Open Journal of Immunology, 2021, 11, 25-38
https://www.scirp.org/journal/oji

ISSN Online: 2162-4526

ISSN Print: 2162-450X

/
o2o Resmits
0... Publishing

Evaluation of Plasma Urokinase-Type
Plasminogen Activator Receptor and
Interleukin 34 in Patients with Chronic
Hepatitis C as Serological Fibrosis Markers

Mona M. Abdulwehab?*, Aziza A. Ahmed?!, Wafaa M. Elzefzafy2, Reham Sabry?,
Abeer Mohammed Abdul-Mohymen!

!Clinical Pathology Department, Faculty of Medicine for Girls, Al-Azhar University, Cairo, Egypt

“Hepatology, Gastroenterology and Infectious Diseases Departments, Faculty of Medicine for Girls, Al-Azhar University, Cairo,

Egypt

Email: *monabdulwehab86@yahoo.com

How to cite this paper: Abdulwehab, M.M.,
Ahmed, A.A., Elzefzafy, W.M., Sabry, R.
and Abdul-Mohymen, A.M. (2021) Evalua-
tion of Plasma Urokinase-Type Plasmino-
gen Activator Receptor and Interleukin 34
in Patients with Chronic Hepatitis C as Se-
rological Fibrosis Markers. Open Journal of
Immunology; 11, 25-38.
https://doi.org/10.4236/0ji.2021.112002

Received: June 1, 2021
Accepted: June 27, 2021
Published: June 30, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

Background: Hepatitis C Virus (HCV) infection is a progressive disease that
may result in chronic hepatitis, fibrosis and cirrhosis. Assessment of liver fi-
brosis is an essential factor in the management of chronic HCV. Objective:
To evaluate plasma soluble Urokinase Plasminogen Activator Receptor (sU-
PAR) and interleukin-34 (IL-34) as serological markers of liver fibrosis in pa-
tients with chronic HCV. Methods: This case-control study enrolled 60
chronic HCV patients who were subdivided into three groups of mild, mod-
erate and severe hepatic fibrosis depending on Fibrosis-4 score (FIB-4). Pa-
tients were compared with 20 age and sex-matched controls. Plasma sUPAR
and IL-34 levels were measured by Enzyme Linked Immunosorbent Assay
(ELISA). Results: Plasma sUPAR and IL-34 were significantly increased in
HCV patients when compared with controls, and their increase was positively
correlated with the progression of hepatic fibrosis. Plasma sUPAR and IL-34
positively correlated with Aspartate Aminotransferase (AST) and Alanine
Aminotransferase (ALT), and negatively correlated with hemoglobin concen-
tration and platelet count. The output data of Receiver Operating Characte-
ristic (ROC) curve to differentiate patients from controls revealed that sU-
PAR at cut-off > 186.2 ng/L and Area Under Curve (AUC) of 0.944 had
(85%) sensitivity and (100%) specificity, and IL-34 at cut off > 16.4 ng/L and
AUC of 0.942 had (75%) sensitivity and (100%) specificity. The output data of
ROC curve to differentiate severe from mild to moderate hepatic fibrosis pa-
tients revealed that SUPAR at cut-off > 510 ng/L and AUC of 0.837 had (80%)
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sensitivity and (90%) specificity. While IL-34 at cut off > 55.3 ng/L and AUC
of 0.844 had (85%) sensitivity and (80%) specificity. Conclusions: Increased
plasma levels of sSUPAR and IL-34 in chronic HCV patients with liver fibrosis
and their increase was parallel to the degree of liver fibrosis. Plasma sUPAR
and IL-34 can be used as serological markers of liver fibrosis in chronic HCV
patients.
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1. Introduction

Hepatitis C Virus (HCV) infection represents a significant cause of chronic liver
disease, with approximately 70 million chronically infected individuals world-
wide. The persistent infection of HCV will lead to the development of hepatic fi-
brosis and cirrhosis due to the perpetual and impaired wound-healing process
[1].

Assessment of liver disease progression and liver fibrosis staging is of particu-
lar importance, as the choice of the treatment regimen, post-treatment prognosis
and follow-up depend on the stage of fibrosis [2].

