectively.

Ventilatory support was required in (589/2268) 25.97% while 
only BiPAP support was needed in (89/649) 13.51% and BiPAP 
plus invasive ventilation was required in (570/659) 86.49%. 
78.22% of them received the antibiotic treatment while few 
8.24% of them received the antiviral treatment.

The median age of survivors was 50 years (range of 1 day–
96 years) while that of the deceased was 61 years, and the 
difference was found to be highly significant. The most common 
symptoms on admission in the case of deceased persons were 
breathlessness, fever, and cough while, among survivors, it 
was fever followed by cough and breathlessness. Odds of 
inhospital deaths were higher in patients having breathlessness 
and gastrointestinal symptoms. Odds of inhospital deaths were 
higher in patients with diabetes, hypertension, and chronic lung 
diseases. Leukocytosis was found in 60.19% of the deceased 
persons as compared to 17.49% of the survivors, and the 
difference was found to be highly significant. Lymphocytopenia 
was observed in 84.74% of the deceased persons as compared 
to the 47.57% of the nondeceased persons, and the difference 
was highly significant. Levels of D‑dimer, C‑reactive protein, 
aspartate aminotransferase, and alanine aminotransferase 
were more elevated among the deceased as compared to the 
survivors, and the difference was found to be highly significant.

Table 1: Sociodemographic profile of the COVID‑19 patients

Sociodemographic variables Deceased (n=765), n (%) Survivors (n=1503), n (%) OR (95% CI) P
Age group (years)

0‑14 2 (0.26) 65 (4.32) 0.06 (0.01‑0.24) <0.0001
15‑44 80 (10.45) 533 (35.46) 0.21 (0.17‑0.27) <0.0001
45‑59 239 (31.24) 475 (31.6) 0.98 (0.82‑1.19) 0.8608
60‑74 344 (44.96) 362 (24.08) 2.58 (2.14‑3.09) <0.0001
≥75 100 (13.07) 68 (4.52) 3.17 (2.30‑4.38) <0.0001

Gender
Male 489 (63.92) 892 (59.34) 1.21 (1.01‑1.45) 0.0349
Female 276 (36.08) 611 (40.65)

Residence
Urban 737 (96.34) 1443 (96.0) 1.09 (0.69‑1.73) 0.6989
Rural 28 (3.66) 60 (3.99)

Comorbidity (any)
Yes 637 (83.27) 384 (25.54) 14.50 (11.61‑18.12) <0.0001
No 128 (16.73) 1119 (74.45)

Specific comorbidity (multiple response)
Diabetes 322 (42.09) 135 (8.98) 7.37 (5.87‑9.25) <0.0001
Hypertension 383 (50.06) 256 (17.03) 4.88 (4.02‑5.94) <0.0001
Chronic lung disease 36 (4.71) 13 (0.86) 5.66 (2.98‑10.74) <0.0001
Any cardiac disease 170 (22.22) 19 (1.26) 22.32 (13.76‑36.19) <0.0001

OR: Odds ratio, CI: Confidence interval
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The median duration between onset of illness and hospitalization 
was 3 days (range: 0–67 days) among the deceased as well as 
survivors while the duration between onset of symptoms and 
outcome was 7 days (range: 0–30 days) for the deceased and 
was 11 days (0–75 days) for survivors, and the difference was 
significant. The median duration between hospitalization and 
outcome was 3 days (range: 0–24 days) for the deceased and 
8 days  (range: 0–70 days) for survivors, and the difference 
was significant.

Discussion

Globally, the increase in the burden of respiratory tract 
infections has been significantly contributed by the human 
coronaviruses.[8] Although the cases have shown a decline in 
the past few weeks in the Southeast Asian region, still India 
is one of the three countries reporting high number of cases 
and deaths.[9] As on February 18, 2021, India has reported 
10,900,000  cases and 156,000 deaths. Most cases have 
mild symptoms of fever, cough, sore throat, and myalgia. 
However, some cases can present with severe conditions 
such as multiple organ failure, acute respiratory distress 
syndrome, pulmonary edema, and pneumonia.[10] 

We observed that COVID‑19 occurred in all age groups 
ranging from infant to elderly, but majority of cases were 
in middle or older age groups. This is consistent with the 
findings of other studies where middle or elderly age group 
is more affected.[3,10‑14] The present study showed the male 
preponderance in COVID‑19  cases. This is comparable 
to other studies showing high proportion of cases among 
males.[3,8,12] One of the reasons for the male preponderance 
could be the more exposure of the males as compared to 
the females who usually stay at home in India. However, 
the male preponderance to infection has been explained by 
some studies that mast cells in females are able to trigger a 
more active immune response, which may help them fight 
infectious diseases better than males and other genetic 
components such as X chromosomes and hormones, typically 
estrogens, both predominantly found in females which play 
an important role in innate and adaptive immunity to provide 
some significant level of protection against SARS-CoVs.[3,8]

Majority of the patients were from the urban area. The 
reason for this was that initially the cases were more in the 
urban Ahmedabad and also because of lockdown there was 

restriction in movement from urban to rural area, so cases were 
not there in the rural area. Similar findings were reported by 
other studies.[15]

The main clinical manifestations in COVID‑19 are fever 
and cough. However, the studies carried out during initial 
phase of the pandemic mainly reported the fever and cough 
as the predominant symptoms and gastrointestinal symptoms 
were uncommon.[16,17] Apart from fever, breathlessness, 
cough, and sore throat, the present study also reported the 
gastrointestinal manifestations such as diarrhea, vomiting, 
and abdominal pain in few of the cases. Gastrointestinal 
manifestations have also been reported by other studies.[4,10,18] 
Diversity in the presentation of COVID‑19 may lead to 
difficulty in diagnosis as sometimes patients may not always 
manifest fever and it may be missed during surveillance as the 
case definition includes fever.

