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Abstract

Viral hepatitis B is a causative factor in the development of various forms of extrahepatic vasculitis
that can lead to acute kidney injury and chronic kidney disease (CKD). This study aimed to evaluate the
effects of anti-inflammatory and pro-inflammatory cytokines on hepatitis B virus (HBV)-associated renal
failure prevalence and progression in the dialysis unit of Ramadi Teaching Hospital. 88 men and women
participated in the study from July 2023 to February 2024: 72 patients with kidney failure and 16 healthy
people (controls) between 25 and 70 years old. Age, sex, and kidney and liver function laboratory data were
recorded. All participants were screened for hepatitis B surface antigen (HBsAg) by enzyme-linked immu-
nosorbent assay. The dialysis patients comprised 38 men (56.8%) and 34 women (47.2%) (mean age: 53.4
years old). 30 patients were HBsAg-positive: 19 men (63.3%) and 11 women (36.7%). 42 patients were
HBV-negative: 23 men (54.8%) and 19 women (45.2%). The patients had significantly increased levels of
urea, creatinine, liver enzymes (alanine transaminase, aspartate transaminase, and alkaline phosphatase),
and cytokines (interleukin [IL]-10 and IL-17) compared to the healthy controls (P<0.0001). The urea, cre-
atinine, IL-10, and IL-17 levels were not significantly different between HBV-positive and HBV-negative
patients. In conclusion, IL-10 and IL-17 may be potential biomarkers to predict HBV-associated renal fail-
ure prognosis and progression.
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Pe3rome

Bupycuusar xenatutr B e nmpuuumHUTEN Ha pa3BUTHETO Ha PAa3IUYHU (POPMHU Ha eKCTpaxemnarajeH
BaCKYJIUT, KOWTO MOXKE Ja JOBE/AE 10 OCTpo OBOpEUHO yBpekAaHEe M XPOHHYHO ObOpeuHo 3abolisiBaHe
(XB3). ToBa mpoyuBaHe UMa 3a I1EJ1 J]a OLEHH €PEKTUTE Ha TPOTUBOBB3MAIUTEIIHUTE U IPOBB3MAIUTEIHUTE
LUTOKUHH BHPXY pPa3NpOCTPAHEHUETO U Mporpecusita Ha ObOpeyHaTa HeI0CTaTbYHOCT, CBbp3aHa ¢ BUpyca
Ha xenatut B (HBV), B ntnanusnoto otaenenue Ha YyeOHata Oonuuna ,,Pamanu®. O0mo 88 Mbxke U KeHH
ydacTBaxa B mpoy4BaHeTo oT ronu 2023 . 1o deBpyapu 2024 r.: 72 naruentu ¢ 6b0pedHa HEOCTaThY-
HOCT 1 16 31paBu Xopa (KOHTpOJIHA I'pyTia) Ha Bh3pacT Mexay 25 u 70 ronuHu. 3anmucaHu ca Bb3pacT, MO
1 1abopaTopHU JaHHU 3a ObOpeuHaTa W 4YepHOApoOHaTa (QyHKIMA. BCHYkM y4acTHUIM ca CKpUHUPAHU
3a MOBBPXHOCTEH aHTUreH Ha xenatut B (HBsAg) upe3 eH3uMMHO-CBbpP3aH MMYyHOCOPOEHTEH aHalW3.
[NanuenTture Ha auanuza ca 38 mbxke (56.8%) u 34 xenu (47.2%) (cpenna Bw3pact: 53.4 rogunu). 30
nanueHTH ca HBsAg-nosutusau: 19 mbxe (63.3%) u 11 xenn (36.7%). Ot Bcuuku nanmeHTt 42 ca HBV-
orpunarentu: 23 mbxke (54.8%) u 19 xenn (45.2%). Ilanuenture ca ¢bC 3HAUYUTEIHO MOBUILLIEHU HUBA
Ha ypesi, KpeaTHHUH, YePHOAPOOHH €H3UMU (aJlaHMH TpaHCaMHUHA3a, acnapTar TpaHCaMUHA3a U aJKallHa
tdocdaraza) u uutokunu (uarepneBkuH [IL]-10 u IL-17) B cpaBHeHue cbe 3npaBu koutponu (P<0,0001).
Hugara Ha ypes, kpearunus, [L-10 u IL-17 He ce paznuuaBar 3HauutenHo Mexay HBV-nosutuBau u
HBV-orpunarenan nanuentu. B 3akmtouenue, 1L-10 u IL-17 morat na 0b1aT moTeHIIMATHNA OHOMapKepH
3a MPOTHO3MpaHe Ha MporpecusTa Ha ObOpeyHa HeOCTaTHYHOCT, CBhp3aHa ¢ HBV.
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Introduction

