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ABSTRACT

Background: In India, on 30th January 2020, the first case of COVID-19 was reported. Several co-morbidities and
demographic factors are associated with mortality in COVID-19 patients. The present study was undertaken to evaluate risk
factors, comorbidities, and mortality of COVID19 positive patients at tertiary care centre in Indian population.Methods: A
total 640 COVID-19 positive patients of age 13 years and above were enrolled in the study and evaluated for risk factors,
comorbidities, biochemical markers, and outcomes. These variables were compared among survived and dead of COVID-19
positive patients. Results: Out of 640 participants, 475(74.2%) were alive and 165(25.8%) died. History of contact with
COVID-19 positive patients (71.6) was found to be significant risk factor. Cough (69.7%), breathlessness (63.6%), fever
(60.6%) were the commonest clinical features. There was significant difference between survived and dead with respect to
breathlessness, (p=0.0001). Comorbidities leading to increased risk of mortality were hypertension (26.4%), Diabetes
(25.3%) and COPD (20.6%). Inflammatory markers were positively correlated with severity of COVID-19, deranged
Neutrophil: Leukocyte ratio and CRP being the most sensitive followed by D-DIMER, serum LDH and IL-6. Higher CT
severity scores were related to worse outcomes in COVID-19 patients. COVID-19 positive patients with HIV had 100%
mortality due to immune-compromised state. Increased mortality was seen in patients who needed O2 therapy and
NIV.Conclusion: CARP protocol and nasogastric feeding was found to be more effective to improve outcome in COVID-19
positive patients on NIV, NRBM and O2 masks. Chest physiotherapy, strict glycemic control, adequate hydration, and
positive energy have key role in managing COVID-19 positive patients.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an
infectious disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). It primarily
presents with respiratory symptoms caused by
inflammatory lesions of the lungs and can result in
damage to the digestive, nervousand cardiovascular
systems. Because the disease progresses rapidly, it can
lead to multiple organ failure and even death.'The
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WHO declared the new CORONA virus a public
health emergency of worldwide concern on January
30, 2020. On February 11, 2020, the WHO designated
it as COVID-19.2® COVID-19 is a new disease that
has spread over the globe as a pandemic. In India, the
first case of COVID-19 was detected on January 30,
2020, in Kerala. Following its initial detection,
COVID-19 had become prevalent throughout India,
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thereafter country has faced two waves with
disastrous second wave.*

However, a total of about 34 million cases and 4.68
lakh deaths have been reported so far from India.®
Few studies have reported death rate as 5.7% among
COVID-19 patients with at least one co-existing
medical condition, as compared to 0.7% in patients
without any comorbidity.® Several comorbidities and
demographic factors are associated with mortality in
Covid-19 patients. Though, advanced age, male
gender and comorbidities such as diabetes mellitus,
obesity, systemic hypertension, renal illness, coronary
artery diseaseand cancer were all described as risk
factors for COVID-19 mortality in several studies.”®
Apart from symptoms such as fever, cough, dyspnoea,
sore throat, loose motions, laboratory parameters such
as increased levels of total leukocyte count, deranged
N:L ratio, raised CRP, IL-6, D-DIMER, which
provide early clues to the severity of disease, and an
increased efficacy of specific antiviral and targeted
immunomodulatory therapy still unknown, risk
classification and prediction of death provide a
reasonable strategy to allocating health resources.[®
With this background we have done the study of risk
factors, co-morbidities, and mortality of COVID-19
positive patients at tertiary care centre in Indian
population.

MATERIALS AND METHODS

After obtaining institutional scientific and ethical
committee approval and written informed consent
from all the patients, this cross-sectional study was
conducted in 640 patients admitted in COVID ward-
COVID 19 positive patients at tertiary care hospital
from December 2020 to November 2021. RT-PCR

RESULTS
Table 1: Demographic data of patients
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and/or RAT COVID-19 positive patients as well as
ANC and PNC COVID 19 positive patients of age 13
years and above with chronic illness, coming to
outpatient department and casualty, patients who were
willing to give their consent for the study were
included in the study. Patients aged below 13 years
and patients with RTPCR negative report for COVID-
19 and patients unwilling for giving their consent
were excluded from the study.

All the relevant information were recorded in case
record form and diagnosis was based on RTPCR
report for COVID-19. Then the selected patients were
evaluated for risk factors and comorbidities. All
routine investigation were done and COVID profile
was sent. Information regarding social demographic
factors such as age, genderand clinical features,
contact history, various risk factors, comorbidities and
biochemical markers was collected. Outcome measure
such as mortality, mean hospital and ICU stay was
collected and comparison of these above variables
was done among survived and dead COVID-19
positive patients.

