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Keywords: Background: Chronic viral hepatitis poses a significant health issue in the population because
HB, of its progressive capacity to affect liver functioning and the incidence of cirrhosis and hepato-
HC, cellular carcinoma.

chronic, Purposes: This study was conducted to identify the levels of interleukin-37 (IL-37) in the blood
IL-37, of patients having chronic hepatitis B or C infections and compare them to the levels of healthy

people, and to examine the correlations between levels of IL-37 and signs of liver dysfunction
and the prevalence of chronic HBV and HCV infections by age and gender. The participants were
compared based on age groups. The level of serum IL-37 was determined by means of enzyme-
linked immunosorbent assay (ELISA), and liver function indicators (ALT, AST, ALP, total bili-
rubin, etc.) were also determined. The gender distribution was counted and evaluated by both
sets.

Findings: The authors discovered that the majority of the infected people were aged 40-49
(57.7%), with the minimum prevalence being within 50-59 (47.4%). The control group, on the
other hand, had the highest frequency in the 50-59 age range (52.6%). Males constituted the
majority of the infected patients (61%). The level of IL-37 in the serum of patients with chronic
viral hepatitis was significantly greater compared to that in healthy controls (1.064 vs. 0.881
pg/mL, P =0.011). The high levels of liver enzymes (ALT, AST, ALP) and bilirubin indicated liver
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1. Introduction

The effects of hepatitis viruses are very crucial, particu-
larly in the context of population health; they are a lead-
ing cause of morbidity and mortality, and there is a huge
amount of spending required on health systems [1,2].
These infectious agents can cause small local outbreaks
or large-scale epidemics and can present clinically with
either asymptomatic, acute, chronic, or fulminant hepati-
tis. It is responsible for close to 1.4 million cases annually.

0.)

Check for
updates

It tops the list of causes of cancer mortality and chief cause
of liver cancer records. Chronic liver disease is commonly
associated with Hepatocellular carcinoma, which is often
a consequence of long-term viral infection resulting in
cirrhosis. Distinct viruses that cause liver inflammation
upon infection are known as viral hepatitis [3-5]. This has
been known since ancient times as epidemic jaundice. It
is important to note that viruses, such as the hepatitis B
virus (HBV), can integrate their genetic content into the
DNA of hepatocytes, leading to chromosomal instability,
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deletions, and rearrangements [8,9]. These changes in
the genome can interfere with tumor suppressor genes
or activate oncogenes that are critical to cell survival or
programmed cell death. The pathogenesis of HBV chronic
infection involves repeated liver degeneration and regen-
eration, with complex interactions between the virus and
the host immune system [9,10]. The evolution and main-
tenance of chronic HBV infection can be considered the
result of diverse interactions between the virus and the
host immune system. The mechanism of this immune
activity is commonly associated with the generation of
inflammatory cytokines, such as Interleukin-37 (IL-37)
[11,12]. The IL-37 cytokine has been associated with sev-
eral autoimmune and inflammatory diseases [12,13].
Nevertheless, there are situations where its expres-
sion may become deregulated. Some genetic alterations,
increased by IL-37 dysfunction, have been linked to a
greater risk of severe inflammatory diseases [13]. Of note,
IL-37 appears capable of suppressing immune responses.
The increase in circulating IL-37 levels has been shown to
inversely relate to the progression of hepatocellular car-
cinoma. In addition, some studies associating protective
gene variants of [L-37 with a lower susceptibility to tuber-
culosis, coronary artery disease, and autoimmune thyroid
diseases have been reported. All of these studies together
demonstrate the importance of IL-37 as a modulator of
inflammatory and immune processes [14,15].

2. Study Design

The study involved a case-control cross-sectional study. It
involved two key groups: one of patients with chronic hep-
atitis B (HBV) or hepatitis C (HCV) infection, and a control
group of healthy, liver disease-free, and virus-free individ-
uals. The subjects were recruited to the study based on a
diagnosis of hepatology and infectious disease clinics, and
serum interleukin-37 (IL-37) levels were compared with
clinical biochemical indicators of liver damage (including
alanine aminotransferase (ALT), aspartate aminotransfer-
ase (AST), alkaline phosphatase (ALP), and total bilirubin)
in patients and healthy controls. Age and gender data were
also collected to assess their distribution and the potential
association with disease prevalence.

2.1. Subjects, materials, and methods

This research involved a total of 190 biological samples
collected from participants for the purposes of the study.
The study was conducted over four months (September
to December 2022) across multiple healthcare facilities in
Al-Anbar province, including General Al-Ramadi Hospital
and its dialysis center, the Blood Bank at Al-Anbar Public
Health Laboratory, and laboratories in Al-Fallujah city.

2.2. Blood collection

Each participant provided 5 mL of venous blood, divided
into three aliquots. Three milliliters were placed in a gel
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tube, chilled at 4 °C for 15 min to induce clotting, then
centrifuged at 3,000 rpm for 5 min at 4 °C. The separated
serum was aliquoted into Eppendorf tubes and stored at
-20 °C for later analysis of liver function, other parame-
ters, and IL-37.

2.2.1. Serum level of interleukin-37

Interleukin-37 (IL-37) ELISA kit remained in stock for sale
to assess IL-37 levels in Human serum, plasma, culture
media, or any biological fluid, such as urine.

Serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and total bilirubin levels were
measured using enzymatic colorimetric methods with com-
mercially available diagnostic kits according to the manu-
facturer’s instructions. The analysis was carried out using
an automated biochemistry analyzer, and the results were
expressed in international units per liter (IU/L) for enzymes
and in milligrams per deciliter (mg/dL) for total bilirubin.

2.3. Calculation of results

To represent the relationship between the known concen-
trations of human IL-37 standards and their correspond-
ing optical density (OD) values, both the x-axis (log scale)
and y-axis were utilized. The concentration of human IL-37
in each sample was determined by reading the OD value
along the y-axis. The initial concentration of each sample
was then obtained by multiplying the measured value by
the corresponding dilution factor.

2.4. Statistical analysis

The T-test at the 0.05 level, the running test, test 1.05, the
analysis test with SPSS statistical software, and the host-
ing with an Excel program to show the findings were all
employed in the data analysis [20].

3. Results and Discussion

When HBV and HCV patients were categorized according
to their ages, it was found that the 40-49 year age group
had the highest frequency of 57.7% (30 n), while the 50-59
year age group had the lowest frequency of 47.4% [9], as
shown in Figure 1.

Among the HBV and HCV patients recruited, 39% were
females, and 61% were males. 64.4% of the control group’s
members were men and 35.6% were women, the same
ratios as those seen in the sick group (Figure 2).

The findings confirmed the age and sex match between
HBV cases and controls. However, it was shown that those
aged 41-49 were more likely than others to become
infected with HBV and HCV. As a result, males were dis-
covered to be more susceptible to HBV and HCV infection.
Previous Iraqi research exposed that the majority of HBV
patients were under the age of 50 and that males were
more likely to be infected than women [21,22]. As a result,
male sex and reproductive age may be regarded as risk
factors for HBV infection. Higher age, being male, poorer
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Age distribution: Control vs HBV patients
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Figure (1): Hepatitis B and C virus infected patients divided into age groups.
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Figure (2): Sex distribution among HBV- and HCV-infected
patients.

economic level, a family history of hepatitis, a history of
dental treatment, and hospitalization were all risk fac-
tors [21]. The current study found a higher prevalence
among males than among females, which is consistent with
the findings of Hussein [22], who found that males were
more at risk of infection depending on their professions
[21,23,24]. It was significantly increased in the mean value
of hepatitis C and B patients compared to controls (1.064
vs 0.881 pg/mL; P =0.011).

Interleukin-37 (IL-37) was associated with chronic
HBYV *infection, indicating the role for IL-37 in the immune
pathogenesis of such infections [25]. This investigation did
not agree with Zhao'’s [26] finding that lower IL-37 expres-
sion was associated with HCC development. However, it
agreed with the findings of Li [25], who stated that higher
serum IL-37 levels were seen in individuals infected with
hepatitis. IL-37 serum level was enhanced in chronic
HIV infection [27] and was connected with infection and
the amount of the full viral tank [26]. Figure 3 shows a
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Figure (3): Mean biochemical hematological parameters
in female hepatitis B and C patients and controls.

substantial increase (P < 0.001) in the mean values of GPT,
GOT, ALP, and total bilirubin. Furthermore, the results
show that there is a significant decrease in the mean value
of Hb (P < 0.001) and PLT (P < 0.001) for female hepatitis C
and B patients compared with female control groups

In HBV- and HCV-infected individuals, liver function
tests (LFTs) are biomarkers that may be used to evalu-
ate hepatic function and disease severity. The current
study results show that HBV can alter blood levels of liver
enzymes, including ALT, AST, and ALP [30]. Conducted
in Falluja, discovered that individuals with chronic hep-
atitis B showed a substantial rise in blood levels of liver
functions (T.S.B., ALT, and AST) [29,30]. While T.S.B. did
not demonstrate any significant changes, Mohsen et al.’s
[17] study in Baghdad found that chronic HBV patients
had higher levels of the liver enzymes AST, ALT, and ALP
than controls. Since there was no discernible difference in
the blood level of TSB between HBV patients and controls,
this serum protein might not be connected to HBV chro-
nicity. Increased levels of TSB are often linked to acute
HBYV infection rather than chronic infection; hence, these
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results may be expected [29]. Acute HBV infection is typi-
cally associated with significantly elevated TSB levels, and
these studies are consistent with Mohsen et al. [17]. There
were no significant differences between the research
groups in TSB in chronic HBV patients compared with con-
trols. The current study was in line with earlier research
conducted in Iraq, which noted that HCV patients had sig-
nificantly higher levels of AST, ALT, and bilirubin than the
control group [30,31]. Eventually, it was discovered that
Ali et al. [31], who had elevated serum ALT levels compa-
rable to those of healthy controls, had acute HCV. ALT is
the most commonly used marker for liver activity and is
used as a secondary signal for hepatic inflammation or
injury. The AST and ALT records were also discovered in
certain studies to be the most accurate predictors of liver
fibrosis [28].

4. Conclusions

Although serum IL-37 levels were significantly higher
in patients with chronic hepatitis B and C compared to
healthy controls, suggesting an immunomodulatory role
in liver inflammation and disease progression, its clini-
cal application as a diagnostic marker remains limited.
The variability in IL-37 levels due to multiple factors,
such as disease stage, immune status, and coexisting
conditions, limits its reliability as a standalone indicator.
However, given its consistent elevation among infected
patients, IL-37 may still serve as a supportive or adjunc-
tive biomarker for assessing disease activity and immune
response when interpreted alongside conventional bio-
chemical parameters (ALT, AST, ALP, and bilirubin).
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