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Abstract

: The COVID-19 pandemic, caused by the coronavirus, has emerged
as one of the most pressing healthcare challenges of this century. The role of
laboratory data in diagnosing severe forms of COVID-19 remains inconclusive. This
research aimed to find ways to quickly prevent COVID-19.

: This research involved 43 COVID-19 patients monitored
from March 2022 to May 2022 at the Mehregan Private Center in Khuzestan
Province. Hematological and biochemical tests of the patients were performed.
Measurements of D-dimer and Interleukin-6 were performed using the Biotek ELX
800TS analyzer, while fibrinogen levels were determined through the Clauss
coagulation method. Data analysis was carried out using SPSS version 22 and
GraphPad Prism version 9.

: There is a significant difference in the levels of interleukin 6, D-Dimer, and
fibrinogen, which was equal to 0.0001 (P<0.05). Threshold level and area under the
receptor operating characteristic curve (ROC) interleukin-6 was 20.06 pg/ml and
0.837, D-dimer 952.5 ng/ml and 0.929, and fibrinogen was 206.5 mg/dL and 0.768,
respectively. The specificity and sensitivity of predicting the severity of COVID-19
interleukin 6 were 67.44% and 100%, D-dimer 60.47% and 97.67%, and fibrinogen
53.49 % and 95.35%, respectively. Interleukin-6 and D-dimer had the highest
specificity and sensitivity for early prediction of the severity of COVID-19, but for
fibrinogen, this level was not as obvious as the other two factors.

: D-dimer and interleukin-6 had more pronounced effects on the
severity of this disease, while fibrinogen had a lower impact.
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Introduction

Since December 8, 2019, several cases of
pneumonia with an unknown cause have been
reported in Wuhan, China. This disease and the virus
responsible for it have been respectively named
COVID-19 and Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV-2).
Coronaviruses belong to a viral family known as
Coronaviridae. These viruses can range from
causing common colds to more severe diseases such
as MERS, SARS, and COVID-19. In the early
stages of this illness, symptoms of acute respiratory
infection appear, with some patients rapidly
developing acute respiratory distress syndrome. In
more severe cases of the disease, venous
thromboembolism and multi-organ failure can occur
due to a cytokine storm and hypercoagulability.
COVID-19 is a systemic inflammatory and
coagulopathic disorder, and routine diagnostic
measures for vascular thrombosis and coagulopathy
include measuring fibrinogen levels and D-dimer,
an end product of fibrin degradation in the blood.

Fibrinogen is a glycoprotein synthesized by the
liver and is a major component of blood clots. Its
plasma concentration ranges from 200 to 400
milligrams  per deciliter, with the highest
concentration among all coagulation factors.
Fibrinogen has a half-life of three to four days. D-
dimer is a protein fragment formed during the
breakdown of blood clots and is not normally
present in the body unless blood clot formation and
breakdown are occurring. D-dimer level of less than
0.5 micrograms per milliliter is usually considered
normal. Interleukin-6 (IL-6) is a pleiotropic
cytokine that is produced in response to tissue
damage and infection and is one of the important
interleukins in the body. Interleukin-6 is secreted by
white blood cells and plays a role in inflammatory
and immune responses, with a normal level of about
7 picograms per milliliter.

Methodology

The present retrospective study was conducted
on patients with Covid-19 who had the early stages
of the disease from March 2022 to May 2022 at
Mehrgan Medical Center, Khuzestan province. The
diagnosis of these patients was made based on the
temporary instructions of the World Health
Organization for Covid-19, and to confirm each
diagnosis from RT-PCR and CT-SCAN used. 43
(17 women and 26 men) patients 14-85 (59.16 +
19.9) were selected for this research. A blood
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sample was taken to perform routine biochemical
and hematological tests as well as to measure the
amount of interleukin-6, D-dimer, and fibrinogen.
Then patients from the point of view Severity of the
disease was divided into three groups: mild group
(including 13 patients), severe group (including 21
patients), and deceased group (including 9 patients).
After examining the patients until May 20, we found
out that 9 of the participants died, and we put them
in a separate group. Permission to conduct the study
by the ethics committee with the code of ethics
IR.PNU.REC.1401.448 was confirmed and written
informed consent was obtained from each patient.