STATISTICAL ANALYSIS: The data was collected
and entered in Microsoft Excel 2019 Spreadsheet and
analyzed using IBM SPSS 21.0 version. The
categorical variables were presented as frequency and
percentages and continuous variables was presented
as mean and standard deviation. The comparison of
distribution of categorical variables was done using
chi square test and comparison of distribution of
continuous variables was done by unpaired T test. P-
value less than 0.05 was considered statistically
significant.

Demographic data Frequency Percentage
13-30 22 3.4
31-40 92 14.4
Age in years 41-50 143 22.3
51-60 213 33.3
>60 170 26.6
Gender Male 407 63.6
Female 233 36.4

It was seen from Table 1 that out of 640 patients, 407
were males and 233 were females. Majority of

©2023Int. J. Life Sci. Biotechnol. Pharma. Res.

patients were from the age group of 51-60 years
(33.3%), followed by >60 years (26.6%).
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Fig 1: Distribution of study participants according to risk factors

As seen from Figure 1 that the history of contact with

COVID-19 positive patients (71.6) was found to be

= Survival = Death

significant risk factor.

Fig 2: Distribution of study participants according to Outcome

As observed from Figure 2 that out of 640 study

died.

participants, 475(74.2%) were Alive and 165(25.8%)

Table 2: Association of study

articipants between mortality and clinical features
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Clinical features Total Survived Dead P value
Fever 388 (60.6%) 287 (60.4%) 101(61.2%) 0.858
Cough 446 (69.7%) 332 (69.9%) 114(69.1%) 0.847

Breathlessness 407 (63.6%) 269 (56.7%) 138(83.6%) 0.0001
Loose stools 190 (29.7%) 138 (29.1%) 52(31.5%) 0.551
Chest pain 83 (13.0%) 64 (13.5%) 19(11.5%) 0.519
Headache 203 (31.7%) 143 (30.1%) 60(36.4%) 0.137
Sore throat 198 (30.9%) 144 (30.3%) 54 (32.7%) 0.564

It was seen from Table 2 that cough (446; 69.7%),
breathlessness (407; 63.6%) and fever (388; 60.6%)
were the commonest clinical features in COVID-19

positive patients. Other features like headache, sore

Table 3: Association of study participants between mortality and co-morbidities

throat, loose stoolsand chest pain were also seen.
There was significant difference between survived
and dead with respect to breathlessness.

©2023Int. J. Life Sci. Biotechnol. Pharma. Res.

Co-morbidities Total Survived Dead P value
Hypertension 169 (26.4%) 113 (23.8%) 56 (33.9%) 0.011
Diabetes 162 (25.3%) 111 (23.4%) 51 (30.9%) 0.05
COPD 132 (20.6%) 82 (17.3%) 50 (30.3%) 0.0001
CKD 38 (6.0%) 10 (2.1%) 28 (17%) 0.0001
Cardiac illness 28 (4.4%) 15 (3.2%) 13 (7.9%) 0.011
Malignancy 19 (3.0%) 10 (2.1%) 09 (5.5%) 0.02
2206
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Hypothyroidism 39 (6.1%) 27 (5.7%) 12 (7.3%) 0.462
HIV 09 (1.4%) 00 (0.0%) 09 (5.5%) 0.0001

HBsAg 05 (0.8%) 05 (1.1%) 00 (0.0%) 0.186

HCV 03 (0.5%) 02 (0.4%) 01 (0.6%) 0.764

ANC 15 (2.3%) 06(1.3%) 09 (5.5%) 0.002

PNC 12 (1.9%) 07(1.5%) 05 (3%) 0.204

Anaemia 47 (7.3%) 27(5.7%) 20 (12.1%) 0.006

As observed from Table 3 that the comorbidities respect to hypertension, diabetes, COPD, CKD,

leading to increased risk of mortality in COVID-19
positive patients were hypertension (26.4%), diabetes

Cardiac Illness, Malignancy, HIV, ANC and anaemia.
All HIV positive patients who got infected with

(25.3%), COPD (20.6%), CKD (6%). There was COVID 19 virus succumbed due to immune-
significant difference between survived and dead with  compromised state.
Table 4: Association of study participants between mortality and hospitalization and treatment
Hospitalization and treatment Total Survived Dead P-value
o ICU 227 (35.5%) 68(14.3%) 159(96.4%)
Hospitalization Ward | 413 (64.5%) | 407(85.7%) 6(3.6%) 0.0001
02 Supplementation 337 (52.6%) 332 (69.9%) 5 (3%) 0.0001
Broad Spectrum Antibiotics 384 (60%) 224(47.2%) 160(97%) 0.0001
Anti-Viral 365 (57%) 202(42.5%) 163(98.8%) 0.0001
Steroids 275 (43%) 148(31.6%) 127(77%) 0.0001
Anticoagulants 256 (40%) 96(20%) 160(97%) 0.0001
Supportive treatment 128 (20%) 28(5.9%) 100(60.6%) 0.0001

It was seen from Table 4 that among study
participants, broad spectrum antibiotics were used in
384(60%), anti-viral in 365(57%), 02
Supplementation used in 303(47.3%), Steroids use
among 275(43%), anticoagulants for 256(40%) and

supportive treatment like nebulization for 128(20%).
There was significant difference between survived
and dead in regards to hospitalization, broad spectrum
antibiotics, anti-viral, steroid use, anticoagulants and
0O, supplementation.