Hepatitis B virus (HBV) belongs to the He-
padnaviridae family and is a noncytopathic envel-
oped virus with a partially double-stranded circular
DNA genome (Seeger et al., 2020). The HBV in-
fection is an established cause of acute and chronic
hepatitis and cirrhosis. The virus can lead to severe
liver disease, such as fulminant hepatitis, cirrho-
sis, or hepatocellular carcinoma (HCC) (Ringe-
han et al., 2017). The HBV-related liver disease
pathogenesis is largely due to the immune-related
liver damage induced by active viral replication
(Tourkochristou et al., 2022).

An estimated two billion people worldwide
are infected with HBV, and an estimated 350 mil-
lion have chronic, lifelong infections. Thus, HBV
infection is a severe global public health issue. Be-
tween 15 and 40% of patients with chronic HBV
develop cirrhosis, HCC, or liver failure (Umego et
al., 2018). A Dialysis Outcomes and Practice Pat-
terns Study data analysis demonstrated 0-6.6%
HBYV prevalence across dialysis facilities in West-
ern Europe, Japan, and the United States (Jadoul
et al., 2019). Furthermore, viral hepatitis has been
implicated as a causative factor in the development
of various forms of extrahepatic vasculitis that can
lead to acute kidney injury and chronic kidney dis-
ease (CKD) (Fabrizi et al., 2019).

The antibody response to the HBV envelope
antigens is T-cell-dependent and may explain why
patients with advanced CKD are more susceptible
to infections (Soi et al., 2019). Patients infected by
HBYV, particularly those with the hepatitis e antigen,
have a higher incidence of developing membranous
nephropathy (Jaryal ef al., 2016). Polyarteritis no-
dosa is a systemic necrotising disorder that affects
small- and medium-sized arteries and is associat-
ed with chronic HBV (Meng ef al., 2021). Despite
treating these underlying disease processes, the
chronic disease may progress, which leads to dialy-
sis dependence. The kidneys filter the blood by re-
moving waste and excess fluid from the body. The
waste is sent to the bladder to be eliminated through
urination. Dialysis performs the function of the kid-
neys if they have failed (Udomkarnjananun et al,.
2020). The National Kidney Foundation stated that
end-stage kidney failure occurs when the kidneys
are performing at only 10-15% of their normal
function (Levey et al., 2014).

A study that evaluated 1068 cirrhotic patients
with end-stage renal disease (ESRD) compared
with a control group without renal diseases report-
ed that the patients had an almost doubled hazard
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ratio (Elahi et al., 2020). The one- and three-year
mortality rates of 48.5% and 73.1% of patients in
the ESRD group were significantly greater than that
of 32.9% and 55.6% of the control group, respec-
tively (Hung et al., 2016). Regardless of dialysis
modality, liver cirrhosis is an independent risk fac-
tor for death in patients. Both peritoneal dialysis
and haemodialysis patients had equivalent adverse
outcomes after adjustment for this condition (Kim
et al., 2016). Therefore, this study aims to evaluate
the relationship of interleukins IL-10 and IL-17 and
some biochemical indicators in renal failure pa-
tients infected and uninfected with hepatitis B virus
(HBV) to predict the progression of the disease.

