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Abstract

Background: The global outbreak of coronavirus disease 2019 (COVID-19) presents numerous obstacles for
healthcare professionals. The present study aimed to evaluate and compare the role of serum biomarkers
like- C-reactive protein (CRP), interleukin-6 (IL-6), and D-dimers in the severity of COVID-19 infection.
Methodology: A cross-sectional, observational retrospective pilot study was conducted in Udaipur, Rajasthan,
wherein data was collected from 250 subjects, out of which, data of 100 subjects were included as per the
inclusion criteria. The data was recorded retrospectively among the health professionals via Google Forms
in Udaipur, Rajasthan.

Results: There were 1 (1%), 3 (3%), 31 (31%) and 65 (65%) participants with minor elevation (0.3-1.0),
moderate elevation (1-10), marked elevation (10-50) and severe elevation (>50) of CRP respectively. The
difference between the groups was statistically highly significant with a significantly higher number of study
participants with a severe elevation of CRP levels (x> = 107.84, P < 0.001). The results showed that there
was a significant difference between the groups with IL6 in 0-7 range while 96 (96%) study participants
had >7 IL6, and the difference was statistically highly significant (2 = 84.640, P 0.001).

Conclusion: In conclusion, the existing body of research indicates a discernible correlation between COVID-19
infection and the fluctuation of biomarker levels. This supplement has the potential to be utilised in clinical
practice as a means of informing treatment decisions and determining the necessity of admission to the
intensive care unit (ICU).
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INTRODUCTION

resources, appropriate therapies, close patient monitoring,
and prompt discharge are essential to saving lives. Clinicians

The global COVID-19 pandemic creates many challenges
for healthcare practitioners. Rapid diagnosis and
hospitalization, risk classification, good use of intensive care
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must use clinical assessment, but biomarkers can provide
additional, objective data that can dramatically impact
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healthcare. Instead of alocalised 11 respiratory infection,
COVID-19 is a systemic disease caused by complex
interactions between the immunological, inflammatory,
and coagulative pathways.!"!

The SARS-CoV-2 virus was formally identified as the
cause of COVID-19. Although a large percentage of
people have recovered from COVID-19, over 45%
may experience protracted COVID symptoms for four
months after the initial SARS-CoV-2 infection.*”! A
study! suggests that eldetly people may have a lower risk
of long-term COVID. Females are more likely than males
to have persistent COVID-19 symptoms.F! Long-term
COVID causes neurological, neuropsychiatric, cardiac, and
gastrointestinal symptoms.1 Several studies have connected
protracted COVID to tiredness (29-58%), headache
(10-44%), and anxiety or depression (22-28%).") Many
long-term COVID patients with pulmonary symptoms
report dyspnea or respiratory discomfort (21-24%)
and anosmia or ageusia (12-15%).%" Female patients
with protracted COVID syndrome are more likely than
male patients to develop neurological, neuropsychiatric,
cardiac, gastrointestinal, and rheumatological issues.!""!
Moreover, long-term COVID pulmonary or neurological
problems may affect work performance and domestic
responsibilities.l"!")

COVID-19 has a wide range of clinical severity. Research
shows that 30-60% of COVID-19 patients had no
symptoms or minimal symptoms. About 5% of those
with symptoms are extremely unwell.l'”) Multiorgan
failure and respiratory compromise characterise severe
COVID-19. Advanced age, male gender, and chronic
health conditions as such diabetes, cardiovascular
disease, immunosuppression, and obesity are risk factors
for severe illness. Clinical symptoms very quickly, and
severe cases can cause hypoxia, organ failure, and death.
Still, no reliable indications exist for illness severity and
progression.!”’l Biomarkers are quantifiable attributes
used to identify disease presence, monitor clinical
progression, interpret responses to interventions, predict
treatment response, identify high-risk populations, and
identify susceptibility or risk factors."*'®
are becoming a key diagnostic tool for SARS-CoV-2
treatment. Immunological indicators can measure the
immune response and predict COVID-19 prognosis.!"”!
Biomarkers for severe organ failure have been found
recently. Serum ferritin, CRP, d-dimer, and procalcitonin
are biomarkers. These studies also underline the use
of biomarkers in identifying patients at risk of poor
outcomes. There is little study on immunological markers
and COVID-19 prognosis and severity in India. Thus,

| Biomarkers

this study examined how IL-6, CRP, and D-dimer levels
affect severe COVID-19 infection in hospitalised patients.
SARS-CoV-2, the cause of severe acute respiratory
syndrome, has many symptoms, including multiorgan
dysfunction. COVID-19 can alter biomarkers, which can
be used to identify, predict, and assess illness progression
and consequences.””! Hence, this study investigated the
impact of blood biomarkers such as CRP, I1L-6, and
D-dimers on the severity of COVID-19 infection.

