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ABSTRACT

Introduction: COVID-19 pandemic has emerged as a global
challenge threatening human life worldwide. Early recognition
of severe forms of COVID-19 infection is critically essential for
timely triaging of COVID-19 patients. Biochemical Parameters
correlating clinically with the severity of COVID-19 infection
amidst testing of Peripheral Oxygen Saturation (SpO,) levels can
serve in timely management of severe COVID-19 infections.

Aim: To estimate the concentrations of proinflammatory cytokine
serum Interleukin-6 (IL-6) and serum ferritin levels and to clinically
correlate these markers with COVID-19 disease severity.

Materials and Methods: A cross-sectional single center study
conducted in a tertiary care hospital and research center
from July 2020 to September 2020, 113 COVID-19 positive
patients confirmed by Real Time-Polymerase Chain Reaction
(RT-PCR) were included, Serum IL-6 and Serum Ferritin levels
were measured in the patient’s blood sample using standard
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Enzyme linked Immunosorbent Assay (ELISA) and Vitros ECi
Immunodiagnostics respectively. Data obtained was statistically
analysed using Statistical Package for the Social Science
(SPSS) Software version 22.0.

Results: Of the 113 COVID-19 infected patients, 53 were included
in Group A, 27 patients in Group B and 33 patients in Group C.
Mean+SD of Serum IL-6 levels were 10.92+2.65, 40.05+11.66
and 120.92+40.96 pg/mL (p<0.001) and Serum Ferritin levels
368.21+374.85, 309.15+291.58, and 433.45+376.13 ng/mL,
respectively.

Conclusion: IL-6 correlated significantly with disease severity
of COVID-19 infection and can be judiciously used for
stratification and management of COVID-19 infected patients.
Serum Ferritin concentration were found to be high in severe
cases of COVID-19 infections and did not show any significant
variation compared with mild to moderate COVID-19 infection.
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INTRODUCTION

The Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2) infection now popularly known as the COVID-19 or novel
Coronavirus infection was declared a pandemic in March 2020.
Since then there has been a dramatic increase in the number of
SARS-CoV-2 infected patients globally [1]. Several cases with clinical
presentation resembling viral pneumonia emerged with severe
manifestations requiring treatment in Intensive Care Units (ICUs).
The early recognition of severe forms of infection due to COVID-19
is essential to triage patients who might require treatment in these
cases [2].

SARS-CoV-2 is a RNA virus belonging to the family coronaviridae,
with the viral spike protein having 20-30 amino acids longer
compared to other closely related coronaviruses. Apart from the
Immune evasion of the host brought about by this family of viruses,
the variation in the viral spike is hypothesised to give this strain an
extra edge to facilitate the additional unidentified mechanisms by
which the SARS-CoV-2 virus alters the pathogenesis of the disease
particularly its severity and outcome [3].

Recent studies done in various countries have observed the
development of severe manifestations of COVID-19 infection to be
related to the hyperinflamatory state or cytokine storm. Cytokine
storm secondary to hyperactivity of host immune responses and
a massive inflammatory cell infiltration in the lungs causes Acute
Respiratory Distress Syndrome (ARDS) [4,5]. Though the diagnosis
of a COVID-19 infection is based on the presence of the virus in
oropharyngeal swabs identified by RT-PCR, there is still a search
for laboratory markers for early identification and stratification
of patients, into those who might require intensive care therapy,
immunosuppressant therapy and antiviral therapy.
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According to the reports from Wuhan, China, where the first cluster
of pneumonia cases due COVID-19 was reported and from other
provinces [4-8], the severity of the COVID-19 infection has been
related to the highly elevated inflammatory markers in the serum like
ferritin, monocytes/macrophage activation, elevated pro inflammatory
cytokine and chemokine levels like IL-1, IL-6 and Tumor Necrosis
Factor-o (TNF-a) [9-12].

Among the biomarkers, increased Serum Ferritin and IL-6 levels
have been suggested as prognostic indicators in COVID-19 patients
[1]. Considering the fact that these biomarkers were tested during
the early phase of the pandemic and most of the studies were
retrospective in design and there may have been a change in
the virulence of the COVID-19 infection due to human to human
dissemination [13], this study aimed at estimating the concentration
of IL-6 and Ferritin in the serum of the patients who were tested
positive for COVID-19 infections and admitted at our hospital, and
further correlating these levels with clinical presentation and severity
of the disease due to COVID-19 infection.

MATERIALS AND METHODS

This cross-sectional analytical study was conducted in a tertiary care
hospital and research center attached to Sri Devaraj Urs Medical
College, Kolar, Karnataka, India. The study was conducted between
July 2020 to September 2020. Ethical clearance was obtained from
Institutional Ethical Committee (IEC) Ref No: DMCKLR/IEC/306/2020-
21dated 9-10-2020. Informed consent was obtained from all the
participants.