Liver biopsy is considered the gold standard for diagnosing and staging liver
fibrosis because it provides information on both the grade (degree of inflamma-
tion that reflects ongoing liver disease injury) and the stage (amount of currently
established fibrosis). The procedure is particularly useful for diagnosing the early
stages of fibrosis and identifying patients at high risk of progressing to fibrosis.
However, it has some limitations [3]. Liver biopsy is invasive and occasionally
causes severe complications. Pain appears in about one-quarter of patients, and
other complications include bleeding, biliary peritonitis, pneumothorax and a
mortality rate of about 0.01%, in addition to the need for frequent liver evalua-
tion [4].

It is also prone to sampling error usually because of specimen fragmentation
or inadequate length, and even in the ideal situation may incorrectly stage fibro-
sis in 20% of patients [5]. The interpretation might be unreliable, because the
distribution of necro-inflammation and fibrosis is not homogeneous and a liver
biopsy samples only 0.00002 of the mass of the liver, in addition to, intra or inter
observer variability [6]. The rapid development of new medications for the
treatment of chronic HCV, increases the requirement for more frequent evalua-
tion of liver fibrosis to assess treatment response. Liver biopsy is not ideal for
frequent evaluation. Consequently, there is a need for non-invasive reliable me-
thods for diagnosing, grading hepatic fibrosis and monitoring the outcome of
HCYV infection treatment [7].

Various non-invasive tests for the evaluation of liver fibrosis have been de-

veloped over the past decade (such as aspartate aminotransferase platelet ratio
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index (APRI) and Forns index). These tests are based on routine biochemical
and clinical parameters. However, these tests reflect alterations in hepatic func-
tion rather than in Extracellular Matrix (ECM) metabolism [8].

Membrane-bound Urokinase Plasminogen Activator Receptor (UPAR) is ex-
pressed on various immunologically active cells such as macrophages, neutro-
phils and activated T lymphocytes, as well as on endothelial cells and podocytes.
However, its expression on intrahepatic leucocytes is largely obscure. UPAR is
cleaved from the cell surface by proteases upon inflammatory stimulation to the
soluble form of the receptor, sUPAR [9].

It has been found that sUPAR has an important role in inflammation, proteo-
lysis and tissue remodeling. Accordingly, sUPAR level is strongly elevated in
acute liver failure and advanced chronic liver diseases, especially in decompen-
sated cirrhosis, indicating that hepatic inflammation in principle is linked to he-
patic UPAR expression and sUPAR release [10].

Interleukin-34 (IL-34) is a cytokine released in response to inflammatory sti-
muli and affects various immune cells, including monocytes, macrophages, and
regulatory T cells that shape the immune microenvironment [11].

There is growing evidence that IL-34 contributes to the etiology of various
diseases including autoimmune disorders, infections, inflammation and cancer
[11]. IL-34 and its receptor are highly expressed in hepatocytes in patients with
liver fibrosis induced by hepatitis B or C infection, mainly in hepatocytes located
around fibrotic and inflammatory lesions. IL-34 regulates the profibrogenic
functions of macrophages [12].

Our aim was to find out if levels of plasma sUPAR and IL-34 levels may serve
as non-invasive serological biomarkers of liver fibrosis in chronic HCV infec-

tion.

2. Subjects and Methods
2.1. Subjects

This case-control study was conducted on 60 patients with chronic HCV infec-
tion who attended to Gastroenterology, Hepatology and Infectious Diseases,
outpatient’s clinic at Al-Zahraa University Hospital, Cairo, Egypt during the pe-
riod from August 2019 to February 2020. The stage of liver fibrosis was assessed
according to FIB-4 score and patients were subdivided into three groups of mild
fibrosis (n = 20) (FIB-4 score < 1.45), moderate fibrosis (n = 20) (FIB-4 score:
1.45 - 3.25) and severe fibrosis (n = 20) (FIB-4 score > 3.25). 20 age and sex
matched apparently healthy individuals were included as a control group.