METHODOLOGY

In the present retrospective study, wherein data was
collected from over 250 subjects, out of which, data of
100 subjects were included as per the inclusion criteria.
The data was collected from private laboratories, and it
included the Age, Gender, IL-6, CRP and D-dimer values
of hospitalised. The data was recorded retrospectively
among the health professionals via Google Forms in
Udaipur, Rajasthan.

The age group taken into consideration was between 20
and 50 years. The patients with comorbidities or any other
systemic illness were excluded from the study. The data
was tabulated and sent for statistical correlation. Statistical
analysis was performed using IBM, SPSS version 26.
Standard descriptive and analytics statistics will be used to
analyze the data. The Chi-square test was used to test for
significant differences and P-value =0.05 will be considered
significant.

RESULTS

Table 1 and Figure 1 show the distribution of study
participants according to gender. There were 65 (65%)
males and 35 (35%) females in the study.

Table 2 and Figure 2 show the distribution of study
participants according to CRP levels. There were 1 (1%),
3 (3%, 31 (31%) and 65 (65%) participants with minor
elevation (0.3-1.0), moderate elevation (1-10), marked
elevation (10-50) and severe elevation (>50) of CRP
respectively. The difference between the groups was
statistically highly significant with a significantly higher
number of study participants with a severe elevation of
CRP levels (x> = 107.84, P < 0.001).

Table 1: Distribution of study participants according to
demographic details

Demographic Frequency Percentage Mean Age with
Parameter Std. deviation
Males 65 65% 53.03+13.11
Females 35 35% 56.68+12.03
Total 100 100%
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Table 3 and Figure 3 show the distribution of study
participants according to IL6 levels. There were 4 (4%) study
participants with 116 in 0-7 range while 96 (96%) study
participants had >7 IL6 levels and the difference between
the groups was statistically highly significant ()* = 84.640,
P <0.001).

Table 4 and Figure 4 show the distribution of study
participants according to D-dimer levels. All the study
participants [100 (100%)] had positive D-dimer values.

B Males M Females

Figure 1: Distribution of study participants according to the Gender
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Figure 2: Distribution of study participants according to CRP levels
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Figure 3: Distribution of study participants according to IL6 levels

DISCUSSION

The emergence of Coronavirus disease 2019 (COVID-19)
may be traced back to the West District of the Southern
China Seafood Wholesale Market in late December 2019.
This infectious disease has garnered global attention and
has been officially classified as a pandemic by the World
Health Organization (WHO). COVID-19 predominantly
induces infection in the lower respiratory tract, manifesting
as symptoms such as cough, fever, dyspnea, and lethargy.*"
However, it is noteworthy that this viral illness can also
give rise to consequences affecting the cardiovascular and
immunological systems, including single or multi-organ
failure and disseminated intravascular coagulation (DIC).P*

The utilization of biomarkers in the evaluation of patients
diagnosed with COVID-19 infection can provide valuable
assistance to doctors in initiating appropriate therapeutic
interventions and facilitating diligent surveillance. The
potential utility of biomarkers in enhancing prognosis
and outcomes is tempered by the substantial interpatient
heterogeneity observed, which may introduce confounding
factors into research findings.**" The majority of
research have employed many biomarkers longitudinally
and have observed their utility in evaluating the prognosis
and adjusting the therapeutic approach for individuals
affected by COVID-19. The current investigation aimed
to evaluate the contribution of a composite of three

Table 2: Distribution of study participants according to CRP
levels

CRP levels n %
0-0.3 (Normal) 0 0%
0.3-1.0 (Minor elevation) 1 1%
1.0-10 (Moderate elevation) 3 3%
10-50 (Marked elevation) 31 31%
>50 (Severe elevation) 65 65%
Total 100 100%