Studies conducted in different parts of the world have shown 
that the presence of comorbidities increases the chance 
of COVID‑19.[18] People with underlying uncontrolled 
medical conditions such as diabetes, hypertension, chronic 
lung disease, liver disease, or renal disease and patients 
on immunosuppressant are at increased risk of COVID‑19 
infection. Underlying medical conditions also affects the 
severity of symptoms, clinical outcome, and the length of stay 
in the hospitalized patients. The most common comorbidity 
in the present study was hypertension followed by diabetes, 
cardiovascular diseases, and chronic lung diseases which are 
aligned with the data that have been previously reported.[4,10,11,18]

As per the research carried out on the SARS‑CoV, the virus 
acts mainly on lymphocytes, especially on T‑cells, and in most 
of the patients, a decrease in absolute value of lymphocytes 
can be found.[19] Lymphocytopenia in COVID‑19 suggests that 
SARS‑CoV‑2 also mainly acts on T‑lymphocytes. In clinical 
practice, a low absolute value of lymphocytes could assist 
as a reference index in diagnosing new cases of coronavirus 
infections.[10] Lymphocytopenia was observed in 61% of the 
total patients. This laboratory finding has also been reported 
by other studies.[3,10,11] One‑third of the patients in our study 
also showed elevated D‑dimer levels, altered renal function 
tests, and altered liver function tests (LFTs).

We compared the sociodemographic profile, clinical 
mani fes ta t ions ,  presence  of  comorbid i t ies ,  and 

Table 2: Clinical manifestations of COVID‑19 patients at the time of admission

Presenting symptoms (multiple response) Deceased (n=765), n (%) Survivors (n=1503), n (%) OR (95% CI) P
Breathlessness 633 (83.74) 431 (28.67) 11.93 (9.59‑14.84) <0.0001
Fever 496 (64.83) 842 (56.02) 1.45 (1.21‑1.73) 0.0001
Cough 380 (49.67) 640 (42.58) 1.33 (1.12‑1.59) 0.0013
Sore throat and/or running nose 55 (7.19) 71 (23.6) 1.56 (1.09‑2.25) 0.0161
General weakness 57 (7.45) 110 (7.31) 1.02 (0.73‑1.42) 0.909
Headache 25 (3.27) 52 (3.45) 0.94 (0.58‑1.53) 0.812
GI symptoms* 87 (11.37) 29 (1.92) 6.52 (4.24‑10.03) <0.0001
*Diarrhea, vomiting/nausea, abdominal pain. GI: Gastrointestinal, OR: Odds ratio, CI: Confidence interval
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laboratory parameters among the deceased and survivors 
to predict the risk factors for severe disease or deaths. 
Older age, breathlessness and gastrointestinal symptoms, 
and presence of comorbid conditions were associated with 
increased risk of death. The defects in T‑cell and B‑cell 
function and the excess production of cytokines which 
is dependent on age, can lead to deficiency in control of 
viral replication and more prolonged pro‑inflammatory 
responses, potentially leading to poor outcomes.[11] Multiple 
comorbidities are associated with the severity of COVID‑19 
disease progression. Studies have shown that diabetics with 
poorer blood glucose control required increased interventions 
for their hospital stay and had an increased mortality rate.[18]

Virus particles induce a cytokine storm in the body resulting 
in generation of a series of immune responses, and cause 
changes in peripheral WBCs such as lymphocytes.[3] Activation 
of coagulation cascade may lead to increased D‑dimer 
levels. Among the laboratory parameters, leukocytosis, 
lymphocytopenia, elevated D‑dimer levels, elevated CRP levels, 
and elevated LFTs were associated with increased odds of death. 
Similar findings were reported by other studies.[3,6,8,10,11,18,20,21]

There was a significant difference in the median duration 
between onset of symptoms and the outcome among 
discharged and deceased persons. The median duration 
between the hospitalization and outcome was less in the 
deceased as compared to the survivors. This could be 
explained by the fact that the patients must have reported late 
during the illness.

Conclusion

The common symptoms, risk factors, and predictors of 
mortality identified in the study, would be able to give an 
insight to the clinicians while making a diagnosis and also 
stratification of the patients according to the risk. It will also 
be helpful in early identification and timely treatment of 
critical cases and prompt administration of antibiotics to reduce 
complications and mortality in high‑risk groups.

While making decisions such as prevention of exposure of 
high‑risk population to the infection, control of the existing 
comorbid condition, and prioritization of this population for 
vaccination, criteria of case definition for surveillance keeping 
in mind the typical and atypical manifestations of the disease, 
require robust evidence which the current study could provide 
insight to.
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