Table 5: Association of study participants between mortality and biochemical markers

Biochemical markers Total Survived Dead P-value
TLC Normal 75 (11.7%) 58(12.2%) 17(10.3%) 0.512
Abnormal 565 (88.3%) 417(87.8%) 148(89.7%) '
NLR Normal 170 (26.6%) 131(27.6%) 39(23.6%) 0.323
Abnormal 470 (73.4%) 344(72.4%) 126(76.4%) '
. Normal 434 (67.8%) 351(73.8%) 83(50.3%)
D-DImer A bnormal 206 (32.2%) 124(26.1%) 82(49.7%) 0.0001
L DH Normal 471 (73.6%) 356(74.9%) 115(69.7%) 0.188
Abnormal 169 (26.4%) 119(25.1%) 50(30.3%) '
IL6 Normal 501 (78.3%) 380(80%) 121(73.3%) 0.05
Abnormal 139 (21.7%) 95(20%) 44(26.7%) '
CRP Normal 378 (59.1%) 303(63.7%) 75(45.5%) 0.0003
Abnormal 262 (40.9%) 172(36.2%) 90(54.5%) '

It was observed from Table 5 that abnormal TLC
count (88.3%) raised Neutrophil to Leukocyte ratio
(73.4%) and CRP (40.9%) were the most sensitive
biochemical markers for indicating severity and
increased risk of mortality in COVID19 positive

patients followed by D- Dimer (32.2%), LDH (26.4%)
and IL6 (21.7%). There was significant difference
between survived and dead in regards to Bio chemical
markers CRP, D-Dimer, IL6.

Table 6: Distribution of study participants between mortality and CT severity score

©2023Int. J. Life Sci. Biotechnol. Pharma. Res.

CT Severity Score Total Survived Dead P-value
0 329 (51.4%) 328(69.1%) 1(0.6%)
1-5 90 (14.1%) 76(16%) 14(8.5%)
6-10 130 (20.3%) 59(12.4%) 71(43%)
11-15 45 (7.0%) 11(2.3%) 34(20.6%) 0.0001
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16-20 30 (4.7%) 1(0.2%) 29(17.6%)
21-25 16 (2.5%) 00 (0.0%) 16(9.7%)
Total 640 (100%) 475(100%) 165(100%)

It was seen from Table 6 that majority of patients
were admitted in general ward (64.5%), and (35.5%)
were admitted in ICU. Normal CT findings were seen
in 329(51.4%) patients. Among Survived CT Score 0
was 328(69.1%), 1-5 score was 76(16%), 6-10 score
was 59(12.4%), 11-15 score was 11(2.3%), 16-20
score was 1(0.2%). Among Dead, CT Score of 6-10
scores was 71(43%), 11-15 score was 34(20.6%), 16-
20 score was 29(17.6%), 21-25 score was 16(9.7%)
and 1-5 score was 14(8.5%) and Score of 0 was
among 1(0.6%). There was significant difference
between survived and dead with respect to CT
severity score. No O2 requirement was seen in
337(52.6%) patients. bag and mask were used for
121(18.9%), NIV for 94(14.7%), nasal prongs for
55(8.6%) and ventilator support for 33 (5.2%).
Patients on mechanical ventilator had poor outcome in
terms of survival.

DISCUSSION

In the present study, the mortality among COVID-19
patients was 25.8%. Among study participants
majority of patients were from the age group of 51-60
years (33.3%), followed by >60 years (26.6%) and
41-50 years (22.3%). Majority of patients were males
(63.6%) and 36.4% were females. These finding is
consistent with the findings of previous studies.1%-1?
As age increase there was significant increase in
mortality as is evidenced by previous studies.® 4In
the present study, statistically higher risk of mortality
in middle and elderly age group as compared to other
age groups.

