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Background: In December 2019, several cases of acute respiratory illness were detected
in Wuhan city of China. This SARS-CoV-2 has been rapidly spreading worldwide ever
since. SARS-CoV-2 has the potential to damage the vital organs such as lung, heart, liver,
and kidney, and infection poses a considerable risk to patients by the high prevalence
of pneumonia. Aims and Objectives: The objectives of the study are as follows: (1) To
study clinical profile and biochemical markers in SARI patients. (2) To compare the clinical
profile and biochemical markers between SARS-CoV-2 positive and negative patients and
their outcomes. Materials and Methods: The present study is a hospital-based prospective
cross-sectional study conducted on a total of 350 patients (150 SARI+ 200 COVID-19) in
Bengaluru during the study period from June 2020 to May 2021. Results: Diabetes mellitus
was present in 30% of SARI and 42% in COVID-19 patients (P=0.03). Leukocytosis (Total
Leukocyte Count [TLC] >11000 cells/mm? was more common among SARI patients
than COVID-19 patients (49.3% vs. 24.3%). Leukopenia (TLC <4000 cells/mm?) was
significantly more common in COVID-19 patients than in SARI patients (10.2% vs. 3.6%,
P<0.001). Conclusion: COVID-19 infection is more common in patients with comorbidities
such as diabetes mellitus and hypertension than SARI. Leukopenia was more common in
COVID-19 patients whereas leukocytosis was more common in SARI patients.
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INTRODUCTION

encompasses a variety of presentations which can be
asymptomatic infection, fever, cough, fatigue, shortness of

The World Health Organization (WHO) estimates
that acute respiratory infections (ARI) cause annual
deaths approaching 4 million, at a rate of more than 60
deaths/100,000 populations. Viruses are responsible for
30-70% of ARI where respiratory syncytial virus, influenza
virus, parainfluenza virus, human bocavirus, human meta
pneumovirus, adenovirus, rhinovirus, enterovirus, and
coronaviruses account for the majority of these cases.'”

Although likely to have been started as a zoonotic
transmission in the large sea food market of Wuhan,
human-to-human transmission through droplets and
contact with fomites has since been established to be the
modus operandi of the virus spread.’ COVID-19 infection

breath, pneumonia, and other respiratory tract symptoms
and in many cases progresses to severe respiratory failure
and death.*?

Coronaviruses are non-segmented positive-stranded
RNA viruses with a roughly 30 kb genome surrounded
by a protein envelope. Most coronaviruses cause
diseases in their particular host species.” Those that can
infect humans through cross-species transmission have
become an important threat to public health. Two serious
coronavirus disease outbreaks have happened in the past
two decades: Severe acute respiratory syndrome (SARS)
in 20037 and Middle East respiratory syndrome® in 2012.
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Since December 2019, SARS coronavirus 2 (SARS-CoV-2)
has been recognized as the causal factor in a series of
severe cases of pneumonia originating in Wuhan in Hubei
Province, China.’

This disease has been named coronavirus disease 2019
(COVID-19) by the WHO. SARS-CoV-2 has been shown
to cause disease through a mechanism analogous to the
SARS coronavirus, with potential damage to vital organs
such as lung, heart, liver, and kidney, and the infection
poses a considerable risk to patients by the high prevalence
of pneumonia'

In India, thousands of cases of COVID-19 are being
reported from all the states with Maharashtra being
the most affected state in the country.!' In India, from
January 3, 2020, to 4:07 pm CEST, June 6, 2021, there
have been 28,809,339 confirmed cases of COVID-19 with
346,759 deaths, reported to the WHO."

Patients have been presenting with features of severe acute
respiratory illness and then eventually getting diagnosed
with either COVID-19 positive or negative status. Any
suspect case who is RT-PCR for COVID-19 negative but
clinico-radiological evidence and laboratory values are
suggestive of COVID-19 disease as per criteria: a) Clinical
features suggestive of COVID-19, b) radiological
evidence - CT Thorax/Chest X-Ray, c¢) blood investigations
showing lymphocytopenia, CRP >100 milligram/liter,
Ferritin >300 microgram/liter, Serum Lactate Dehydrogenase
(LDH) >450, and D-dimer >1000 nanogram/milliliter,
and d) nasal and throat swab RT-PCR for COVID-19
negative are to be treated as COVID like illness, that is,
atb+ct+d = COVID like illness as per guidelines issued
by the Department of Health and Family Welfare of India
dated October 15, 2020.1

In the present study, we aim to study the clinical profile and
biochemical markers in SARI patients and also to compatre
the clinical profile and biochemical markers between SARS-
CoV-2 positive and negative patients and also their outcomes.

Aims and objectives

The objectives of the study are as follows:

1. To study clinical profile and biochemical markers in
SARI patients.

2. To compare the clinical profile and biochemical
markers between SARS-Cov-2 positive and negative
patients and their outcomes.