Results

The receiver operating characteristic curve was
used to analyze the effectiveness of the early
warning and the prediction threshold of the severity
of Covid-19. The optimal threshold and area under
the curve for interleukin 6 are 20.06 pg/ml and
0.837, respectively, and the significance level was
equal to P<0.0001. The characteristic curve diagram
of D-dimer receptor function and the characteristics
below the diagram were determined. The threshold
and the amount of the area under the D-dimer curve
are 952.5 ng/ml and 0.9294, respectively, and the
significance level was equal to P<0.0001. The
information obtained from the area under the
fibrinogen receptor function characteristic diagram,
the threshold level and the surface area under the
curve are 206.5 and 0.7685, respectively, and its
significance value was equal to P<0.0001.

Discussion

The present study showed that the level of D-
dimer and the pro-inflammatory cytokine
interleukin-6, respectively, due to excessive

increase in covid-19 patients, had the highest role in
the initial prediction of the severity of the covid-19
disease, but the role of fibrinogen was as clear as the
other two parameters. There was no, and the reason
for that was measuring the amount of fibrinogen at
one point, and to prove the effects of fibrinogen, it
was necessary to measure it at different points in the
recovery period of this disease, which was not
possible for us. Investigations conducted on Covid-
19 patients showed that the level of interleukin-6 in
patients increased significantly, which means that
inflammatory factors in patients increased greatly
and the cause was a cytokine storm, which was
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followed by inflammatory responses. Wang et al
found a difference in laboratory findings between
patients and patients who reported that patients with
severe abnormal inflammatory conditions had
significantly higher levels of interleukin-6 than the
mild group. In another analysis, what was obtained
from the results was consistent with the concept of
"cytokine storm", so the curve ROC to decompose
and Specificity and sensitivity analysis of different
variables was used in severe covid-19 patients,
which rate AUC to Interleukin 6, 0.837 was
reported.

In our studies, the level of D- dimer in patients
with severe covid-19 was significantly higher than
in mild covid-19 patients. A retrospective study
conducted in the United States on 1065 hospitalized
patients showed that every 1 pg/ml increase in D-
dimer with an odds ratio of 1.06 (95% confidence
interval: 1.08-1.04, P<0.001) for covid-19-related
mortality and D-dimer with an area under the curve
above 0.8 introduced as a strong predictive
biomarker of covid-19, which was completely
consistent with our results. Wang et al investigated
138 hospitalized patients with covid-19 and reported
that D-dimer levels in patients with severe covid-19
were approximately 2.5 times higher than in healthy
individuals.

Retrospective studies conducted by Farid and
colleagues after analyzing statistical data reported
that serum fibrinogen has a poor predictive accuracy
in covid-19 disease (AUC:0.6), which was

consistent with the results obtained from our studies
so the area under the curve for fibrinogen was 0.768.
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In another study of 24 patients, fibrinogen was
significantly higher in patients who experienced a
thrombotic event, and fibrinogen greater than 441
mg/dL had a sensitivity of 91.2% and a specificity
of 85.7% for detecting that it was a strong predictor
of disease severity Covid-19 was reported which did
not agree with our results, according to our research,
the sensitivity and specificity of fibrinogen were
53.49 and 95.35, respectively, which was relatively
favorable according to the sensitivity but could not
prove itself as a strong predictor.

Conclusion

According to the findings of this research, it
was determined that D-dimer and interleukin-6 are
important indicators for predicting the disease of
Covid-19, while fibrinogen is not a strong
predictor due to its continuous changes throughout
the disease. Therefore, the role of D-dimer and
interleukin-6 biomarkers can be utilized to
facilitate prompt treatment and minimize mortality
in COVID-19 patients.
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