P
*#*Highly Significant

x?=107.84, P<0.001**

Table 3: Distribution of study participants according to IL6
levels

IL6 n %
07 4 4%
>7 96 96%
Total 100 100%
2, P x*=84.640, P<0.001**

**Highly Significant

Table 4: Distribution of study participants according to
D-dimer levels

D-dimer n %
0-0.5 (Normal) 0 0%
>0.5 (Positive) 100 100%
Total 100 100%
5P a-Cannot be computed
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Figure 4: Distribution of study participants according to D-dimer levels

blood biomarkers, specifically C-reactive protein (CRP),
interleukin-6 (IL-6), and D-dimers. The threshold values
for all three biomarkers were determined based on the
criteria established by Nehring e a/,*! Said e al/P* and
Bounds ¢ al?. The patients were classified based on the
predetermined threshold values of each biomarker.

The CRP levels were compared in the study participants,
and it was noted that there were 1 (1%), 3 (3%), 31 (31%)
and 65 (65%) participants with minor elevation (0.3-1.0),
moderate elevation (1-10), marked elevation (10-50) and
severe elevation (>50) of CRP respectively. The difference
between the groups was statistically highly significant with
a significantly higher number of study participants with a
severe elevation of CRP levels (y*> = 107.84, P < 0.001).
Most of our participants who were hospitalised showed a
severe elevation in CRP and this shows that CRP levels may
have a significant role in the progression of COVID-19
infection. The retrospective single-center study conducted
in Wuhan; China has brought attention to the utilization
of CRP in the context of COVID-19. The study revealed
that the severe cohort exhibited notably elevated levels of
CRP compared to the non-severe cohort (57.9 mg/L vs
33.2 mg/L, P < 0.001).”" In a subsequent retrospective
cohort analysis, it was observed that individuals with
C-reactive protein (CRP) levels over 41.8 mg/L exhibited
an elevated probability of developing severe COVID-19
illness." Both investigations indicate that levels of
C-reactive protein (CRP) serve as a robust biomarker
for assessing the presence and severity of COVID-19
infection.” Moreover, a study based on unpublished
results posits that C-reactive protein (CRP) exhibits
early alterations in blood plasma, serving as a potential
biomarker for physiological problems. If corroborated,
CRP could emerge as the most efficacious biomarker for
prognosticating the advancement of COVID-19 infection.
In contrast, another study also demonstrated instances

of infection that exhibited alterations in serum amyloid
A (SAA) levels, rather than eliciting notable changes in
C-reactive protein (CRP) levels. Consequently, additional
assessment is necessary in these cases.”"

All COVID-19 patients in our study had D-dimer
values >0.5, which is significant. Thus, group comparisons
were impossible. Since most of our patients are hospitalised,
severe COVID-19 infection raises D-dimer levels. After
thrombotic episodes, D-dimer levels rise, indicating
fibrinolysis.”) Researchers examined D-dimer levels in
critical COVID-19 pneumonia patients and their risk of
VTE, disease severity, and fatality.”” D-dimer levels were
linked to poor prognosis and higher mortality in this
illness.’! COVID-19 patients with Systemic Inflammatory
Response Syndrome (SIRS) had elevated D-Dimer levels
due to the coagulation cascade.”” Zou es alP? found a
connection between high D-dimer levels and sickness
severity in 129 Shanghai Public Health Clinical Centre
COVID-19 patients. The data showed that mild and severe
sickness increased D-dimer levels by 10 times the (upper
limit of normal) ULN, respectively. Clearly, Mucha
et alP! set the threshold value for high-risk patients as
6 times the upper limit, or 3000 ng/mL FEU. Artifoni
found that a D-dimer level of >1.0 pg/mL had a 44%
positive predictive value, while a level of 23.0 pg/mL
had a 67% positive predictive value in 65 out of 71
COVID-19 patients with VI'E. The relationship has been
found in deep vein thrombosis and pulmonary embolism.
Demelo-Rodrtiguez er al? found a correlation between
D-dimer levels and DVT risk in 156 COVID-19 patients
who were not admitted to the ICU. In DVT patients,
D-dimer levels were 4527 ng/ml., while in those without
DVT, they were 2050. In a separate cross-sectional
investigation, COVID-19 patients with elevated D-dimer
levels upon admission had a higher risk of proximal deep
vein thrombosis (DVT).! In addition, D-dimer, urea,
respiration rate, blood pressure, age 65 or older, and the
CURB-65 score independently increased the risk of distal
DVT in COVID-19 patients. Another study? found that
88.5% of patients with a D-dimer level above 1.0 ug/mL
experienced deep vein thrombosis (DVT), but only 15.9%
of COVID-19 patients with d-dimer had DVT.

