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Correlation between serum C-reactive protein level with severity of the disease in Covid-19 patients.
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Abstract

Background: COVID-19 has emerged as a rapidly
spreading global pandemic with increased burden on
health care. Biomarkers have always played an
important role in clinical decision making in various
infectious diseases. It is crucial to assess the role of
biomarkers in evaluating severity of disease and
appropriate allocation of resources.

Objectives: To find the levels of serum CRP in
confirmed Covid-19 patients and to compare their
levels in patients with mild to moderate disease and
patients with severe disease who required ICU care for
management.

Methods: A Cross sectional study was carried out on
261 confirmed cases of Covid-19, in whom Serum
levels of Random Glucose (SRG), Creatinine, Urea, C-

reactive protein (CRP) were measured.

Results: To assess the association between CRP level
and severity of disease along with their hospital
outcome, 261 confirmed COVID-19 patients were
recruited. They were divided into two groups, Group |
were Covid-19 Patients (222) with mild to moderate
disease and Group Il Covid-19 patients(39)with severe
disease who required ICU care for management. CRP
levels were significantly increased with p value <0.005
in group 1l when compared to group I.

Conclusion: Findings of our study suggest that
determination of biochemical parameters like CRP at
the time of hospitalization helps in predicting the
severity of disease and need for ICU for better
treatment management and prevention of adverse
outcome.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic
has become the focus of attention worldwide. It is an
infectious disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).'First case of
COVID-19 was reported in late December 2019 in
Wauhan, China, since then it has aggressively spread
across the world and dramatically impacted people's
health and daily life.This outbreak has been a
challenge for clinicians and researchers alike.
COVID-19 infection has a variable clinical presentation
from asymptomatic to milder symptoms, including
fever, dry cough, dyspnoea, myalgia, sore throat and
headache, to more severe and emergent manifestations
including confusion, chest pain, hypoxemia, pneumonia
and other complications requiring intensive care unit
(ICU) admission and mechanical ventilation.>®
Diarrhoea, anosmia and agues as well as neurologic
manifestations have also been reported in a few
studies.*®As the number of infected and fatal cases is
rising across the globe, there is a pressing need to
investigate the clinical, radiological, and laboratory
characteristics, and more importantly, the mortality risk
factors in severe COVID-19 patients.

In an effort to aid medical management, researchers all
over the globe have been toiling hard to search for
predictors of COVID-19 disease severity to identify
and stratify them accordingly. Insights into disease
pathogenesis and methods to rapidly discern and assess
COVID-19
biomarkers are economical, faster and feasible to

infection are evolving. Laboratory
obtain. As such, they have been the preferred modality
to monitor and predict outcomes and prognosis of
disease.”™ Understanding the variation and profile of

specific biomarkers as a function of different COVID-
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19 outcomes would help in the development of a risk
stratified approach in the care of patients with this
illness. With the surge in COVID-19 cases across the
globe due to its highly contagious nature, there have
been numerous studies reporting on the predictors of
disease severity in COVID-19 patients.

Furthermore, there are no reliable prognostic indicators
for predicting disease severity and progression.
Recognizing markers of disease severity may thus
profoundly help to detect at-risk patients. Several
retrospective analyses have reported the clinical
characteristics and outcomes of hospitalized patients
with COVID-19."*™ Derangements in laboratory
markers of inflammatory response, including C-reactive
protein (CRP), have been identified as predictors of
clinical severity and complications.>*” CRP is an
acute-phase, nonspecific marker of
inflammation/infection which has been found to
broadly correlate with disease severity and treatment
response across a variety of infectious and
noninfectious conditions.”® Elevated CRP levels have
been previously reported in severe acute respiratory
syndrome, Middle East respiratory syndrome, H1IN1
influenza.’** Recent studies have reported that CRP
levels are elevated in patients with COVID-19 and may
correlate with severity of disease and disease
progression.’®?? As such, CRP holds promise as a
potential prognostic biomarker. The aim of the study is
to evaluate the clinical utility of CRP in predicting the
severity of COVID-19 and need for intensive care and
further complications.

Material and Methods

Source of Data: A cross sectional study was carried
out on 261 Confirmed positive cases of Covid-19 who

were admitted in the Prakash institute of medical
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science and research centre, Urun Islampur between
June — November 2020. This study was approved by
institutional ethical committee. All the cases were
confirmed Covid-19 positive by real time reverse
transcriptase polymerase chain reaction (RT-PCR)
assay in nasal and pharyngeal swab specimen.*!

Data collection: After taking informed consent, Cases
were subjected to medical examination and blood
investigations. General health characteristics such as
Age, Sex, history of travel, exposure to any other
patient with similar illness were noted. History of
Diabetes, hypertension and any other co morbid
condition was recorded.

Biochemical investigations: A random blood sample
of about 3ml was drawn from all the patients recruited
for the study. Serum was separated by centrifugation
and used for estimation of RSG, Serum Creatinine,
blood urea and CRP.

Methods of Estimation: RSG: Glucose Oxidase
Peroxidase, Serum Creatinine: Kit based Jaffe’s
method, Blood Urea: Modified Berthelot’s Method.
CRP: Turbidimetric Method using a reagent Kit

Tubilatex,

Statistical analysis: The data was collected, compiled
and analyzed using SPSS statistical package version
17.0. Pearson’s correlation test was performed to
examine various correlations. Unpaired t-test was used
for two group comparison. For all the tests, p value of <
0.05 was considered as statistically significant. Results
were expressed as Mean, SD, and range values for
continuous data, number and percentage for discrete
data.