Sample size calculation: Sample Size of 113 cases was estimated
using n'master 2.0 sample size calculating software considering
the IL-6 estimates as reported in a study by Chen X et al., variance
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estimate 6=40.96, at confidence interval of 95% and absolute
precision of 8 pg/mL. The IL-6 levels in severe cases was
(120.92+40.96). The total sample size was estimated to be 101+11
(non compliance)=112 patients. So, total 113 COVID-19 positive
patients were taken for the study [14,15].

Inclusion criteria: All COVID-19 positive patients, diagnosed upon
admission by RT-PCR of oropharyngeal swabs with or without
respiratory symptoms were included in the study group.

Exclusion criteria: Patients younger than 18 years, critically ill patients
like acute myocardial infarction patients during hospitalisation, diabetes
mellitus with acute complications, acute pancreatitis, chronic kidney
disease.

A total of 113 RT-PCR positive for COVID-19 virus were enrolled in
the study and were segregated into three groups- Group A included
asymptomatic patients and patients with mild symptoms with
Respiratory Rate (RR) <24/m and SpO, >94% in room air, Group
B included symptomatic patients with mild to moderate pneumonia
with RR: 24-30/m (or) SpO,: 90%-94% at Room Air, Group C
included symptomatic patient with severe pneumonia with ARDS
RR >30/min (or) SpO, <90% at Room Air (or) less than 94% with
Oxygen, ARDS. This categorising of patients was based on the new
clinical management protocol: COVID-19 guidelines by Government
of India, Ministry of Health and Family Welfare, Directorate General
of Health services. Version 5.2020 [16]. A detailed clinical history of
co-morbidities like diabetes mellitus, cardiac disease, tuberculosis,
bronchial asthma and arthritis if any were recorded.

Method of Sample Collection

A 3 mL venous blood was collected from the patients with aseptic
precautions, centrifuged at 3000 rpm for 5 minutes and the separated
serum was used for Serum IL-6 estimation using Standard Enzyme
Linked Immunosorbent Assay kits (Krishgen Bio Systems, India), as
per kit instructions. Serum IL-6 levels were expressed in pg/mL.

Serum ferritin levels were estimated using automated clinical
biochemistry analyser (Vitros ECi immunodiagnostic systems, Ortho
clinical diagnostics, United Kingdom). Serum Ferritin levels expressed
in ng/mL.

STATISTICAL ANALYSIS

Collected data was coded into excel format. Continuous data was
presented with mean, standard deviation and confidence interval.
The data was checked for normality and Mann-Whitney U test, and
Kruskal Wallis Test was used to test significance of difference between
the groups mean. A p-value <0.05 was considered as statistically
significant. IBM SPSS 22 version software was used for data analysis.

RESULTS

In the present study, 113 COVID-19 infected patients confirmed by
RT-PCR were included. A total of 22 patients were aged between 20-
40 years, 66 patients between 41-60 years age group and 25 patients
were in 61-80 years of age group [Table/Fig-1]. The number of male
patients was 76 and female patients were 37. Group A had 53 patients
among which 6 patients were asymptomatic and 47 had mild
symptoms with RR of <24/mand SpO, of >94% in room air, the number
of patients with co-morbidities like type 2 diabetes mellitus were 13,
with hypertension and cardiac disorders were 11 and with respiratory
disorders were 4 in Group A. In Group B there were 27 patients among
which 7 had mild symptoms and 20 patients had moderate symptoms
with RR: 24-30/m (or) SpO, of 90%-94% at room alir.

The mean levels with standard deviation of Serum IL-6 and serum ferritin
in Group A, Group B and Group C patients, respectively has depicted in
[Table/Fig-2,3]. On pairwise comparison by Mann-Whitney U test among
the groups it shows that the mean IL-6 levels are significantly different
in all the three groups. Kruskal Wallis pairwise comparison shows IL-6
levels to be significantly increased in Group C patients with severe
disease compared to Group A and Group B patients with mild and

www.jcdr.net

moderate disease respectively (p-value <0.001). Serum Ferritin levels
did not show any statistically significant difference among Group A,
Group B and Group C, however ferritin levels were markedly increased
in Group C patients with severe disease (p-value=0.428) [Table/Fig-4].
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[Table/Fig-1]: The number of COVID-19 positive patients according to age

groups, most of the patients belonged to the age group between 41-60 years.
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[Table/Fig-2]: Bar Diagram showing Serum IL-6 Levels in pg/mL, expressed as

mean difference and standard deviation in Group A, Group B, Group C with COVID-19
infection, respectively.
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[Table/Fig-3]: Bar diagram showing Serum Ferritin levels in pg/mL, expressed as

mean difference and standard deviation in Group A, Group B, Group C with Mild,
Moderate and Severe COVID-19 infection, respectively.