Informed consent was taken from all participants before enrollment in the
study. The study was done after approval from Research Ethics Committee of
Faculty of Medicine for Girls Al-Azhar University (ethical approval number
20042019).

Inclusion criteria

Adult patients > 18 years suffered from chronic HCV infection and hepatic
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fibrosis.
Exclusion criteria
Pregnancy, lactation, alcohol abusers, other types of viral hepatitis such as
Hepatitis B Virus (HBV) and HAV, Human Immunodeficiency Virus (HIV),
autoimmune hepatitis, malignancy, cancer liver, surgical operation for the liver,
antiviral therapy and renal impairment.
Assessment of subjects
L: Full history taking and thorough clinical examination.
II: Abdominal and pelvic ultrasonography.
III: Laboratory investigations:
- Complete Blood Count (CBC).
- Liver enzymes: Alanine Aminotransferase (ALT), Aspartate Aminotransfe-
rase (AST).
- Hepatitis markers: (HCVAb, HBsAg) and HIVAb.
- Calculation of FIB-4 score:
Age(years)x AST(U/L)

FIB-4 score =
Platelet count (PLT)(x10°/L)x ALT (U/L)

[13].

2.2. Measurement of sUPAR and IL-34 Plasma Levels

Sample collection and preparation

About 6 ml of venous blood were drawn from each subject and divided into
three aliquots: the first aliquot was 2 ml blood transferred to an EDTA tube for
CBC using automated hematology cell counter (Cell dyne Ruby, Germany), the
second aliquot was 2 ml blood transferred to plain tube for liver enzymes using
fully automated chemistry analyzer (Cobas ¢ 311, Roche Diagnostics kits, Ger-
many), hepatitis markers and HIV using enzyme-linked immunosorbent assay
(ELISA), the third aliquot was 2 ml blood transferred to an EDTA tube, centri-
fuged at 3000 rpm for 20 minutes, then plasma was separated and stored at
—20°C for measurement of SUPAR and IL-34 by ELISA in one assay to avoid re-
peated freeze-thaw cycles.

Measurement of sUPAR and IL-34

The concentration of sUPAR and IL-34 in plasma was analyzed according to
the manufacturer’s instructions by quantitative sandwich ELISA technique, with
a complete set of ELISA reader (das 1851), using human soluble urokinase plas-
minogen activator receptor ELISA kit (Catalog number: E3759Hu) and human
interleukin 34 ELISA kit (Catalog number: E0043Hu), supplied by Bioassay
Technology Laboratory, China.

2.3. Statistical Analysis

Data were coded and entered to the Statistical Package for Social Science (SPSS)
version 23. Data were summarized using numbers and percentages for qualita-
tive data; mean + Standard Deviations (SD) for quantitative parametric data and
median with Inter-Quartile Range (IQR) for quantitative non parametric data.

The comparison between qualitative data was done using Chi-square test, while
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the comparison between quantitative data was done using independent t-test for
parametric and Mann-Whitney test for non-parametric data. The comparison
between more than two groups was done by using One Way ANOVA followed
by post hoc analysis by Least Significant Difference (LSD) for quantitative para-
metric data. The correlations between quantitative data were done using Spear-
man correlation coefficients. Receiver Operating Characteristic (ROC) curve was
performed with Area Under Curve (AUC) analysis to detect the best cut off val-
ue, sensitivity and specificity of sUPAR, IL-34 and FIB-4 score for differentiation
between patients and controls, and also between patients with severe and mild to
moderate hepatic fibrosis. P-values less than 0.05 were considered statistically

significant.

3. Results

Our study included 60 patients with chronic HCV and 20 controls. The patients
were divided into three groups according to stage of hepatic fibrosis: group 1 in-
cluded mild fibrosis (n = 20), group 2 moderate fibrosis (n = 20) and group 3
severe fibrosis (n = 20). Comparison between patients and controls demonstrat-
ed a significant increase in SUPAR (P < 0.001), IL-34 (P < 0.001), FIB-4 score (P
< 0.001), ALT (P = 0.003) and AST (P < 0.001) in patients than controls. There
was a significant decrease in hemoglobin (P = 0.002) and platelets (P < 0.001) in
patients than controls. While age (P = 0.585), sex (P = 0.302) and WBCs (P =
0.231) showed a non-significant difference between patients and controls (Table
1).