Materials and Methods

Study design and patients

This study was conducted on kidney failure
patients undergoing dialysis in the dialysis unit at
Ramadi Teaching Hospital in Ramadi City, Al-An-
bar Province, Iraq, from July 2023 to February
2024. This study had 88 participants (42 men and
46 women; age: between 25 and 70 years old). All
patients were on regular dialysis under access to
permanent dialysis for over 15 months, and the di-
alysis cycle was three times per week. The patients
were divided into HBV-infected and HBV-unin-
fected groups.

Sample collection and preparation

Venous blood (5 ml) was collected from six-
teen healthy individuals and seventy-two kidney
patients (infected and uninfected with HBV). The
blood was placed in gel tubes containing clotting
activators, and centrifuged for 15 minutes at 3000
rpm to separate the serum. The serum was stored at
-20°C to determine the biochemical parameters and
inflammatory markers.

Determination of HBsAg

Serum screening for hepatitis B surface an-
tigen (HBsAg) was performed using ELISA kits
(CTK Biotech, USA). Automated washing of 96-
well ELISA plates was performed by a microplate
washer (BioTek™ 50TS, USA), and the absorbance
was measured at 450 nm using an ELISA reader
(BioTek 800TS), located in the virology laborato-
ry of Ramadi Teaching Hospital. Testing was per-
formed on the same day following the manufactur-
er’s instructions.

Detection of serum interleukins (IL-10 and IL-17)
levels

The serum IL-10 and IL-17 levels were de-
tected by enzyme-linked immunosorbent assay



(ELISA) kits from R&D Systems (Minneapolis,
MN, USA). The measurements were conducted
and results were recorded following the manufac-

turer’s instructions using an ELISA washer-50TS
and reader-800TS (BioTek™, USA).

Determination of biochemical parameters

The levels of urea, creatinine, aspartate
transaminase (AST), alanine transaminase (ALT),
and alkaline phosphatase (ALP) in all serum spec-
imens were measured using the Mindray BS-240
Fully Automatic Biochemistry Analyser (China),
located in the biochemistry laboratory of Ramadi
Teaching Hospital.

Statistical analysis

Data are expressed as the mean + SD.
The comparisons between healthy subjects and
HBV-positive and HBV-negative dialysis patients
of males and females using unpaired t-tests. The
comparison tests were conducted for the statistical
analysis using OriginPro 8 (Origin Lab Inc., USA).
A confidence level of P<0.05 was considered statis-
tically significant for all analyses.

Results

Participant distribution according to age and
gender

This study involved 88 participants (42 men
and 46 women). The controls comprised nine men
(56.2%) and seven women (43.8%) (mean age:
47.6+8.2 years old). Based on their clinical histo-
ry, 72 haemodialysis patients were diagnosed with
renal failure at the kidney care centre. The patients

Table 1. Demographic characteristics of patients and controls

comprised 38 men (56.8%) and 34 women (47.2%)
(mean age: 53.4+14.9 years old). Thirty patients
were HBsAg-positive (19 men, 63.3%; 11 wom-
en, 36.7%; mean age: 54.7£19.5 years old), while
forty-two patients were HBsAg-negative (23 men,
54.8%; 19 women, 45.2%; mean age: 52.4+10.7
years old). Table 1 presents the participants’ demo-
graphic characteristics.

Evaluation of participants’ serum biochemical
tests

Table 2 presents the mean + SD values of
the participants’ biochemical parameters. The pa-
tients had significantly increased urea, creatinine,
ALT, AST, and ALP levels compared to the controls
(P<0.0001).

Assessment of biochemical tests in HBV-negative
and HBV-positive patient serum

Table 3 presents the mean + SD biochemical
parameters of the HBV-positive and HBV-negative
patients. The HBsAg-positive patients had signifi-
cantly increased ALT and ALP (P<0.0001) and AST
levels (P<0.05) compared the HBsAg-negative pa-
tients. Contrastingly, the statistical analysis results
of the male and female patients did not exhibit any
significant difference in the urea and creatinine lev-
els between the HBsAg-positive and HBsAg-nega-
tive patients.
The relationship between serum IL-10 and IL-17
levels