MATERIALS AND METHODS

The present study was conducted in a hospital in Bengaluru,
Karnataka, India. Ethical clearance for the study was
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obtained from the Institutional Ethics Committee
(reference no: 532/1./11/12/Ethics/ESICMC&PGIMSR /
Estt.Vol.IV) in accordance with the guidelines issued by
the Indian Council of Medical Research.

Data were collected from a total of 350 patients presenting
to the Department of General Medicine Triage and
COVID Ward/ICU in ESIC-PGIMSR, Bengaluru from
June 2020 to May 2021, fulfilling the inclusion criteria.

After obtaining approval and clearance from the
institutional ethics committee, the patients fulfilling the
inclusion criteria were enrolled for the study after obtaining
informed consent. Case record form with follow-up
chart was used to record the duration of disease, history
of treatment, and complications. COVID-19 infection
was diagnosed by RT-PCR and rapid antigen test (RAT)
technique. Patients underwent biochemical investigations
which included complete blood count, liver function test,
renal function test, serum electrolytes, serology, CRP, LDH,
D-dimer, ABG, and chest X-ray. Comorbid conditions such
as metabolic disorders, endocrine disorders, renal disorders,
cardiac disorders, and respiratory disorders were confirmed
with medical history.

Inclusion criteria

The following criteria were included in the study

1. Patient/attender willing to give informed consent

2. Patients of either sex with age more than 18 years

3. Patients admitted in ESI triage and diagnosed as SARI

4. Patients who test positive for COVID-19 either by
RT-PCR/RAT for COVID-19.

Exclusion criteria

The following criteria were excluded from the study
1. Patient not willing to give informed consent

2. Age <18 years.

With the expected proportion of SARI patients who
presented with ARI as 40.6 (ref), a relative precision
of 20% and 95% confidence level, the sample size was
calculated to be 141 using OpenEpi version 3. The sample
size was then rounded off to 150 SARI patients. Since
there were no literatures comparing the clinical profile of
SARI and COVID-19 patients, we took 200 confirmed
COVID-19 patients admitted during the study period and
compared with the SARI patients as per study conducted
by Aggarwal et al."*

Data were collected from case files of patients admitted
to the Triage/COVID ward and ICU. History, laboratory
investigations (TLC, N: L, D-dimer, CRP, and LDH),
and radiological investigations were collected. Patients
were divided into two groups, one who tested positive
for COVID-19 infection (n=200) and the other who did
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not (n=150). SARI cases with RT-PCR negative have
been included under the term COVID like illness in our
study. The patients in both the groups were monitored
and the clinical profile and laboratory investigations were
measured either as improvement (clinical improvement,
decreasing trend of inflammatory markers, and discharge)
or deterioration (clinically worsening, increasing trend of
inflammatory markers, and death) of the patient.

Method of statistical analysis

Data were entered into a Microsoft Excel datasheet and were
analyzed using SPSS 22 version software. Categorical data
were represented in the form of frequencies and proportions.
Chi-square test was used as a test of significance for qualitative
data. Continuous data were represented as mean and standard
deviation. P<0.05 was considered as statistically significant.

RESULTS

A total of 150 SARI patients and 200 COVID-19 patients
were included in our study.

Demographic data

About 52% of SARI patients were in the age group of
31-60 years whereas 60% of COVID-19 patients were in
the age group of 31-60, as shown in Table 1.

Of the 150 SARI patients, 54% were male and, of the 200
COVID-19 patients, 66.7% were male, as represented by
Figure 1.

Comorbidities

As outlined in Table 2, diabetes mellitus was present in
30% of SARI whereas 42% in COVID-19 patients and this
difference is statistically significant (p=0.03). About 28.7%
of SARI patients and 38.7% of COVID-19 patients had
hypertension. About 13% of SARI patients and 12% of
COVID-19 patients had ischemic heart disease which was
statistically insignificant (p=0.73).
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Figure 1: Sex distribution
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In Table 3, we see that a total leukocyte count (TLC) of
more than 11000 cells/mm’ was present in 49.3% of
SARI patients and 24.3% in COVID-19 patients. This
difference was statistically significant with P value of 0.001.
Morteover, TLC <4000 cells/mm?’ was present in 10.2%
of COVID-19 patients and 3.6% of SARI patients. This
suggests that leucopenia is more in COVID-19 patients
and leukocytosis is more in SARI patients.

Furthermore, the D-dimer was increased in 68.2% of SARI
patients when compared to 48.9% of COVID-19 patients.
This difference is statistically significant with P value of
0.031.

Other inflammatory markers such as C-Reactive Protein
(CRP), Lactate Dehydrogenase (LDH), and Neutrophil-
Lymphocyte Ratio (NLR) when compared in both the
groups were not statistically significant.

Outcome: As pointed out by Table 4, there was no statistical
significance seen in the outcome of the patients from both
the COVID-19 and SARI groups.