Comparison between patients groups with different stages of hepatic fibrosis
reviled that plasma sUPAR and IL-34 levels and FIB-4 score were significantly
different among these groups (P < 0.001). Post Hoc analysis showed that plasma
sUPAR level was significantly increased in moderate (P < 0.001) and severe fi-
brosis (P < 0.001) in comparison to mild fibrosis, and in severe fibrosis in com-
parison to moderate fibrosis (P = 0.004). Plasma IL-34 level was significantly in-
creased in moderate (P < 0.001) and severe fibrosis (P < 0.001) in comparison to
mild fibrosis, and in severe fibrosis in comparison to moderate fibrosis (P =
0.027).Finally, FIB-4 score was significantly increased in moderate (P < 0.001)
and severe fibrosis (P < 0.001) in comparison to mild fibrosis, and in severe fi-
brosis in comparison to moderate fibrosis (P < 0.001) (Table 2).

The correlation of sUPAR with other parameters revealed a significant posi-
tive correlations with IL-34 (r = 0.722, P < 0.001), FIB-4 score (r = 0.799, P <
0.001), ALT (r = 0.452, P < 0.001) and AST (r = 0.496, P < 0.001), and negative
correlations with WBCs (r = —0.359, P = 0.005), hemoglobin (r = —0.670, P <
0.001) and platelets (r = —0.647, P < 0.001). While no correlation was found with
age (r = 0.202, P = 0.072). In addition, IL-34 showed a significant positive corre-
lations with FIB-4 score (r = 0.806, P < 0.001), ALT (r = 0.571, P < 0.001) and
AST (r = 0.605, P < 0.001), negative correlations with hemoglobin (r = —0.628, P
< 0.001) and platelets (r = —0.617, P < 0.001) and no correlation with age (r =
0.202, P = 0.072) and WBCs (r = —0.359, P = 0.005) (Table 3).
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Table 1. Comparative data between patients and controls.

Patients Controls Test
Variables P-value
n =60 n=20 value
Mean + SD 52.32+7.23 51.25 + 8.39
Age (years) -0.549" 0.585
Range 36 - 68 32-65
Female 28 (46.7%) 12 (60.0%)
Sex (n, %) 1.067* 0.302
Male 32 (53.3%) 8 (40.0%)
. 178.35 132.70 .
sUPAR (ng/L) Median IQR —3.889 <0.001
152.45 - 240.7 110.3 - 160.3
22.80 14.15
IL-34 (ng/L) Median IQR —4.439* <0.001
16.35-112.8 12.65 - 16.35
Mean + SD 6.35 +2.20 6.99 + 1.59
WBCs (x10°/L) 1.208° 0.231
Range 2.3-10.9 49-10
Mean + SD 12.34 +1.81 13.83 £ 1.60
Hb (g/dL) 3.255 0.002
Range 8.2-17 10.3-15.9
Mean + SD 181.62 + 86.61 272.10 £ 59.16
PLT (x10°/L) 4.338° <0.001
Range 59 - 469 191 - 410
Median 43.00 31.00
ALT (U/L) -2.973* 0.003
IQR 28.5-69.5 26.5 - 34
Median 47.25 19.00
AST (U/L) —5.857% <0.001
IQR 30 - 66 15.5-21.5
Median 2.26 0.66
FIB-4 score
IQR 1.15-3.58 0.44 - 0.82 —5.822¥ <0.001

eIndependent t-test; *Chi-square test; YMann Whitney test. P-value < 0.05: Significant. IQR: inter-quartile
range; sSUPAR: soluble urokinase plasminogen activator receptor; IL-34, interleukin-34; WBCs: white blood
cells; Hb: hemoglobin; PLT: platelate; ALT: alanine aminotransferase; AST: aspartate aminotransferase.

FIB-4: fibrosis-4.

Table 2. Comparative data between mild, moderate and severe fibrosis groups.