Results

A total of 261 patients with confirmed COVID-19
infection were enrolled in this study. Among the total
patients enrolled for the study, 92 were females and 169
were males, the average age being 51-65years. To
assess the clinical utility of CRP in predicting hospital
outcome, Covid-19 Patients were divided into two
groups-

Group | Covid-19 patients with mild to moderate
disease (n=222)

Group Il Covid-19 patients with severe illness who

required ICU admission for the management. (n=39)

Table 1: Distribution of patients according age, serum levels of RBS, urea, creatinine, and CRP

Group N Mean Std. Deviation Std. Error Mean p (value)
Age (years) 1 222 | 62.95 12.174 1.949

2 39 53.34 13.947 0.936 >0.05
SRG (mg/dl) 1 222 | 173.590 87.9344 14.0808

2 39 157.681 83.5895 5.6102 >0.05
Urea (mg/dl) 1 222 | 39.436 25.8057 4.1322

2 39 30.539 11.2212 0.7531 <0.05
S. Creatinine (mg/dl) 1 222 | 1.231 0.5996 0.0960

2 39 [0.990 0.3685 0.0247 <0.05
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CRP (mg/L) 1 222 | 63.418

30.2199 4.8391

2 222 | 42.965

28.9036 1.9399 0.0001

There was no significant difference in the age, and SRG
level between Group | and group 11 (p value>0.05).

The levels of serum Urea, Creatinine were
significantly increased in group Il when compared to
group 1, and the levels of CRP were significantly
increased with p value <0.0001 in group Il when
compared to group |.

12 out of 39 patients who were admitted in ICU died
after developing various complications.

Discussion

Covid-19 is a pandemic infectious disease which has
spread rapidly across the globe and became an urgent
public health challenge. According to WHO’s report,
the pandemic will continue at least for years ?*. Clinical
and epidemiological features have been reported by

many studies,®*®

but the knowledge about the
biochemical parameters predicting the severity and
mortality of the disease is reported by very few studies.
Thus the aim of this study is to find out the predictive
value of CRP in assessing the severity of COVID-19,
need for intensive care and associated mortality.

Patients were divided into 2 groups based on the
severity of the disease. Group 1 included the patients
having mild to moderate disease and did not require
ICU admission, whereas group 2 included the patients
who developed severe disease and required ICU
admission for the management. A total of 261
confirmed COVID-19 patients were recruited for the
study. Serum CRP level was estimated at the time of
admission. Among the 261patients, 222 had mild to
moderate disease, 39 developed severe disease and
required ICU admission for the management, 12 of

them died after developing complications.

© 2021 1IIMSIR, All Rights Reserved

We found statistically higher levels (p value<0.0001) of
CRP in group 2 patients who were in ICU when
compared to group 1 patients. Our findings are in
accordance with previous studies.”***?° High levels of
inflammatory markers are critical indicators of
underlying systemic vasculitis and dyes regulation of
coagulation mechanism that leads to parenchymal
lesions in vital organs.®’CRP is a non-specific acute
phase reactant induced by IL-6in the liver. Elevated
CRP levels are directly correlated with level of
inflammation and disease severity. Hence, it is an
important biomarker in diagnosis and assessing these
verity of infectious diseases.*'Meta-analysis of 20
studies including 4843 COVID-19 patients, reporting
impact of elevated CRP (>10 mg/L) on outcomes
showed that there is nearly fourfold higher risk of poor
outcomes inCOVID-19 patients with elevated CRP
(pooled-OR:3.97; 95% Cl:2.89-5.45; p<0.00001)."

Some studies suggested that an early elevation in C-
reactive protein (CRP) greater than 15 mg/l provides a
marker of disease severity and levels greater than
200 mg/l on admission are independently associated
with five times the odds of death.*Inpatients with
sepsis, elevated CRP level >100 mg/L has been
identified as an independent predictor of ICU and 30-
day mortality as well as length of ICU stay in patients
who fulfillSepsis-3 criteria.*® Elevated CRP values have
been reported in viral respiratory illnesses such as
SARS, MERS-CoV, and H1N1, and have been reported
to correlate with disease severity and predictors of
disease progression.’*® Similarly, CRP levels have

been reported to be elevated in hospitalized patients
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with COVID-19, and to correlate with severity of
disease and mortality.

In one retrospective study, CRP and IL-6 values on
admission were independent predictors of disease
severity, while in a small prospective study IL-6 and
CRP levels correlated with the development of
respiratory failure.”*** Another small retrospective
study reported a correlation between mortality and CRP
values in diabetic patients with COVID-19.**few
researchers have reported a direct association between
the level of CRP with the inflammation and severity of
disease,® suggesting that CRP levels can be most
effective and sensitive biomarker in predicting the
COVID-19 disease progression.

The findings of our study suggest that determination of
serum CRP along with the other routine laboratory tests
is useful for predicting high risk and need for ICU care
in the early stage to prevent the adverse outcome of
Covid-19 disease.

Conclusion

Study of biomarkers is essential for identifying high
risk categories following Covid-19 diagnosis for
optimal resource allocation, to improve the clinical
management and prevention of serious complications.
CRP is widely available, easy to obtain, and
inexpensive. Our study advocates that determination of
biochemical parameters like CRP at the time of
hospitalization helps in predicting the severity of
disease and need for ICU care, leading to better
treatment management and prevention of adverse
outcome.

Limitations and Future Suggestions

In Our study we collected sample from a single center
and has short sample size, thus it may lack

generalizability. Furthermore consequent missing

© 2021 1IIMSIR, All Rights Reserved

clinical data was another limitation therefore,

subsequent clinical studies with larger sample sizes and

multiple CRP level measurements, especially at
different treatment times, should be performed to
confirm our findings.
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