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Serum Level of Some Immunological Markers in
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ARTICLE INFO ABSTRACT

Background: This study aimed to measure the levels of IL1-f3, IL18-, and
IFN-Y in the sera of patients with severe COVID-19 in Diyala province in Iraq..
Materials & Methods: Blood samples were collected from 60 patients in
Baquba Teaching Hospital in Iraq between January and April 2021, these
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Shahrazad Ahmed Khalaf, patients had clinical signs and symptoms of COVID-19, diagnosed by the
PhD"™ hospital doctors; in addition, 30 samples were taken from healthy control

people, and the levels of IL-1, IL-18, and IFN-Y markers were detected
in COVID-19 patients and the control group by ELISA (enzyme-linked
immunosorbent assay) technique.

Findings: This study displayed the high level of IL-1f3, IL-18, and IFN-Y in
COVID-19 patients compared with the control group (154.04 + 16.54 versus
85.41 = 8.9 pg/mlL, 82.88 + 7.96 versus 66.67 + 9.34 pg/mL, and 116.06
+ 26.5 versus 97.96 + 12.2pg/mL, respectively). This study also showed
a high prevalence of COVID-19 in males compared to females. In the sera
of COVID-19 patients, the levels of IL-1f3, IL-18, and IFN-Y were noticeably
higher in females than in males.

Conclusion: There was a significant difference in the levels of I1L-1f3, IL-18,
and IFN-Y between the study groups; also, they were higher in females than
in males.

Department of
Biotechnology, College of
Science, Diyala University,
Diyala, Iraq.

Keywords: COVID-19 patient, IL-1(, IL-18, IFN-Y.

CITATION LINKS

[1] Iwamura AP, et al. Immunity and inflammatory... [2] Zhu N,et al.
A novel coronavirus from patients... [3] Yang X, et al. Clinical course
and outcomes... [4] De Jesus AA, Molecular mechanisms in... [5] Lu Q,
et al. Discussion about clinical value of... [6] Chousterman BG, Cyto-
kine storm and sepsis disease... [7] Huang C, et al. Clinical features of
patients infected... [8] Xu Z, et al. Pathological findings of COVID-19...
[9] Yang X, et al. Naturally activated adaptive immunity... [10] Din-

* Correspondence

Department of Biotechnology,
College of Science, Diyala
University, Diyala, Iraq.
E-mail: ShahrazadAh.Kh@
uodiyala.edu.iq

How to cite this article

Khalaf Sh.A. Serum Level of
Some Immunological Markers
in COVID-19 Patients in Diyala
Province, Iraq. Infection Epi-
demiology and Microbiology.

2024;10(4): 329-333.

arello CA. The IL-1 family of cytokines... [11] Orzalli MH, An antiviral
branch of the IL-1... [12] Jamilloux Y, et al. Should we stimulate or
suppress immune... [13] Martinon F, The inflammasome: A molec-
ular platform... [14] Mardi A, Interleukin-1 in COVID-19 infection...
[15] Shimizu M. Clinical features of cytokine... [16] Arend WP, Palmer

G, Gabay C. IL-1, IL-18, and... [17] Flament H, et al. Outcome of SARS-
CoV-2 infection is... [18] Zhao ], et al. Airway memory CD4+ T cells
mediate... [19] Shirley R. Development of targeted gene... [20] Mad-
foon ZM, Comparison of some immunological ... [21] Zhao Y, et al.
Longitudinal COVID-19 profiling... [22] Mulchandani R, Deciphering
the COVID-19 cytokine...

Article History

Received: July 08, 2024
Accepted: October 12, 2024
Published: December 20, 2024

Copyright@ 2024, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build
upon the material) under the Attribution-NonCommercial terms.


http://www.modares.ac.ir
https://pubmed.ncbi.nlm.nih.gov/34260778/
https://pubmed.ncbi.nlm.nih.gov/31978945/
https://pubmed.ncbi.nlm.nih.gov/32105632/
https://pubmed.ncbi.nlm.nih.gov/25706096/
https://www.authorea.com/users/328077/articles/455446-discussion-about-clinical-value-of-detection-of-il-10-il-1%CE%B2-il-6-mcp-1-tnf-%CE%B1-ip-10-and-il-4-for-the-diagnosis-of-covid-19?commit=9bb2178bf1f31469f5f01d9c872781dc4805357a
https://pubmed.ncbi.nlm.nih.gov/28555385/
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://pubmed.ncbi.nlm.nih.gov/32085846/
https://pubmed.ncbi.nlm.nih.gov/32975374/
https://pubmed.ncbi.nlm.nih.gov/31515542/
https://pubmed.ncbi.nlm.nih.gov/30100266/
https://pubmed.ncbi.nlm.nih.gov/32376392/
https://pubmed.ncbi.nlm.nih.gov/12191486/
https://pubmed.ncbi.nlm.nih.gov/34882013/
https://pubmed.ncbi.nlm.nih.gov/39117806/
https://pubmed.ncbi.nlm.nih.gov/18613828/
https://pubmed.ncbi.nlm.nih.gov/33531712/
https://pubmed.ncbi.nlm.nih.gov/27287409/
https://theses.gla.ac.uk/171/
https://pjmhsonline.com/index.php/pjmhs/article/view/507
https://pmc.ncbi.nlm.nih.gov/articles/PMC7406242/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7646004/

Serum Level of Some Immunological Markers in...