Figures 1 and 2 present the participants’ mean
+ SD serum IL-10 and IL-17 levels. The patients
had a significantly increased (P<0.0001) mean se-

Characteristic Patients HBV-positive HBV-negative Controls
(N=72) (N=30) (N=42) (N=16)

Age, years (mean+SD) 53.4+14.9 54.7+19.5 52.4+10.7 47.6£8.2
Male gender, N (%) 38 (56.8%) 19 (63.3%) 23 (54.8%) 9 (56.2%)
Female gender, N (%) 34 (47.2%) 11 (36.7%) 19 (45.2%) 7 (43.8%)
Abbreviations: HBV, hepatitis B virus; SD, standard deviation.

Table 2. Participants’ biochemical results

Parameters, Patients Controls P-value
Mean+SD (N=72) (N=16)

Urea (mg/dL) 118.0+26.0 27.5+4.9 <0.0001
Creatinine (mg/dL) 59+1.8 0.74+0.18 <0.0001
AST (U/L) 38.0+13.7 18.8+5.4 <0.0001
ALT (U/L) 33.5£15.8 17.5+6.4 <0.0001
ALP (U/L) 183.5+102.4 94.1+5.8 <0.0001

Note: P<0.0001 was considered highly significant. Abbreviations: AST, aspartate transaminase; ALT, alanine transaminase;

ALP, alkaline phosphatase
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Table 3. Biochemical tests of HBV-positive and HBV-negative patients

Parameters, HBsAg-positive HBsAg-negative P-value
Mean+SD (N=30) (N=42)

Urea (mg/dL) 122.5+29.1 114.7+23.3 0.2
Creatinine (mg/dL) 6.242.2 5.7+1.4 0.2
AST (U/L) 42.8+17.4 34.6+9.0 <0.05
ALT (U/L) 41.7£18.6 27.6x10.3 <0.0001
ALP (U/L) 183.5+102.4 94.1+23.5 <0.0001

Note: P<0.05 was significant; P<0.0001 was highly significant. Abbreviations: AST, aspartate transaminase; ALT, alanine
transaminase; ALP, alkaline phosphatase; HBsAg, hepatitis B surface antigen.
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Fig. 2. IL-17 concentration in the serum of patients and
controls

rum IL-10 level (5.54+2.95 pg/mL) compared to the
controls (2.30+1.32 pg/mL) (Fig. 1). Similarly, the
patients had a significantly increased (P<0.0001)
serum IL-17 level (42.9+21.6 pg/mL) compared to
the controls (15.44+7.4 pg/mL) (Fig. 2).

Estimation of serum IL-10 and IL-17 levels of
HBV-positive and HBV-negative patients

Figures 3 and 4 present the mean + SD serum
IL-10 and IL-17 levels in the HBV-positive and
HBV-negative patients. The results demonstrated
that the mean serum IL-10 level was not significant-
ly different (P=0.7) between the HBsAg-positive
patients (5.43+£3.05 pg/mL) and HBsAg-negative
patients (5.61+2.91 pg/mL) (Fig. 3). Similarly, the
mean serum IL-17 level was significantly differ-
ent (P=0.2) between the HBsAg-positive patients
(46.6+23.9 pg/mL) and HBsAg-negative patients
(40.3+19.6 pg/mL) (Fig. 4).
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Discussion

Patients with chronic renal failure (CRF) on
haemodialysis are at higher risk for acquiring HBV.
Compared to patients without renal failure, haemo-
dialysis patients have a higher tendency of becom-
ing chronic HBV carriers. Globally, HBV is preva-
lent among 0-58% and 0-22.7% of haemodialysis
patients and blood donors, respectively (Mohamed
et al., 2020). As HBV infection prevalence in Iraq
is intermediate, the rate of HBV is proportionally
low to moderate in different regions in Iraq. Thus,
an important measure should be implemented to
control hepatitis in all dialysis departments.

