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INTRODUCTION

Coronavirus belongs to the family Coronaviridae and order 
Nidoviridales. An unknown viral outbreak has been reported 
in December 2019, which was later diagnosed to be SARS 
– CoV2.  The pandemic COVID-19   is an important global 
threat because of its higher infectivity and case fatality rate 
in high-risk patients.1The studies related to physiological 
mechanisms, pathogenesis, effective laboratory diagnostic 
methods are still in investigative stages. Appropriate moni-
toring and proper follow up of treatment strategies are im-
portant in the clinical improvement of the cases. Computer-
ized Tomography (CT) scan plays an important role in the 
assessment of the disease. However, some patients do not 
show any hypoxemia or respiratory distress which further 
indicates that the disease is multifaceted. 

Several studies on COVID-19 report that inflammatory reac-
tions play a vital role in disease progression.2,3 Several in-

flammatory markers have been studied to detect the severity 
and fatality of COVID-19.4 Some of the inflammatory mark-
ers such as Procalcitonin, serum ferritin, C reactive protein 
(CRP), Erythrocyte Sedimentation Rate (ESR) are associ-
ated with the severity of COVID-19 disease.5,6 Many studies 
in the recent past have reported that CRP is positively asso-
ciated with dengue infection indicating that CRP monitoring 
is one of the reliable biomarkers in predicting the severity of 
viral infections.7,8

We assume that CRP can be used in monitoring the prog-
nosis of the COVID-19 patients. CRP levels help in the 
early diagnosis of the cases. Patients with severe infec-
tion are often associated with high levels of CRP. In this 
study, we evaluated the association between the CRP and 
the severity of COVID-19 pneumonia. This study would 
help the clinicians to monitor the prognosis and severity 
of the disease.
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ABSTRACT
Introduction: The pandemic COVID-19   is an important global threat because of its high infectivity and case fatality rate in high-
risk patients. The studies related to physiological mechanisms, pathogenesis, effective laboratory diagnostic methods are still 
in investigative stages. Several studies on COVID-19 report that inflammatory reactions play a vital role in disease progression. 
Objective: In this study, we evaluated the association between the C-Reactive Protein (CRP) and the severity of COVID-19 
pneumonia. This study would help the clinicians to monitor the prognosis and severity of the disease.
Methods: A Retrospective study conducted in the Department of Microbiology over 3 months with 336 laboratories confirmed 
Corona positive patients. Blood samples were collected from these patients and CRP was estimated by the Latex Agglutination 
test.
Results: Of the 336 patients, 142 (42.2) showed positive results for CRP. Among CRP positive cases, 67 showed high 
CRP(>24mg/L) and 75 showed low CRP(≤24mg/L). High CRP was found to be associated with increased severity of the illness.
Conclusion: CRP may be a marker of disease severity and may be a valuable indicator for determining the severity of patients 
with COVID-19. Continuous CRP monitoring may also predict the prognosis of cases. Further investigations are required to 
demonstrate the mechanisms by which increased CRP is seen in patients suffering from SARS- CoV-2.
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MATERIALS AND METHODS

Study design and participants
This is a retrospective study of 336 adult patients (males and 
females) admitted with laboratory-confirmed COVID-19. 
The study was conducted in the Department of Microbi-
ology, Sree Balaji Medical College and Hospital (Bharath 
Institute of Higher education & Research), Chennai, Tamil 
Nadu, India over 3 months (June 2020 to August 2020). In-
stitutional ethical committee approval was obtained.

Procedure
On admission, the patients with complaints of cough, chest 
pain and other respiratory or digestive symptoms with or 
without fever were screened by RT PCR for SARS- CoV-
2. Only those who were RT PCR positive for SARS-CoV-2 
were included in the study. 2-3ml of Venous blood samples 
were collected from all these patients in a sterile tube without 
anticoagulant for estimation of CRP. The blood was allowed 
to clot at room temperature. Serum was separated after cen-
trifugation at 3500 rpm for 10 min. The test was performed 
immediately using the Qualitative and Semi-Quantitative 
Rapid Latex slide agglutination test.

Qualitative slide test
The test serum was placed within the circled area on the spe-
cial slide provided in the kit to which a drop of CRP latex 
agent was added. Both were mixed well and the slide was 
gently rocked for 2 minutes and noted for macroscopic ag-
glutination.

Interpretation
Coarse agglutination - Strongly positive

Finer agglutination – Weakly positive

Smooth suspension without any noticeable change – Nega-
tive

Semi-Quantitative Slide test
A series of dilutions of a test serum in normal saline 
(eg:1:2,1:4,1:8 etc) was prepared. One drop of CRP latex re-
agent was added to them and observed for agglutination for 
2 minutes. The highest dilution which shows agglutination is 
taken as the CRP titre of the test serum.