Introduction

SARS-CoV-2 virus (severe acute respiratory
syndrome coronavirus 2) is the cause of the
clinical infection identified as coronavirus
disease 2019 (COVID-19). Patients may
be asymptomatic, exhibit respiratory and
digestive symptoms, or even experience
multiple organ failure, which could be fatal
(1. The first event of SARS-CoV-2 infection
was described in Wuhan, China in December
2019. The newly discovered illness, known
as COVID19-, continues to pose a serious
danger to public health on a global scale 2.
Asymptomatic patients are likely to spread
the extremely infectious SARS-CoV-2 B,
The primary determinant of COVID19-
progression severity is the delicate balance
between an efficient antiviral response
and deregulated immunological responses
(1 In addition to being involved in several
pathophysiological processes necessary
for survival, such as inflammation, tissue
healing, fibrosis, and coagulation, cytokines
are crucial for the immune system'’s effective
functioning. However, when the immune
system doesn’t work properly, cytokines
could be produced in excess, which is
harmful to the body, this state is called a
cytokine storm, which causes systemic
hyperinflammation ™. In critically-ill and
severe patients, inflammatory markers are
frequently elevated ), including IL-1, CSF,
chemokine, IFN, TNF, chemokine, and GF 671,
Previous studies have documented that
COVID-19 patients experience significant
conditions related to lymphopenia and
increased proinflammatory cytokines [,
Immune cells respond to COVID-19 infection
by modifications in T and B cell populations
in COVID-19 patients, which help elucidate
the immune response to this infection and
provide insights for diagnosis and therapy.
T and B cells are critical for defense against
viral infections and response to infections
Bl Therefore, the current study aimed to
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evaluate the levels of IL-1f3, IL-18, and IFN-Y
in patients with COVID-19 infection.
Objectives: To detect the effect of some
immunological parameters and their
association with the COVID-19 disease, the
level of IL-1pB, IL-18, and IFN-Y in patients
was measured.

Materials and Methods

Thisstudy was conducted in Baquba Teaching
Hospital between January and April 2021.
A total of 60 blood samples (32 males and
28 females) from COVID-19 patients and 30
blood samples (16 males and 14 females)
from healthy control people were collected.
Patients with previous respiratory infection
or chronic inflammation and smokers were
excluded from the current study. After 12
hours of fasting, blood samples were taken
from venous blood and centrifuged at 4000
rpm for 10 minutes for virus detection using
the COVID-19 strip kit from BioMérieux. The
levels of IL-1f3, IL-18, and IFN-y in the sera of
patients were detected by ELISA (enzyme-
linked immunosorbent assay) using test kits
from Sunlong Human Diagnostics Company.
Statistical analysis: Statistical analysis
was performed by t-test through IBM SPSS
statistical software Version 21.

Findings

A total of 90 blood samples were collected:
60 (66.6%) samples from COVID-19
patients and 30 (33.3%) samples from
healthy controls. Among COVID-19 patients,
32 (35.5%) patients were male, while 28
(31.1%) patients were female as shown in
(Table 1).

Ahigherlevel of IL-13 was found in COVID-19
patients compared with the control group
(154.04 + 16.54 versus 85.41 + 89 pg/
mL), and this difference between the two
groups was highly significant (p< 0.05) as
shown in Table 2. In the current research,
the prevalence of IL-1f level in COVID-19
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Table 1) Frequency spreading of the study groups by gender

Parameter Study Groups [Mean % SD] P Value
Patient vs Control 154.04 + 16.54 85.41 +£8.9 <0.05
e Female vs male 167.26 + 8.94 142.38 +12.37 <0.05
Patient vs Control 82.88+7.96 66.67 +9.34 < 0.05
e Female vs male 88.68 +4.28 76.03 £ 5.28 <0.05
Patient vs Control 116.06 + 26.5 97.96 £ 12.2 <0.05
Y Female vs male 126.93 £ 21.76 103.64 + 26.32 <0.05