Despite an effective vaccine against HBV in-
fection, HBV-related acute and chronic liver disease
is one of the leading causes of death. The HBsAg
assay is most frequently used to analyse the pres-
ence of HBV infection. The HBsAg test screening



was implemented for further strategy programs to
prevent HBV infectious disease spread (Nicolini
et al., 2019). Kidney failure associated with HBV
infection causes abnormal kidney function tests in
patients. A virus infection of the kidneys may lead
to glomerular or tubular dysfunction, or any com-
bination thereof (Shi ef al., 2016). In this study, the
urea and creatinine tests did not reveal a strong rela-
tionship between the HBV-positive and HBV-neg-
ative patients. The results agreed with some studies
that reported that HBV can slightly affect urea and
creatinine activity (Hussein et al., 2020; Alayadi et
al., 2024).

The liver is pivotal in regulating many phys-
iological processes, degrading or modifying toxic
substances, and metabolising drugs (Hasan et al.,
2021). Many medications can affect liver func-
tion, damage it, or both. Some medications, such
as kidney failure or viral infection medications,
can increase liver enzyme levels (AST and ALT)
and cause liver damage (minor damage), which
is asymptomatic ( Gara et al., 2012; Mutar et al.,
2019; Almakhatreh er al., 2020). The results re-
vealed that renal failure increased ALT, AST, and
ALP and decreased urea and creatinine in the kid-
ney. These results were consistent with those of de
Oliveira Liberato et al. (2012), who reported that
elevated liver enzymes indicate deteriorating liver
function due to widespread inflammation, as ob-
served in the dialysis group. The HBV-infected pa-
tients had increased ALT, where these tests are used
in the general population to detect chronic liver dis-
ease. In haemodialysis patients, the ALT has a poor
diagnostic value as it tends to be below the baseline
(Lin et al., 2021).

Haemodialysis is an effective treatment for
most patients with renal failure and an alternative
to kidney transplantation. Thus, haemodialysis im-
proves the patient’s quality of life with adequate
dialysis and even prolongs their lifespan. Neverthe-
less, viral diseases are among the most important
factors leading to an increased mortality rate and
restricting the quality of life of dialysis patients.
Specifically, HBV is a serious public health issue
globally. Furthermore, an extremely high rate of
CKD patients are exposed to HBV infections (Ela-
hi et al., 2020).

Generally, more than half of the infected pa-
tients on dialysis become persistent, asymptomat-
ic HBsAg carriers without biochemical evidence
of hepatitis. Additionally, the appearance of HBV
serological markers may be delayed by as long as
6—-12 months (Treger et al., 2016). Some dialysis
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centres have reported outbreaks of fulminant HBV
infection, which indicate that immunocompromised
hosts, such as end-stage kidney disease patients on
dialysis, may develop severe disease from HBV
infection (Fabrizi et al., 2019). The HBV spread
relies on HBV infection endemicity, inadequate
dialysis unit management, familial HBV infec-
tion, and contaminated blood transfusion. In India,
the reported HBV and HCV infection prevalence
among haemodialysis patient varies. Bhaumik and
Debnath, (2012) reported that 5.9% of patients on
haemodialysis were HCV-positive, while 1.4% of
patients had HBV infection and 3.7% had HBV and
HCYV co-infection. Al-Hegami et al. (2015) report-
ed that 7.46% and 37.10% of CKD, or renal trans-
plant or haemodialysis patients had HBV, HCV, and
co-infection of both viruses, respectively.

The results corresponded to Fyneface et al.
(2018), who reported that the mean serum urea val-
ues in all male and female patients were increased
before haemodialysis when compared to the mean
values after haemodialysis. Generally, urea accu-
mulation in the serum of kidney failure patients
arises from the degradation of food and tissues,
such as muscle. The high urea level in the blood
can lead to extreme illness unless the kidneys re-
move it from the bloodstream (Beier et al., 2011).
Nonetheless, creatinine clearance is the best meth-
od for examining kidney function. Analysis results
demonstrated that all haemodialysis patients had
lower serum creatinine after dialysis, which indi-
cated that age, sex, and physical status affect serum
creatinine levels (Canaud et al., 2014).

