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Background: This study aimed to measure the levels of IL1-β, IL18-, and 
IFN-Ƴ 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 
patients had clinical signs and symptoms of COVID-19, diagnosed by the 
hospital doctors; in addition, 30 samples were taken from healthy control 
people, and the levels of IL_1β, IL_18, and IFN_Ƴ 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_1β, IL_18, and IFN_Ƴ in 
COVID-19 patients compared with the control group (154.04 ± 16.54 versus 
85.41 ± 8.9 pg/mL, 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_1β, IL_18, and IFN_Ƴ were noticeably 
higher in females than in males.
Conclusion:  There was a significant difference in the levels of IL_1β, IL_18, 
and IFN-Ƴ between the study groups; also, they were higher in females than 
in males.
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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 [3]. 
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 [4].  In critically-ill and 
severe patients, inflammatory markers are 
frequently elevated [5], including IL-1, CSF, 
chemokine, IFN, TNF, chemokine, and GF [6, 7].
Previous studies have documented that 
COVID-19 patients experience significant 
conditions related to lymphopenia and 
increased proinflammatory cytokines [8]. 
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 
[9]. Therefore, the current study aimed to 

evaluate the levels of IL-1β, IL-18, and IFN-Ƴ 
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-1β, IL-18, and IFN-Ƴ in patients 
was measured.

Materials and Methods
This study 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_1β, IL_18, and IFN_γ 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).
A higher level of IL-1β was found in COVID-19 
patients compared with the control group 
(154.04 ± 16.54 versus 85.41 ± 8.9 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_1β level  in COVID-19 



Khalaf Sh.A. 

Infection Epidemiology and Microbiology Fall 2024, Volume 10, Issue 4

331

patients was higher among females tha 
males as shown in Table (2). The mean 
concentration of IL_1β 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.
A higher level 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/mL in male patients. The 
results showed that there was a significant 
difference between female and male patients 
in this regard. A higher level of IFN_Ƴ 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 

the two groups was significant (p< 0.05) as 
shown in Table 2. In the current research, 
the incidence of IFN_Ƴ level in COVID-19 was 
higher among females than among males as 
shown in (Table2). The mean concentration 
of IFN_Ƴ 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 [10]. IL-1 has a strong 
antiviral action and supports the immune 
system’s ability to combat viral infection 
[11]. In patients with pneumonia caused by 
COVID-19, IL1- is found in peripheral blood 
and bronchial lavage fluid (BALF) [12]. IL-1 
is activated and released after the initiation 
of inflammation [13]. Numerous previous 
studies have discovered that IL-1β levels 
increase through COVID-19 infection [14]. Due 
to uncontrollable high immune responses 
during COVID-19 infection, the IL-1 cytokine 
is of critical importance in initiating the 
cytokine storm [14]. 
IL-1 is released from macrophages, mast 
cells, endothelium, and epithelial cells, a 
significant proinflammatory cytokine of the 
innate immune response [15]. Cytokine storm 
is caused by a sudden and sharp increase in 

Table 1) Frequency spreading of the study groups by gender

Parameter Study Groups [Mean ± SD] P Value

IL_1 β
Patient vs Control 154.04 ± 16.54 85.41 ± 8.9 <0.05

Female vs male 167.26 ± 8.94 142.38 ± 12.37 <0.05

IL_18
Patient vs Control 82.88 ± 7.96 66.67 ± 9.34 < 0.05

Female vs male 88.68 ±4.28 76.03 ± 5.28 <0.05

IFN_Ƴ
Patient vs Control 116.06 ± 26.5 97.96 ± 12.2 < 0.05

Female vs male 126.93 ± 21.76 103.64 ± 26.32 <0.05

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

Total 
(n=90)FemaleMaleStudy 

group
%No.%No.%No.

66.66031.12835.532Patient
33.33015.51417.716Control
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the many proinflammatory cytokines levels 
in the blood, for example INF, IL-1, and 
TNF-α. 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 [15]. IL-18 is involved in fibrosis and 
hematopoiesis and plays an significant 
role in nonspecific and specific immune 
responses [16]. 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 [18].
The high production rate of interferon-
gamma (IFN-γ) shows that the immune 
system is preventing the infection caused 
by the COVID-19 virus [18]. 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 
virus to proliferate indefinitely and decreases 
the cell’s resistance to the virus [19]. 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 [20]. 
The present study is in line with previous 
studies [21]. Several studies have shown 
that interferon-gamma levels are higher 
in patients with COVID-19 compared with 
healthy people [1, 7, 21], and these results are 
consistent with the results of the current 
study. Plasma cytokine levels in 41 COVID-19 
confirmed cases were examined in a study in 
China, and it was found that both IFN-γ and 

IL-1β 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 [7]. 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-1β, IL-18, and IFN-Ƴ 
between the study groups; also, their levels 
were higher in females than in males.
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