Table 2) Comparison of IL-1f3, IL-18, and IFN-Y
levels between Study groups

Study Male Female (:g;a(;)
group

No. % No. % No. %
Patient 32 355 28 311 60 66.6
Control 16 17.7 14 155 30 333

patients was higher among females tha
males as shown in Table (2). The mean
concentration of IL-13 level was 167.26 +
8.94 (SD) pg/mL in female patients and
142.38 + 12.37 pg/mL in male patients. The
results showed that this difference between
female and male patients was significant.
Ahigherlevel of IL-18 was found in COVID-19
patients compared with the control group
(82.88 £ 7.96 versus 66.67 = 9.34 pg/mL),
and this difference between the two groups
was significant (p< 0.05) as shown in Table
2. In the current research, the incidence of
IL-18 level in COVID-19 was higher among
females than among males as shown in (Ta-
ble2). The mean concentration of IL-18 level
was 88.68 *4.28 pg/mL in female patients
and 76.03 £5.28 pg/mLin male patients. The
results showed that there was a significant
difference between female and male patients
in this regard. A higher level of IFN-Y was
found in COVID-19 patients compared with
a control group (116.06 * 26.5 versus 97.96
+ 12.2pg/mL), and this difference between
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the two groups was significant (p< 0.05) as
shown in Table 2. In the current research,
the incidence of IFN-Y level in COVID-19 was
higher among females than among males as
shown in (Table2). The mean concentration
of IFN-Y level was 126.93 + 21.76 pg/mL in
female patients and 103.64 * 26.32 pg/mL
in male patients.

The results showed that there was a signif-
icant difference between male and female
patients in this regard (p< 0.05).

Discussion

IL-1 is an essential cytokine involved in
inducing inflammation 1. IL-1 has a strong
antiviral action and supports the immune
system’s ability to combat viral infection
(111, In patients with pneumonia caused by
COVID-19, IL1- is found in peripheral blood
and bronchial lavage fluid (BALF) 2. IL-1
is activated and released after the initiation
of inflammation ™. Numerous previous
studies have discovered that IL-1f levels
increase through COVID-19 infection [**. Due
to uncontrollable high immune responses
during COVID-19 infection, the IL-1 cytokine
is of critical importance in initiating the
cytokine storm [4],

IL-1 is released from macrophages, mast
cells, endothelium, and epithelial cells, a
significant proinflammatory cytokine of the
innate immune response .. Cytokine storm
is caused by a sudden and sharp increase in
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the many proinflammatory cytokines levels
in the blood, for example INF, IL-1, and
TNF-a. The increase in cytokines causes a
variety of immune cells such as neutrophils
and macrophages to swarm into the
infection site from the circulation. Among
the disastrous effects that this condition
could have on human tissue are intercellular
endothelial breakdown, vascular barrier
destruction, capillary damage, and finally
death. cytokine storm could lead to lung
damage and progress into acute lung
injury 151, IL-18 is involved in fibrosis and
hematopoiesis and plays an significant
role in nonspecific and specific immune
responses [, Increased IL-18 levels and
activation of mucosal-associated invariant
T [MAIT] cells have been documented in the
lungs and blood of COVID19- patients [17],
these cells are innate-like T cells implicated
in mucosal viral defenses, which use the IL-
-18IFN-a axis to exhibit a strong cytotoxic
phenotype in the lungs [,

The high production rate of interferon-
gamma (IFN-y) shows that the immune
system is preventing the infection caused
by the COVID-19 virus 8. The improved
synthesis of ACE2 (angiotensin-converting
enzyme 2), which serves as a key to virus
entrance into cells, is stimulated by IFN
secreted by T-helper cells. This allows the
virusto proliferate indefinitely and decreases
the cell’s resistance to the virus " IFN is an
anti-inflammatory cytokine that rises in the
last phases of infection; hence, its increase is
related to the end of the infection phase 2,
The present study is in line with previous
studies !l. Several studies have shown
that interferon-gamma levels are higher
in patients with COVID-19 compared with
healthy people [' 7211, and these results are
consistent with the results of the current
study. Plasma cytokine levelsin 41 COVID-19
confirmed cases were examined in a study in
China, and it was found that both IFN-y and
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IL-13 were elevated in patients admitted
to the intensive care unit and in non-ICU
patients compared to healthy people. Six
of the study participants passed away
from pneumonia, and 33% of the patients
required ICU admission ). Reduced T cells
and noticeably elevated pro-inflammatory
cytokine levels are hallmarks of severe
COVID-19 22,

Study limitations: The seriousness of the
infection and the speed of its transmission
are the most important limitations of this
study.

Conclusion

There were significant alterations in the
percentage of IL-1B, IL-18, and IFN-Y
between the study groups; also, their levels
were higher in females than in males.
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