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Abstract. Globally, chronic hepatitis B virus (CHB) infection causes chronic liver disease, fibrosis, cirrhosis, and hepa-
tocellular carcinoma. Furthermore, many CHB patients have comorbid medical problems and varying degrees of renal
impairment. The aim of the study was to evaluate the role of CHI3L1 in diagnosing liver fibrosis in the studied cases
and assess the clinical and physiological factors during disease cases. 90 blood samples were collected from patients in
the Dialysis Unit at Tikrit Teaching Hospital, Yathrib township, Aldhuluiya city, Al-Shuhada Health Center in the
period from September 1, 2022, to February 28, 2023. 60 of these samples were obtained from patients with chronic
hepatitis B virus diagnosed by doctors and divided into two groups: group one: 30 chronic hepatitis B patients (19 males,
11 females) aged 20-67; group two: 30 chronic hepatitis B patients with chronic kidney disease (CKD) (18 males,
12 females) aged 24-68. The control group consisted of 30 healthy individuals (19 males, 11 females) aged 20-55.
Results indicated a substantial increase in CHI3L1 levels (174.41 + 38.45a) in CHB patients compared to CKD patients
(137.30 &+ 37.8b) and controls (126.10 £ 30.0b) at P < 0.05. A substantial rise in creatinine levels was observed in
patients with chronic hepatitis B due to CKD (group 2) compared to CHB (group 1) and controls with a p-value <0.05.
The mean + SD of B.urea was 151.40 £ 24.2a in CKD patients (group 2), 31.26 + 7.55b in CHB patients (group 1), and
27.54 £ 6.24b in controls (p-value < 0.05). At p-value <0.05, CRP mean £+ SD were 23.860 = 4.220a in CKD patients
(group 2), 4.040 + 0.422b in CHB patients (group 1), and 4.200 + 0.436b in controls. In chronic hepatitis B patients,
CHI3L1 levels increase significantly. Chronic renal illness increases B.urea, creatinine, and CRP in chronic hepatitis B.
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histology and the rate of fibrosis development
(Tong et al.,1995).

Liver fibrosis is a pathological condition
characterized by the excessive deposition of ex-
tracellular matrix proteins, particularly colla-
gen, in the liver. This process is commonly ob-
served in various forms of chronic liver dis-
eases, and its progression can ultimately lead to
the development of cirrhosis. Chronic hepatitis
B virus (HBV) infection is also correlated with
an elevated susceptibility to hepatocellular car-
cinoma (HCC), a prevalent form of malignancy
and a leading cause of mortality (Papatheo-
doridis et al., 2006; Mohammed, 2022).

Introduction
Chronic viral hepatitis refers to a pathologi-

cal condition affecting the liver that exhibits a
progressive nature, ultimately resulting in cir-
rhosis in approximately 20-30% of affected in-
dividuals (Papatheodoridis et al., 2006). Cer-
tain viruses, like A, B, C, D, and E, have the
potential to induce hepatitis. Numerous host
and viral factors, including age, gender, alcohol
consumption, infection duration, and viral coin-
fections, have been linked to the severity of the

CHI3L1 is classified within the glycoside hy-
drolase family 18. The protein exhibits affinity
towards hyaluronic acid, chitin, and heparin,
and its activity is modulated by alterations in
the extracellular matrix, growth factors, cyto-
kines, pharmaceutical agents, and stressors.
The gene CHI3L1 has been found to exhibit a
significant correlation with various diseases,
such as asthma, arthritis, sepsis, liver fibrosis,
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and diabetes (Zhao et al., 2020). Serum
CHI3L1 has shown promise as a diagnostic
marker for liver fibrosis (Huang et al., 2022).
The kidney assumes a pivotal role within the
urinary system and is responsible for various
essential homeostatic functions such as electro-
Iyte regulation, acid-base balance maintenance,
and blood pressure control. The kidneys func-
tion as an inherent blood filter and eliminate
waste materials, which are subsequently trans-
ported to the urinary bladder. There has been a
proposal suggesting that hepatitis B virus
(HBV) infection could potentially have a piv-
otal role in the pathogenesis of specific types of
glomerulonephritis, which may exhibit a slow
but relentless clinical progression (Saod et al.,
2019).