Mild Moderate Severe
Variables fibrosis fibrosis fibrosis Test P-value
value
n=20 n=20 n=20
sUPAR Median 199.45 399.75 860.8
17.585% <0.001
(ng/L) IQR 150.8 - 250.8  256.5-501.05  694.7 - 981.5
IL-34 Median 15.35 30.55 114.35
51.462F <0.001
(ng/L) IQR 13.8-18.3 19.45-132.95 111.05 - 166.85
Median 1.06 2.26 4.29
FIB-4 score 52.463*  <0.001
IQR 0.77 - 1.15 1.87 - 2.86 3.58-6.30

*Kruskal Wallis test. P-value < 0.05: Significant. IQR: inter-quartile range; SUPAR: soluble urokinase plas-
minogen activator receptor; IL-34: interleukin-34; FIB-4: fibrosis-4.

Post Hoc analysis by LSD test

Variables P2 P3
sUPAR (ng/L) <0.001 <0.001 0.004
IL-34 (ng/L) <0.001 <0.001 0.027
FIB-4 score <0.001 <0.001 <0.001

LSD: least significant difference. P-value < 0.05: Significant. P1: Moderate Vs Mild, P2: Severe Vs Mild, P3:

Severe Vs Moderate.
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The output data of ROC curve to differentiate between patients and controls
revealed that sSUPAR at a cut off > 186.2 ng/L and AUC of 0.944 yielded a sensi-
tivity of 85% and a specificity of 100%. IL-34 at a cut off > 16.4 ng/L and AUC of
0.942 yielded a sensitivity of 75% and a specificity of 100%. FIB-4 score at a cu-
toff > 1.01 and AUC 0.937 yielded a sensitivity of 85% and a specificity of 90%
(Table 4, Figure 1).

The output data of ROC curve to differentiate sever from mild to moderate
liver fibrosis revealed that sUPAR at a cut off > 510 ng/L and AUC of 0.837
yielded a sensitivity of 80% and a specificity of 90%. IL-34 at a cut off > 55.3 ng/L
and AUC of 0.844 yielded a sensitivity of 85% and a specificity of 80%. FIB-4
score at a cutoff > 3.25 and AUC 1.0 yielded a sensitivity of 100% and a specific-
ity of 100% (Table 5, Figure 2).

Table 3. Correlation of sUPAR and IL-34 with other study parameters.

sUPAR (ng/L) IL-34 (ng/L)
Parameters
r P-value r P-value
Age (years) 0.202 0.072 0.200 0.075
IL-34 (ng/L) 0.722 <0.001 . .
sUPAR (ng/L) - - 0.722 <0.001
FIB-4 score 0.799 <0.001 0.806 <0.001
WBCs (x10°/L) -0.359 0.005 —-0.243 0.062
Hb (g/dL) -0.670 <0.001 -0.628 <0.001
PLT (x10°/L) ~0.647 <0.001 -0.617 <0.001
ALT (U/L) 0.452 <0.001 0.571 <0.001
AST (U/L) 0.496 <0.001 0.605 <0.001

P-value < 0.05: Significant. sUPAR: soluble urokinase plasminogen activator receptor; IL-34: interleukin-34;
FIB-4: fibrosis-4; WBCs: white blood cells; Hb: hemoglobin; PLT: platelet; ALT: alanine aminotransferase;
AST: aspartate aminotransferase.

Table 4. The output data of ROC curve for discriminative power of sUPAR, IL-34 and
FIB-4 score to differentiate between HCV patients with liver fibrosis and controls.

Parameters AUC Cut-off Sensitivity % Specificity %
SUPAR (ng/L) 0.944 >186.2 85 100

IL-34 (ng/L) 0.942 >16.4 75 100

FIB-4 score 0.937 >1.01 85 90

AUC: area under curve; sUPAR: soluble urokinase plasminogen activator receptor; IL-34: interleukin-34;
FIB-4: fibrosis-4.

Table 5. The output data of ROC curve for discriminative power of sUPAR, IL-34 and
FIB-4 score to differentiate between sever and mild to moderate liver fibrosis.

