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Role of inflammatory markers in risk stratification of Covid-19
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Introduction
COVID-19 is a highly contagious disease and the first 
COVID-19 epidemic occurred in Wuhan, China, in 
December 2019 [1].The clinical manifestations are 
changing rapidly, and the symptoms are varying depending 
on the severity. The severe cases usually posses hypoxia 
and progress to multiple organ dysfunction and finally 
to death [2]. However, there were no reliable markers 
available to predict the disease severity and progression. 
Inflammatory responses triggered by rapid viral replication 
of SARS-CoV-2 and cellular destruction can recruit 

macrophages and monocytes and induce the release of 
cytokines and chemokines [3]. The released cytokines and 
chemokines at the site activate immune responses, which 
leads to cytokine storm and severity [4]. Inflammatory 
markers such as C-reactive Protein (CRP), Interleukin-6 
(IL-6), serum ferritin, Erythrocyte Sedimentation Rate 
(ESR) and Procalcitonin (PCT), and have been reported 
to be significantly associated with the high risks of the 
development of severe COVID-19 [5-7]. As there is no 
effective therapy for COVID-19, it is useful to evaluate the 
inflammatory markers to monitor the disease progression. 
Several studies have shown increased pro inflammatory 
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cytokines in serum of COVID-19 patients. Also, anti-
inflammatory agents for COVID-19 therapy highlight 
the critical role of inflammation in the progression of 
COVID-19 [8,9].The analysis of parameters like LFT, 
RFT, RBS, CBC, Hs CRP, Ferritin, IL6, LDH, PCT, 
D-dimer got much importance in Covid19 infection for 
monitoring the disease progression and in planning the 
treatment protocols. The aim of this study is to explore 
the important inflammatory biochemical markers like Hs 
CRP, Ferritin, IL6, LDH, PCT and D-dimer to assess the 
association with the severity of the disease.

Methodology
A total number of 300 Covid 19 infected patients who were 
confirmed positively by SARS-CoV-2 nucleic acid RT-
PCR using specimens derived from oropharyngeal swabs, 

prior to the admission in NRI General and Super speciality 
were included in the study. The study population was 
categorized based on symptoms and oxygen saturation as 
per MoHFW, Government of India into Mild, Moderate 
and Severe. All the 300 patients were divided into 3 
groups; mild, moderate and severe cases with 100 in each 
group. At the time of admission venous blood samples 
were collected from all the patients to analyze Hs CRP, 
Ferritin, IL6, LDH, PCT and D-dimer. The data collected 
is compared among the three groups using the statistical 
tool Analysis of variance-ANOVA.

Results
Results for these studies are mentioned in the Tabular form 
and Figures (Table 1 and Figures 1-6).

Table 1. Mean with SD values of inflammatory markers in Mild, Moderate and Severe cases. 

Parameter Mild Moderate Severe P Value

IL-6 8.124 ± 1.009 20.12 ± 7.23 121.33 ± 233.45 p<0.05

D-DIMER 0.5334 ± 0.12 0.8984 ± 0.17 3.3778 ± 2.20 p<0.05

PCT 0.4369 ± 0.12 1.0573 ± 0.37 3.9169 ± 3.59 p<0.05

LDH 259.42 ± 78.50 396.35 ± 105.53 699.94 ± 316.23 p<0.05

FERRITIN 397.7 ± 120.89 535.36 ± 104.36 888.8 ± 380.36 p<0.05

HS-CRP 7.761 ±  1.01 11.827 ± 2.72 45.5539 ± 17.39 p<0.05

Figure 1: Shows positive correlation of IL-6 and CRP in Mild Covid-19 cases with r-value 0.91 and p-value 0.0001. Note: (    ) IL-6;  
(    ) Linear66 (IL-6)

Figure 2 : Shows positive correlation of D-dimer and Ferritin in Mild Covid-19 cases with r-value 0.4 and p-value 0.02. Note: (    ) 
D-dimer; (    )  Linear
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Figure 5: Shows no correlation of IL-6 and CRP in severe Covid-19 cases with r-value 0.03 and p-value 0.76. (      ) IL-6; (      ) 
Linear (IL-6)