DISCUSSION

The SARS-CoV-2 virus as per the International Committee
on Taxonomy of Viruses or COVID-19 as we now
know has been rapidly spreading worldwide thereafter.
COVID-19 was declared a pandemic by the WHO on
March 11, 2020.

In the present study, we compare the clinical profile and
outcomes of the patients of COVID-19 and SARI in the
form improved (clinical improvement, decreasing trend
of inflammatory markers, and discharge) or deteriorated
(clinically worsening, increasing trend of inflammatory
markers, and death of the patient).

Factor Age Groups SARI COVID-19  P-value
Number 150 200
Age 0-30 6 (4.0%) 10 (5.1%) 0.22
31-60 78 (52.0%) 119 (60.1%)
61-90 66 (44.0%) 69 (34.8%)
SARI COVID-19 P-value
HTN
No 107 (71.3%) 92 (61.3%) 0.067
Yes 43 (28.7%) 58 (38.7%)
DM
No 105 (70.0%) 87 (58.0%) 0.030
Yes 45 (30.0%) 63 (42.0%)
IHD
No 130 (86.7%) 132 (88.0%) 0.73
Yes 20 (13.3%) 18 (12.0%)
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Factor Levels SARI COVID-19 P-value
Number 150 200
Total Leukocyte Count 0-4000 5(3.6%) 18 (10.2%) <0.001
4001-11000 65 (47.1%) 116 (65.5%)
>11000 68 (49.3%) 43 (24.3%)
Neutrophil: Lymphocyte Ratio 0-3 21 (15.7%) 37 (21.4%) 0.071
3.1-9 57 (42.5%) 85 (49.1%)
>9 56 (41.8%) 51 (29.5%)
Lactate Dehydrogenase 0-140 1(1.3%) 10 (8.4%) 0.12
141-280 22 (29.3%) 33 (27.7%)
2281 52 (69.3%) 76 (63.9%)
D-dimer 0-0.599 21 (31.8%) 69 (50.4%) 0.031
0.6-10 45 (68.2%) 67 (48.9%)
0 (0.0%) 1(0.7%)
C-Reactive Protein 2.4(0.7,24) 1.4 (0.7,2.4) 0.37

Group Discharged Expired Total

SARI 136 14 150
90.67% 9.33% 100%

COVID-19 180 20 200
90% 10% 100%

TOTAL 316 34 350
90.29% 9.71% 100%

Pearson Chi-square P=0.835
(1)=0.0434

In the present study, 52% of SARI patients were in the age
group of 31-60 years whereas 60% of COVID-19 patients
were in the age group of 31-60. Of the 150 SARI patients,
54% were male and, of the 200 COVID-19 patients, 66.7%
were male.

Diabetes mellitus was found to be present in 30% of SARI
and 42% in COVID-19 patients and this difference is
statistically significant with p value of 0.03. About 28.7%
of SARI patients and 38.7% of COVID-19 patients had
hypertension, and 13% of SARI patients and 12% of
COVID-19 patients had ischemic heart disease which was
statistically insignificant. A study conducted by Huang
et al., concluded that diabetes mellitus was associated
with mortality, severe COVID-19, ARDS, and disease
progtession in patients with COVID-19."

Aggarwal et al., showed that 68.8% patients had one or
more comorbidities of which diabetes mellitus prevailed
in 50%, hypertension in 34.4%, and chronic obstructive
airway disease in 15.6% of the COVID-19 patients
compared to the SARI patients.”

In our study, TLC more than 11000 cells/mm? was presentin
49.3% of SARI patients and 24.3% in COVID-19 patients.
This difference was statistically significant with P value
of 0.001. Moreover, TLC <4000 cells/mm’ was present
in 10.2% of COVID-19 patients and 3.6% of SARI
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patients. This suggests that leukopenia is more common
in COVID-19 patients and leukocytosis in SARI patients.

Furthermore, the D-dimer was increased in 68.2% of SARI
patients when compared to 48.9% of COVID-19 patients.
This difference is statistically significant with P value of 0.031.

Other inflammatory markers such as CRP, LDH, and NLR
when compared in both the groups were not statistically
significant.

A study conducted by Kumar et al., concluded that
Remdesivir (RDV) only caused improvement in certain
inflammatory markers such as D-dimer and LDH.'
Furthermore, RDV was only found to be beneficial when
administered within the first 10 days of symptom onset
as per the study conducted by Avinash et al.'"” A variety
of therapeutic approaches including novel antivirals,
immune-modulators, and combination approaches have
to be studied in detail to continue to improve outcomes
in patients with COVID-19 as well as SARI cases to
successfully help tackle this pandemic.

Limitations of the study
The study is, however, not without limitations. The sample
size was small and also it was a single center study.

CONCLUSION

COVID-19 infection is more common in patients with
comorbidities such as diabetes mellitus and hypertension than
SARI. Leukopenia was more common in COVID-19 patients
and leukocytosis was more common in SARI patients.
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