In the present study, there were 4 (4%) study participants
with IL6 in 0-7 range while 96 (96%) study participants
had >7 IL6 levels and the difference between the groups was
statistically highly significant (> = 84.640, P < 0.001). Usually,
the IL-6 levels are considered to be normal up to 7 pg/ml of
blood. It is noted by Guirao ez /., mild covid-19 infection
patients had a mean 11.-6 value of 7.66 whereas the 11.-6
values were elevated to more than 320 in severely infected
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cases. This is in accordance with our study as we found the
levels elevated above the normal I1-6 levels in our study
subjects. In a study conducted by Mucha,* the phenomenon
known as cytokine storm was elucidated as a central feature
of the pathophysiology of COVID-19. This condition is
distinguished by elevated concentrations of inflammatory
markers, such as I1.-1 and 11.-6, which induce thrombosis
by stimulating platelets, endothelial cells, monocytes, and
the tissue factor VIla pathway. Moreover, these substances
impede the process of fibtinolysis and the functioning of
endogenous anticoagulants, such as protein C and S.

Interleukin-6 (IL-0) is a versatile cytokine involved in
the transmission of cellular signals and the regulation
of immune cells. This factor exhibits a potent
proinflammatory effect and possesses various biological
roles, making it a significant contributor to the pathogenesis
of inflammation, tumorigenesis, and hematological
disorders.”*! Intetleukin-6 (IL-6) serves as the principal
initiator of cytokine storms.’ According to the findings
of Yang et al., it was shown that the levels of IL-6 in
peripheral blood can serve as an independent predictor
for the advancement of COVID-19. This aligns with
the outcomes of the present investigation, emphasizing
the significance of 1L-6 in the context of this disease.
Consequently, the role of 1L-6 in COVID-19 warrants
further consideration.'"!! Ranucci es a/P" established a
correlation between the levels of interleukin-6 (IL-6) in
patients with COVID-19 and the occurrence of acute
respiratory distress syndrome (ARDS) necessitating
mechanical ventilation. The findings indicated a direct
correlation between the levels of 1L-6 and fibrinogen,
so establishing a connection between inflammation and
alterations in procoagulant activity. A parallel analysis was
conducted, which demonstrated a correlation between
elevated levels of 1L.-6 and an increased risk of mortality
in individuals diagnosed with COVID-19.¥

Research findings have indicated that there is a significant
increase in the levels of IL.-6, which is the predominant
cytokine generated by activated macrophages, in severe
presentations of COVID-19.P” Nevertheless, due to the
predominantly observational nature of existing studies, it
remains challenging to infer if the observed increase is of
sufficient magnitude to induce the clinical signs observed in
severe cases. A meta-analysis was conducted to examine six
studies, which revealed that the average IL-6 concentrations
were 2.9 times higher in patients with complex COVID-19
compared to those with non-complicated disease. The
sample size for this analysis was 1302, and the confidence
interval was reported as 1.17 to 7.19 with a 95% level of
confidence.™ The analysis encompasses many outcomes

of the research, such as admission to the Intensive Care
Unit (ICU), the development of acute respiratory distress
syndrome (ARDS), and mortality.*"*? Given the observed
correlation between the proportional increase of 11.-6 and
the severity of the condition, this study has the potential to
make significant advancements in the field. While clinicians
can utilise this method to detect severity at an earlier stage
and initiate oxygen therapy promptly, the diverse results
pose challenges in determining the specific IL-6 level
associated with each unfavourable event.*!

CONCLUSION

In summary, the existing body of research indicates a
discernible correlation between the severity of COVID-19
infection and the fluctuation of biomarker levels.**
This supplement has the potential to be utilised in clinical
practice as a means of informing treatment decisions and
determining the necessity of admission to the intensive
care unit (ICU). By implementing this approach, it has the
potential to enhance the prognosis and mitigate the rates of
mortality. The pathological occurrences are evident through
abnormal laboratory indicators, such as CRP, D-dimers, and
IL-6. Nevertheless, given the limited knowledge regarding
the pathogenesis of this infectious disease, it is imperative
to advocate for additional global research endeavors to
enhance comprehension of the observed alterations
highlighted in this study.
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