Kruskal
Std. Wallis Mann-Whitney
Parameters N Mean | Deviation | p-value | (pairwise) p-value
Group A 53 10.92 2.65
IL-6 GroupB | 27 | 40.05 11.66 <0.001*** <0.001***
Group C 33 | 120.93 40.96
Group A | 53 | 368.21 374.85
Ferritin | Group B 27 | 309.15 291.58 0.406 0.428
Group C | 33 | 433.45 376.13

[Table/Fig-4]: Correlation analysis of Serum IL-6 Levels and Serum Ferritin levels in
Group A, Group B and Group C patients with Mild, Moderate and Severe disease of

COVID-19 infection; Mann-Whitney U test and Kruskal Wallis pairwise comparison.
Serum IL-6 was an indicator of COVID-19 disease severity (p<0.001 **highly significant)
compared to Serum Ferritin.
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Group A patients were managed with Face mask/Nasal Prongs,
Group B patients were managed with high flow nasal cannula/
Bilevel Positive Airway Pressure (BIPAP), Group C patients required
mechanical ventilation/high flow nasal cannula.

DISCUSSION

In the present study, 113 RT-PCR confirmed COVID-19 infection
cases, the patients had presented with mild symptoms to severe
pneumonia. The patients with severe symptoms required ICU
Admission. Around admitted to the ICU under mechanical ventilation
died due progression of the COVID-19 infection to severe ARDS. In
this cross-sectional analytical study, the levels of IL-6 were found to
be significantly elevated in COVID-19 infected patients presented
with severe symptoms, the mean levels of IL-6 was consistently
increasing in mild to moderate and from moderate to severely
infected COVID-19 patients. The findings in this study were in par
with the retrospective study of dynamic changes in IL-6 levels in
COVID-19 patients observed by Liu Z et al.,, on 738 COVID-19
Patients admitted in the hospital at Wuhan, China. The author
observed increased levels of IL-6 that significantly correlated with
disease severity and hospital mortality due to COVID-19 infection [1].

As far as authors have understood the pathogenesis of COVID-19
infection. The coronavirus binds with the Angiotensin Converting
Enzyme 2 (ACE2) receptors on the surfactant producing Type |l
alveolar cells, ciliated and goblet cells in the airways [17-19]. The
coronavirus effectively inhibits type 1 Interferon (IFN) signaling that
will suppress the antiviral programs and subsequently activate
innate and adaptive immune response that induces the release
of Proinflammatory cytokines through NF kB pathway. The
proinflammatory cytokines include IL-1, IL-6, and TNF o later
increases the vascular permeability, causing influx of large amounts
of fluid and blood cells into the alveoli causing ARDS [20,21].

In this study, any significant clinical correlation with ferritin levels
among COVID-19 patients could not found. However, it was found
that the serum ferritin levels were quiet high in severe cases as
compared with mild to moderately symptomatic COVID-19 infection.
The present study findings were in par with observations made by
Zhou F et al., where Ferritin levels of >400 correlated significantly
with severe infection and mortality due to COVID-19. The increased
ferritin levels in patients with severe COVID-19 infection may indicate
a secondary bacterial infection, resulting in increased synthesis and
release of intracellular ferritin especially from the reticuloendothelial
system during viral and bacterial infections [22].

Ferritin is a protein concerned with iron storage and homeostasis,
serum ferritin is also an acute phase protein found to be elevated during
infections, as a part of host defense mechanisms, hyperferritinaemia
in infections is protective as it limits the production of free radicals
and mediates immunomodulation [23]. Previous studies show
hyperferritinemia in dengue virus infection to indicate a highly active
disease with immune activation and coagulation disturbances [24,25].

Similarly, in COVID-19 the release of excessive of ferritin from cells
is observed to be due to cytokine stimulus especially IL-6, as an
account of viraemia there is significant activation of macrophages.
This hyperferritinemia is seen in severe infections of COVID-19 and
its levels correlates with high mortality [26,27]. This study could
not find any significant correlation between serum IL-6 levels with
Ferritin levels across disease severity taken together. However,
there was a proportionate increase in the levels of IL-6 with regards
to the severity in manifestations of COVID-19 infected patients in
the present study. Hence, determining the IL-6 levels in COVID-19
patients can be a potentially useful in clinically correlating with the
severity of the infection and timely management.

Limitation(s)
The influence of other co-morbid conditions and habits on the
levels of IL-6 and Ferritin Levels that can affect the outcome of
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COVID-19 infection should also be considered in future studies
with larger sample size.

CONCLUSION(S)

Serum IL-6 levels independently showed a good correlation with
disease severity among COVID-19 patients, and serum ferritin levels
was elevated only in severely symptomatic individuals with COVID-
19 infections. Hence, Serum IL-6 could have a significant role in
assessment of disease severity and prognosis among COVID-19
patients.
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