Figure 3: Shows positive correlation of IL-6 and CRP in Moderate Covid-19 cases with r-value 0.89 and p-value 0.0001. Note: (     ) 
IL-6; (     )  Linear (IL-6)

Figure 6: Shows weak positive correlation of D-dimer and Ferritin in severe Covid-19 cases with r-value 0.14 and p-value 0.16. 
Note: (    ) D-dimer; (    ) Linear (D-dimer)

Figure 4: Shows positive correlation of D-dimer and Ferritin in Moderate Covid-19 cases with r-value 0.69 and p-value 0.00002. 
(      ) D-dimar; (      ) Linear (D-dimar)
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Discussion
In our study, the inflammatory markers like Hs CRP, 
Ferritin, IL6, LDH, PCT and D-dimer are significantly 
rise with the severity of case. CRP is a sensitive systemic 
marker of acute-phase response in inflammation and 
infection, which could be used as indicator of inflammation 
[10]. Studies reported CRP level was positively correlated 
to the severity of COVID-19 [11]. IL-6 levels also 
positively correlated with the severity of COVID-19 [12]. 
Serum ferritin is an iron storage protein that is widely 
measured as an indicator of iron status, but it is also a 
well-known inflammatory marker. Serum ferritin levels 
can be increased significantly in response to inflammation 
and a variety of diseases. Studies found that patients 
with hyperferritinemia (≥ 500 ug/L) were more likely to 
progress with bilateral pulmonary infiltration and a more 
severe disease course [13]. The present study also found 
a significant rise in Serum Ferritin levels in severe cases. 
Patients with severe community-acquired pneumonia 
had significantly higher D-dimer levels, and D-dimer 
within normal range indicated low risk for complications 
[14]. Augmented activity of urokinase could cause 
hyperfibrinolysis, by increasing cleavage of plasminogen 
into the active plasmin, and finally led to diffuse alveolar 
damage and acute lung injury, in a mouse model of 
SARS-CoV disease [15]. In our study, we also observed 
correlations between the markers, a positive correlation 
between inflammatory markers IL6  and Hs CRP in mild 
and moderate cases was seen but in severe cases there is 
no correlation, this may be because of cytokine storms 
where isolated release of more IL6 in severe cases. Studies 
shown, that even moderately elevated IL-6 levels above 80 
pg/mL is enough to identify COVID-19 infected patients 
with high risk of respiratory failure [16]. The serum 
SARS-CoV-2 nucleic acid, which is strongly associated 
with cytokine storm, is closely correlated with extremely 
high IL-6 serum levels [17]. Studies also suggest that 
serial measurement of circulating IL-6 might be useful to 
observe disease progression, if IL6 measures immediately 
after COVID-19 diagnosis confirmation, it may predict 
the upcoming risk of respiratory failure among SARS-
CoV-2 infected patients [18]. The same correlation pattern 
was observed with Ferritin and D-dimer i.e; positive 
correlation in mild and moderate but weak positive 
correlation in severe cases. In our study, we also observed 
a significant rise of LDH and PCT in severe cases which 
go in accordance with other studies [19-21].

Conclusion
Our study shows that IL-6, Hs CRP, Ferritin, LDH and 
Procalcitonin are effective markers that might be able to 
predict upcoming complications with high accuracy and 
help physicians to asses patients in early stage. These 
markers are very much useful in risk stratification in 
a covid infected patient. In the face of new pandemic, 
affecting millions of people worldwide, the need to develop 
new approaches to the existing ones in the treatment of 

severe viral infections is more important than ever. Since, 
the inflammatory and coagulation markers are highly 
elevated in severe cases clearly states that over expression 
of inflammation and hyper coagulation appears to be 
associated with severe COVID-19 outcomes, hence the use 
of appropriate drugs to control hyper immune response, 
inflammation and hyper coagulation may provide a life-
saving approach towards a severe covid infection.
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