Parameters AUC Cut-off Sensitivity % Specificity %
sUPAR (ng/L) 0.837 >510 80 90

IL-34 (ng/L) 0.844 >55.3 85 80

FIB-4 score 1.000 >3.25 100 100

AUC: area under curve; sUPAR: soluble urokinase plasminogen activator receptor; IL-34: interleukin-34;
FIB-4: fibrosis-4.
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Figure 1. The output data of ROC curve for discriminative power of sUPAR, IL-34 and
FIB-4 score to differentiate between HCV patients with liver fibrosis and controls.
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Figure 2. The output data of ROC curve for discriminative power of sUPAR, IL-34 and
FIB-4 score to differentiate between sever and mild to moderate liver fibrosis.

4. Discussion

Egypt has managed to implement a successful nationwide HCV screening and
treatment program. By late 2017, the number of persons with new cases who
presented for treatment decreased to less than 5000 a month. Identifying and
treating all infected patients is the major step toward disease elimination in the
country that used to have the highest global prevalence [14].

Detection and quantification of hepatic fibrosis in chronic HCV infection
have become increasingly important in order to make therapeutic decisions, de-

termine prognosis and to follow up disease progression [14].
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The current methods used to assess liver fibrosis in chronic HCV patients
have some limitations that highlight the importance of different biomarkers in
predicting liver fibrosis for early treatment and prevention of complications.
This justifies our aim to investigate the utility of plasma sUPAR and IL-34 as
non-invasive serological biomarkers of liver fibrosis in chronic HCV infection.

The current study showed a significant increase in sSUPAR among HCV pa-
tients with hepatic fibrosis as compared with controls. This was in agreement
with Akdogan et al, who reported that sSUPAR was higher in chronic HCV pa-
tients with hepatic fibrosis as compared with controls [15].

This can be explained by sUPAR that is expressed on macrophages and is
cleaved by proteases upon inflammation. The constitutive up regulation of liver
macrophage as a result of the underlying liver disease leads to increased sUPAR
level [16].

We also reported a significant increase in SUPAR in patients with moderate
and severe hepatic fibrosis as compared with mild fibrosis, and in patients with
severe fibrosis as compared with moderate fibrosis. This was in agreement with
Saraiva et al, who found that sUPAR was significantly higher in patients with
severe hepatic fibrosis than those with mild to moderate fibrosis [17].

This can be explained by the association of increased sUPAR level with hepat-
ic inflammation and fibrosis in chronic HCV infection. Earlier studies have sug-
gested that activated hepatic leucocytes are responsible for the SUPAR genera-
tion in HCV infection [18].

In addition, the current study showed a significant increase in IL-34 among
HCV patients with hepatic fibrosis as compared with controls. This was in line
with Wang et al, who reported that IL-34 was higher in chronic HCV patients
with hepatic fibrosis as compared with controls [19].

This can be explained by HCV that induces the production of IL-34 by hepa-
tocytes and this increases macrophage proliferation and differentiation with
profibrogenic properties [20].

We also reported a significant increase in IL-34 in patients with moderate and
severe hepatic fibrosis as compared with mild fibrosis, and in patients with se-
vere fibrosis as compared with moderate fibrosis. This was in line with Kanto
and Yoshio, who found that IL-34 was significantly higher in patients with ad-
vanced hepatic fibrosis than those with mild to moderate fibrosis [21].

This can be explained by IL-34 that has a central role in the pathogenesis of
liver fibrosis and IL-34 differentiated monocytes up regulate profibrotic factors
and induce collagen I production in hepatic stellate cells [22].

There was a significant increase in liver enzymes in patients when compared
with controls which was in agreement with Khairy et al. [23].

Huynh et al, reported that liver enzymes have been considered as biochemical
surrogates for liver injury, including HCV-mediated hepatocytic injury [24].

Hemoglobin concentration and platelet count were significantly decreased in
patients compared with controls. This was in agreement with Abd Elbaser et al,

who found that patients with HCV and liver fibrosis had a decreased hemoglo-
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bin level and platelets count compared with controls [25].