Interpretation
The highest dilution that gives agglutination was multiplied 
with a factor of 6 (sensitivity of antigen 6 microgram/ml)

Once CRP was positive, they were categorized into High 
(>24mg/L) and low CRP (<=24mg/L). The patients were 
followed up until discharge or until they were shifted to 
higher centres due to deterioration of vitals.

RESULTS

Of these 67 high positive CRP patients around 65 cases even-
tually improved with treatment, only 2 cases were shifted to 
higher centres due to a decrease in saturation (Table 1). All 
75 Low positive CRP patients improved well with treatment 
and got discharged (Table 2).

Table 1: Tabulation of CRP positive cases
Month Total no of Covid posi-

tive cases tested for CRP
Total no of cases 
positive for CRP

June 2020 106 39

July 2020 133 53

August 2020 97 50

Total 336 142 (42.2%)

Table 2: Percentage of high and low CRP
Month Total no of cases 

with low positive for 
CRP (<=24mg/L)

Total no of cases 
with high positive 
for CRP (>24mg/L)

June 2020 25 14

July 2020 25 28

August 2020 25 25

Total 75 (22.3%) 67 (19.9%)

DISCUSSION

The number of patients with COVID-19 is increasing glob-
ally with increasing case fatality. Early monitoring of key in-
dicators was an important basis to guide treatment strategies, 
and early assessment of the severity of the patient condition 
was of great value.9 Level of CRP correlated well with the 
level of inflammation. Factors such as age, sex, and physi-
cal condition do not affect the concentration of CRP.10 The 
production of C-reactive protein activates complement and 
increases phagocytosis. Hence it reduces the pathogenic mi-
croorganisms that attack the body. The level of C-reactive 
protein is already used for the early diagnosis of pneumo-
nia.11  Patients with severe pneumonia had high CRP levels. 
It is considered a significant marker in the diagnosis and as-
sessment of severe pulmonary infections.12

Our study shows that increasing CRP levels are positively 
correlating with the progression of the disease. The low posi-
tive cases seemed to have a better prognosis than High CRP 
positive cases. Among the 67 high CRP positive cases, al-
most 50 per cent of the cases experienced prolonged hospital 
stay when compared to the low positives. Two of the high 
positives were shifted to higher centres due to worsening of 
symptoms. Our study was comparable to a study conducted 
by Wang et al. which showed that CRP levels increased with 
the disease progression.9 Hence early stage inclusion of CRP 
levels could reflect on lung lesions and disease prognosis.13 
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Another study conducted by Matsumoto et al. also showed 
similar findings.13

 Studies show an increase in CRP levels even before critical 
CT findings are visualized in COVID-19 patients. Hence it 
acts as an early predictor of severity. Some studies reported 
other inflammatory markers like Erythrocyte sedimentation 
rate to be positively associated with CT severity scores. Im-
munological marker like IL-6 is also found to be increased in 
non-survivors than survivors. Another important inflamma-
tory marker like increased Procalcitonin also shows a five-
fold higher risk of severe SARS CoV2 infection in few stud-
ies but it may not be considered as a prognostic marker as 
it may be influenced by preexisting comorbid conditions.14

Another study by Cheng B et al. showed higher neutrophil 
count: lymphocyte count ratio (NLR) and CRP at admission 
were good predictors for critical condition and death.15A study 
by Qilin Li et al. suggests a combination of eosinopenia (<0.02 
109/L) and elevated hs-CRP (>4mg/L) can help in effectively 
triaging COVID-19 cases from other respiratory diseases in a 
centre with limited resources.16 Another study conducted by 
Weichenet al. also correlated with our study findings.17

Other biomarkers such as high ferritin levels have been 
described as a predictor of acute respiratory distress syn-
drome.18 Recent studies show decreased lymphocyte counts 
and increased D-dimer concentrations point out a negative 
prognosis. Several other biomarkers such as decreased albu-
min levels, elevated creatine kinase levels and higher LDH 
levels were also associated with poor prognosis. 19

CONCLUSION

Our study shows that CRP may be a marker of disease se-
verity and may be a valuable indicator for determining 
the severity of patients with COVID-19. Continuous CRP 
monitoring may also predict the prognosis of cases. Further 
investigations are required to demonstrate the mechanisms 
by which increased CRP is seen in patients suffering from 
SARS- CoV-2. 
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