Materials and Methods

Study samples were collected from patients
in Dialysis Unit in Tikrit Teaching Hospital,
Yathrib township, Aldhuluiya city, AL-
Shuhada health center through the periods of
1st September 2022 to the end of February
2023. The study comprised a total of 90 blood
samples, consisting of 60 samples obtained
from patients who had previously been diag-
nosed with HBV by medical professionals. The
samples were categorized into two distinct
groups based on the evaluations conducted by
the healthcare personnel. Group one consists of
patients diagnosed with chronic hepatitis
(CHB); this group comprises a total of 30 pa-
tients, with 19 being male and 11 being female.
The age range of the patients is from 20 to 67
years. Group two: patients with CHB suffering
from chronic kidney diseases (CKD) under he-
modialysis; this group consists of 30 patients
(18 males and 12 females) whose ages ranged
from 24 to 68 years. 30 control apparently
healthy (19 males and 11 females) whose ages
ranged from 20 to 55. A total of 5 ml of venous
blood from each patient. The blood was placed
in a Gel tube without any anticoagulant in order
to obtain serum. Subsequently, the tube was left
at room temperature (20-25 °C) until coagula-
tion occurred. The coagulated blood was then
separated by centrifugation at a speed of 3500
pm/min for a duration of 15 minutes. Following
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centrifugation, the serum was extracted using a
micropipette and distributed equally into two
Ipendrof tubes that were free of coagulants. The
tubes were securely sealed, and the serum was
subsequently stored at sub-freezing tempera-
tures for future use in tests.

Ethical approval

This study was conducted based on the ethi-
cal standards stipulated in the Declaration of
Helsinki. Before taking the sample, the pa-
tient’s informed written and verbal agreement
was obtained (after the review and approval of
the study protocol and subject's information by
the local ethics committee according to docu-
ment number 12954 (including the number and
the date 7/9/2022) to get this approval).

Results
The results of the current study, as shown in
Table 1, indicated a significant increase in
CHI3L1 (174.41 £ 38.45) in patients of group 1
compared to control at the level of probability
P <0.05, with no differences between group 2
and control.
Table 1

Relation between chronic hepatitis B patients
(group 1), chronic hepatitis B patients who
suffered from chronic kidney diseases (group 2),
and the control group regarding the mean

+ SD of CHI3L1
Groups Number CHI3L1
Group 1 n=30 174.41 £ 38.45
Group 2 n=230 137.30ai 37.8
Control n=230 126.10bi 30.0
P-value < 0.05** :

The findings of the present study demon-
strated a statistically significant increase in the
mean + SD of creatinine in patients in group 2
compared to patients in group 1 and control that
were 7.069 + 1.981a, 1.000 + 0.1809b, 0.915 +
+ 0.1482b, respectively, at p-value < 0.05. The
mean + SD of B.urea were 151.40 + 24.2a in
patients from group 2, 31.26 + 7.55b in group 1,
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27.54 + 6.24b in control at p-value < 0.05. The
mean = SD of CRP were 23.860 + 4.220a in pa-
tients from group 2, 4.040 + 0.422b in group 1,
4200 =+ 0.436b in control at p-value
< 0.05 (Table 2).

Correlation coefficient (r) between YKL-40
with all parameters in CHB patients (Table 3)

A: in chronic hepatitis B patients, there was a
positive correlation between YKL-40 and urea,
creatinine, CRP with correlation coefficient r =
=0.456, 0.421, 0.688, respectively, that was
shown by regression plots in Figures 1, 2, 3.

B: in chronic hepatitis B with chronic
kidney diseases, a negative correlation
existed between YKL-40 and r = urea,
creatinine, CRP with correlation coeffi-
cient r = -0.503, -0.070, -0.538, respec-
tively, as shown by regression plots in
Figures 4, 5, 6.