This can be explained by hypoferremia and iron-restricted erythropoiesis that
occurs in chronic inflammation despite normal iron stores (functional iron defi-
ciency). Hypersplenism secondary to portal hypertension is another mechanism
of anemia in patients with chronic liver disease. Hemolytic anemia occurs be-
cause of intrasplenic destruction of erythrocytes [26].

Shao et al, stated that the pathological mechanisms of thrombocytopenia in
chronic HCV with hepatic fibrosis included hypersplenism, bone marrow sup-
pression by HCV, immune dysfunction, decreased thrombopoietin levels and
activity and direct infection of platelets and megakaryocytes by HCV [27].

A comparison of WBCs showed a non-significant difference between patients
and controls. This was in line with Abd Elbaser et al [25]. In addition; there was
a non-significant difference between patients and controls as regards age and
sex. This was in agreement with Zayed et a/. [28].

The correlation studies revealed that sSUPAR was positively correlated with
FIB-4 score of the patients. This result was in agreement with Berres et a/ and
Saraiva et al, who stated that SUPAR was strongly associated with the degree of
liver fibrosis in chronic HCV [17] [29].

sUPAR was positively correlated with liver enzymes. This was in agreement
with Udomsinprasert et al, who found that sUPAR has positive correlation with
aminotransferases in patients with HCV and hepatic fibrosis [30].

Our study revealed a negative correlation of sUPAR with WBCs, hemoglobin
and platelets. This can be explained by chronic inflammation that has a central
role in the change in hematological indices in liver disease and is also the trigger
of cleavage of the cellular UPAR [18]. While, there was no correlation of sUPAR
with age or sex of the patients. This was in line with Huang et al, who did not
find any correlation of SUPAR with age or gender of patients with HCV with
hepatic fibrosis [10].

Our study revealed that IL-34 was positively correlated with FIB-4 score. This
was in agreement with Shoji et al, and Kanto and Yoshio who reported a posi-
tive correlation of IL-34 with FIB-4 score in patients with HCV with hepatic fi-
brosis [21] [31]. IL-34 was positively correlated with liver enzymes. This was in
agreement with Wang ef al, who stated that IL-34 had a positive correlation
with aminotransferase in HCV patients with hepatic fibrosis [19].

There was a significant negative correlation of IL-34 with hemoglobin and
platelets, while no correlation was seen with WBCs. In consistence with our re-
sults, Wang ef al, stated that IL-34 was negatively correlated with platelet count
in HCV patients with hepatic fibrosis.

This can be explained by proinflammatory cytokines released as a response to
chronic inflammation in liver disease that trigger secretion of IL-34 and cause
suppression of hematopoiesis [32]. IL-34 was positively correlated with sUPAR
and not correlated with age or sex of the patients.

The output data of ROC curve showed that sSUPAR and IL-34 have an ac-

cepted discriminative power to differentiate between HCV patients with liver fi-

DOI: 10.4236/0ji.2021.112002

34 Open Journal of Immunology


https://doi.org/10.4236/oji.2021.112002

M. M. Abdulwehab et al.

brosis and controls with AUC values higher than FIB-4 score, proposing them as
serological markers of hepatic fibrosis in chronic HCV. This was in agreement
with Wang et al, who stated that IL-34 has higher AUC value than FIB-4 score
in predicting hepatic fibrosis [19].

In addition, our study reviled that SUPAR and IL-34 have the ability to dis-
criminate severity of hepatic fibrosis but with AUC values lower than FIB-4
score proposing them as monitoring markers.

The relatively limited number of cases in the study may not be enough to ge-
neralize our findings; thus further studies with more comprehensive investiga-
tions are needed to confirm our observations. Additionally, the possible role of
sUPAR and IL-34 in the development of hepatic fibrosis in HCV increases the
need for many studies to evaluate them as potential therapeutic targets.

5. Conclusion

The plasma level of sSUPAR and IL-34 was increased in chronic HCV with he-
patic fibrosis and their increase was parallel to the degree of fibrosis. These
findings propose sUPAR and IL-34 as serological biomarkers for hepatic fibrosis

in chronic HCV infection and monitoring biomarkers for fibrosis severity.
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