Cough (69.7%), breathlessness (63.6%), fever
(60.6%) were the commonest clinical features in
COVID-19 positive patients. History of contact with
positive patients present in 71.6%, smoking present
among 28%, history of travel in 22.5% and alcohol
intake in 21.9%. However, there was significant
difference between survived and dead with respect to
breathlessness. These findings are comparable with
the study done by Marimuthu Y et al.*°, Ramkumar R
et al.’> and Jain S et al.’® Also, smoking and alcohol
use were strongly linked with COVID-19 mortality,
which is consistent with the findings of other
investigations.!”'® The most common co-morbidities
in current study were hypertension (26.4%) and
diabetes (25.3%). Similar findings are reported in
Marimuthu Y et al.’® and Ramkumar R et al.?® Risk
factors for COVID-19 mortality with statistically
significant value include hypertension, diabetes
mellitus, COPD, CKD, Cardiac illness, HIV positivity
and ANC patients and anaemia which is comparable
with the study done by Praveen JV et al.!! and Kayina
CA et al.?® Similarly, as patients with co-morbidities
were most likely to have death than patients without

©2023Int. J. Life Sci. Biotechnol. Pharma. Res.

death. The findings were comparable with previous
studies.?0-%

Among study participants, broad spectrum antibiotics
were used in 384(60%), Anti-viral in 365(57%), O
supplementation used in 303(47.3%), Steroids use
among 275(43%), Anticoagulants for 256(40%) and
Supportive Treatment like Nebulization for 128(20%).
There was significant difference between survived
and dead with respect to hospitalization, broad
spectrum  antibiotics, anti-viral, steroid use,
anticoagulants and O, supplementation. Similar
findings were found in study done by Roy DB et al.?
In regard to biochemical markers, abnormal TLC
count (88.3%), raised Neutrophil to Leukocyte ratio
(73.4%) and CRP (40.9%) were the most sensitive
biochemical markers for indicating severity and
increased risk of mortality in COVID19 positive
patients followed by D- Dimer (32.2%), LDH (26.4%)
and IL6 (21.7%). Inflammatory markers were
positively correlated with severity of COVID-19,
deranged Neutrophil: Leukocyte ratio and CRP being
the most sensitive followed by D-DIMER, serum
LDH and IL-6. There was significant difference
between survived and dead with respect to
biochemical markers CRP, D-Dimer, IL6. These
results are comparable with the study conducted by
Malik P et al.3

Normal CT findings were seen in 329(51.4%)
patients. Mild among 90(14.1%), Moderate among
175(27.3%) and Severe among 46(7.2%). According
to CT Severity Score, 0 Score was seen in
329(51.4%), 6-10 score among 130(20.3%), 1-5 score
among 90(14.1%), 11-15 score among 45(7%), 16-20
score among 30(4.7%) and 21-25 score among
16(2.5%). There was significant difference between
survived and dead with respect to CT Severity Score.
Majority of patients were admitted in general ward
(64.5%) and (35.5%) were admitted in ICU. The
average age of COVID-19 positive patients requiring
ICU admission during hospitalization was 60 years or
older. Furthermore, individuals above the age of 60
had the greatest fatality rate. In addition to the results
mentioned above, the presence of co-morbidities at
the time of admission aided in the course of the
disease. In resource-constrained environments, this
specific subset of patients should be prioritized for
immediate medical intervention. According to mode
of delivery of 0O;, No O, Requirement was
337(52.6%), bag and mask were used among
121(18.9%), NIV among 94(14.7%), Nasal prongs
among 55(8.6%) ventilator support among 33 (5.2%).
Patients on mechanical ventilator had poor outcome in
terms of survival.

Mortality as an outcome, was directly associated with
age of the patients and fever, cough, breathlessness as
clinical symptoms. Patients with mild symptoms and
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without O2 requirement were discharged early or
were advised home isolation. Higher CT severity
scores were related to worse outcomes in COVID-19
positive patients. COVID 19 positive patients with
HIV had 100% mortality due to immune-
compromised state. Increased mortality was seen in
patients who needed O2 therapy and in patients who
needed NIV. Patients on mechanical ventilation were
found to have least cure rate. These findings are
correlated with the study done by Marimuthu Y et
al.’% and Galbadageet al.>* People with uncontrolled
medical problems such as diabetes, hypertension,
chronic lung disease, liver disease, or renal illness, as
well as those on immune-suppressants, are at a higher
risk of COVID-19 infection.® The intensity of
symptoms, clinical outcome, and duration of stay in
hospitalized patients are all affected by underlying
medical disorders.

LIMITATIONS

The limitation of study was all COVID-19 patients
(study participants) were selected from one tertiary
care center.

CONCLUSION

CARP protocol and nasogastric feeding was found to
be more effective to improve outcome in COVID-19
positive patients on NIV, NRBM and O2 masks.
Chest physiotherapy, strict glycemic control, adequate
hydration, and positive energy have key role in
managing COVID-19 positive patients. There is a
need for further vigilance and surveillance to monitor
advancements in the COVID-19 disease.
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