Discussion

The present study demonstrates an elevated
mean = SD of CHI3L1 in group 1 when com-
pared to group 2 and the control group. This
study is in agreement with the findings of Bao

et al. (2022) who found that serum CHI3L1 ex-
pression in liver fibrosis patients was notably
elevated compared to those without liver fibro-
sis. Also variations in the serum CHI3L1 ex-
pression levels across different grades of liver
fibrosis were observed. The levels of expres-
sion demonstrated a rise as the degree of liver
fibrosis increased. The serum biomarker
CHI3L1 has the ability to differentiate between
the early stage (S1) and late stage (S3-4) of liver
fibrosis. A positive correlation was observed
between the expression of CHI3L1 and the ex-
tent of fibrosis. The chronic hepatitis group had
greater serum CHI3L1 levels than the healthy
control group, and only the mesenchymal struc-
ture of the portal area expresses it; hepatocytes
do not. The liver expresses and secretes
CHI3L1. Extracellular matrix protein causes
liver fibrosis. Serum CHI3L1 levels rise with
tissue destruction from chronic hepatitis
through liver cirrhosis to HCC (Qiu & Zhang,
2022). The elevated concentration of urea in the
human body is primarily attributed to the enzy-
matic degradation of proteins within the hepatic
system, followed by the subsequent elimination

Table 2
Differences in some biochemical variables
in the studied samples
Groups Creatinine Urea CRP
Group 1 (n:30) 1.000 = 0.1809 31.26 +7.55 4.040 + 0.422
b b b
Group 2 (n:30) 7.069 £ 1.981 151.40+24.2 23.860 + 4.220
a a a
Control (n:30) 0.915+0.1482 27.54 £6.24 4.200 £ 0.436
b b b
P-Value 0.05** 0.05** 0.05**
Table 3
Correlation coefficient (r) between YKL-40 with all parameters
in CHB and CHB with CKD patients
G1 (CHB) G2 (CHB with CKD)
Parameters YKL-40 YKL-40
r r
Urea 0.456 -0.503
Creatinine 0.421 -0.070
CRP 0.688 -0.538
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Fig. 1. Correlation between YKL-40 with Urea in chronic hepatitis B (CHB) patients
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Fig 2. Correlation between YKL-40 with creatinine in chronic hepatitis B (CHB) patients
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Fitted Line Plot
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Fig. 3. Correlation between YKL-40 with CRP in chronic hepatitis B (CHB) patients
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Fig. 4. Correlation between YKL-40 with Urea in chronic hepatitis B (CHB) with CKD
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Fitted Line Plot
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Fig. 5. Correlation between YKL-40 with creatinine in chronic hepatitis B (CHB) with CKD
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Fig. 6. Correlation between YKL-40 with CRP in chronic hepatitis B (CHB) with CKD
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Table 2 of urea through renal excretion (Salazar,
2014). Elevated levels of creatinine and urea are
indic-ative of a probable decline in renal func-
tion (McClellan et al., 2017). The study's find-
ings agreed with those of Griffin et al. (2020)
who demonstrated an elevation in urea and cre-
atinine levels among patients undergoing he-
modialysis. This increase was found to be asso-
ciated with a decline in functional renal healing.

The present study demonstrates an elevation
in C-reactive protein (CRP) levels within
group 2. These findings are in line with the re-
sults reported by Lalramenga et al. (2019) who
observed a significant increase in CRP levels
among individuals with chronic kidney disease
(CKD). Inflammation is accompanied by in-
creased serum protein concentration known as
acute phase reactants (APR) (Kushner, 1982).
In the context of the acute phase response, it has
been observed that the typical levels of plasma
proteins, which are normally regulated by ho-
meostatic mechanisms, can undergo significant
alterations. These alterations are believed to
play a role in the host's defense mechanisms
and other adaptive capabilities (Kushner & Sa-
mols, 2011). Inflammatory conditions increase
plasma concentrations of acute-phase proteins
like CRP or reduce them like albumin. Inflam-
mation is often assessed by measuring these
proteins (Mihai et al., 2018).

Chronic inflammatory processes are fre-
quently observed in individuals diagnosed with
chronic kidney disease (CKD), particularly
those in the advanced stage known as end-stage
kidney disease (ESKD). This occurrence can be
attributed to various underlying factors, such as
the presence of uremic milieu, elevated levels
of pro-inflammatory cytokines circulating in
the body, oxidative stress, carbonyl stress, pro-
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