The data were similar to the results of Fyne-
face et al. (2020), who reported that haemodialy-
sis positively affected renal failure patients, where
serum creatinine levels were significantly reduced.
The reduced creatinine level during haemodialysis
is also used as a surrogate marker of dialysis inad-
equacy. However, both men and women in the 41-
and 60-year-old age group are more prone to kidney
failure, which might be due to hypertension, diabe-
tes or other age-related changes. Liver enzymes are
naturally secreted from the liver in small quantities,
and accelerate vital processes in the body and con-
vert food into energy (Sette and de Almeida Lopes,
2014). This study demonstrated that dialysis led to
liver dysfunction in renal failure patients through
increased serum liver enzyme levels (ALT, AST,
ALP) and increased urea and creatinine levels.

The HBV infection is a major health issue in
Iraq, which has moderate or high HBV endemicity
rates. Therefore, this study investigated the preva-



lence of HBV infections in kidney failure patients
receiving dialysis. Furthermore, the effect of viral
infection on the response of anti-inflammatory cy-
tokines (IL-10) and pro-inflammatory cytokines
(IL-17) in dialysis patients, and on the effectiveness
of their liver and kidney functions, was evaluated.

This study investigated the response to an-
ti-inflammatory cytokines (IL-10) and pro-inflam-
matory cytokines (IL-17) in dialysis patients. The
results demonstrated that the patients had signifi-
cantly increased IL-10 and IL-17 levels compared
to the control. The results were consistent with
other studies that observed diverse responses to
anti-inflammatory and pro-inflammatory cytokines
associated with monocyte activation in dialysis pa-
tients and patients with chronic renal failure (Taraz
et al.,2012; Tbabhriti et al., 2013).

The results suggested that IL-10 and IL-
17 may be critical in CKD pathogenesis and in
HBV-infected patients. Therefore, the prognostic
significance of elevated IL-10 and IL-17 levels
is independent of and additive to the prognostic
impact of the classical markers of renal function,
which include creatinine and urea ( Yu et al., 2015;
Mathew et al., 2016). Patients with kidney disease,
particularly those with viral hepatitis, had signifi-
cantly higher levels of inflammatory cytokines,
such as IL-10 and IL-17. A simple explanation for
the finding is that a decreased GFR typically signif-
icantly decreases the clearance of these cytokines.
Additionally, the circulating levels of these cy-
tokines continue to increase as the body continues
to secrete them (Ortega and Fornoni, 2010).

In this study, the HBV-positive patients had
elevated IL-10 and IL-17 levels compared with the
controls. The roles of IL-17 in stimulating appro-
priate immune responses against viral infections
are controversial. The IL-17 may have a positive
role in antiviral immune responses in many diseas-
es (Mills, 2023). Nevertheless, IL-17 is positively
regulated in HBV-induced inflammation in chronic
hepatitis B infection, and may be relevant to liver
fibrosis and HCC development (Du et al., 2013).
The IL-17 can also significantly stimulate mono-
cytes and dendritic cells (DCs) to express its ligand
(IL-17R) and produce pro-inflammatory cytokines,
such as IL-1B, TNF-a, IL-10, and IL-6 (Zhong et al.,
2021; Abdelnabi et al., 2024). These cytokines are
important for liver damage during the development
of chronic HBV. Despite the evidence supporting
the important immunological role of IL-10 and IL-
17, many other functions of these interleukins in
the liver and kidney require further research. Fur-

196

thermore, the role of IL-10 and IL-17 in complex
immune systems requires further investigation. The
limitation of this study is that it involved a small
number of cases and few cytokines. Therefore, fur-
ther studies with expanded samples and extended
follow-up should be conducted. In conclusion, this
study detected high IL-10 and IL-17 levels in kid-
ney failure patients. The HBV infection remains
common in patients receiving dialysis, and will in-
crease the burden on patients with kidney failure,
affect their immune system, and cause serious com-
plications. The IL-10 and IL-17 are potential bio-
markers to predict renal failure development, and
their elevated levels may contribute to spontaneous
HBYV clearance (Abdelnabi et al., 2024).
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