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Liver fibrosis is a pathological disease in which extracellular matrix proteins, such as
collagen, build up in the liver, causing tissue remodeling and the creation of
persistent scar tissue. It has been associated to HCV infection, which is a leading
cause of liver cirrhosis and hepatocellular carcinoma. These complications are
always identified in the late stages and almost through liver biopsy, making the
chances for diagnosis and treatment challenging. As a result, the objective of this
study is to evaluate the levels of sCD163, MMP9, and CK18 as noninvasive
biomarkers for different grades of liver fibrosis in Egyptian chronic hepatitis C
patients. A total of 100 subjects were divided into four groups for this investigation.
Group 1 consisted of healthy control subjects (Control group). Patients with HCV
infection were divided into three groups based on their fibrosis grade: Group 2 (no
liver fibrosis, FO), Group 3 (liver fibrosis, F1-F2), and Group 4 (liver fibrosis, F3-F4).
The ELISA technique was used to assess the levels of direct serum indicators sCD163,
MMP9, CK18, and AFP. A complete blood count, serum ALT, AST, albumin, total
bilirubin, and INR were measured. In addition, as indirect biomarkers, the FIB-4
score and the AST/ALT Ratio (AAR) were reported. Results indicated that the levels
of sCD163, CK18, and AFP were increased significantly in all HCV infected groups,
compared to controls, with the highest levels in the advanced groups. MMP9 was
decreased in low grade fibrotic HCV groups, but significantly increased in advanced
liver fibrosis group. FIB-4 and AAR showed a significant increase in all HCV patients,
compared to control group. From the obtained data, the performance of MMP9 was
the most accurate direct blood biomarker for evaluating the advanced fibrosis
(Group 4). In addition, CK18 and sCD136 showed promising results. Finally, the triple
biomarker panel could be considered as a useful disease progression biomarker.

1. Introduction

develop chronic liver illness, with a significant

Hepatitis C virus (HCV) infects more than 170 million
people globally, with 70% of those infected become
long-term carriers. Only a minority of infected people
eliminate the virus spontaneously, while 30% to 60%

proportion developing chronic liver disease and a
substantial percentage develops cirrhosis, or even
hepatocellular carcinoma (HCC) . Egypt has a high
prevalence of HCV infection, with an estimated 8-10
with HCV (14.7%) 1%,
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Chronic HCV infection is the leading cause to liver

inflammation. If untreated, fibrosis, cirrhosis, and
eventually hepatocellular carcinoma may develop B,
which

inflammation. In turn, this activates numerous immune

is associated with persistent uncontrolled

cells such as infiltrating macrophages, T-lymphocytes,
neutrophils, and dendritic cells %,

Hepatic stellate cells, which are the primary source of
activated by

myofibroblasts in the liver, are

inflammatory cells, resulting in the formation of
nodules of regenerating hepatocytes. Chronic HCV
infection is typically characterized by slowly progressive
hepatic fibrosis from stage 0 (no fibrosis) to stage 4
(cirrhosis). Liver fibrosis develops when scar tissue
builds up in the organ as a result of repeated or long-
term damage or inflammation !,

Fibrosis stage is assessed after taking a liver biopsy by
using different scoring systems such as METAVIR
(stages I-1V), which assigns a score for activity or
predicts of how fibrosis will progress. Furthermore,
Ishak score (stages I-V) is used for fibrosis grading,
which assigns numbers to the severity of the necro-
inflammatory  characteristics (interface  hepatitis,
confluent necrosis, parenchymal injury, and portal
inflammation) 1. Higher stages of fibrosis have been
related to the progression to decompensated cirrhosis.
The need for liver transplantation and liver-related
in HCV

Assessment of hepatic fibrosis

mortality are both evident infection 7,
in patients with
persistent HCV infection is considered a relevant part of
patient care and decision-making 3.

For the assessment of liver fibrosis, liver biopsy has
traditionally been regarded as the gold standard
method. It is an invasive procedure that causes pain,
bleeding, leakage of bile from the liver or gallbladder,
and other serious complications. Besides, sampling
error is possible, particularly when tiny biopsies are
addition, biopsies
interpretation may also result in incorrect staging [*). On

evaluated. In variation in
the other hand, transient elastography (FibroScan) is
a non-invasive for detecting liver stiffness and assessing
hepatic fibrosis and cirrhosis in patients with chronic
liver disease, especially, for those who are chronically
infected with HCV. However, the method requires a
trained staff, and valid measurements from obese
patients and patients with ascites may be difficult to
obtain [,

The detection of blood biomarkers has been used as
one of several diagnostic methods for evaluating liver
fibrosis %7,

markers may be promising tools for improving the non-

Surprisingly, some novel experimental
invasive diagnostic ability of liver fibrosis and cirrhosis.
Blood markers are less expensive non-invasive tests that
can be used more widely Y. Many of these serum
either such as alanine

markers are enzymes,

aminotransferase (ALT), aspartate aminotransferase
(AST), or secreted molecules, such as bilirubin, alpha-
fetoprotein (AFP), alpha-2-macroglobulin, haptoglobin,
and apolipoprotein Al. Biomarkers panels have been
established in recent years for clinical use. While some
of these markers, or combinations of them, are now
routinely used in clinical practice, their predictive
relevance remains unclear 2],

One of the most intensively studied biomarkers is
of differentiation 163 (CD163). It is a
hemoglobin-haptoglobin scavenger receptor that exerts

cluster

its main biological function through the elimination of
hemoglobin-haptoglobin complexes during hemolysis
(131 The scavenger receptor CD163 is expressed by
macrophages and monocytes and has great interest
since its activation by various stimuli induces its
shedding into the circulation to give the soluble form
(sCD163) which Thus,
qguantifying concentrations of this soluble biomarker

is present in the plasma.
may be of promising clinical relevance in estimating the
severity of inflammation and fibrosis [*4], Jessica et al.
[15] reported that sCD163 would associate strongly with
hepatic inflammation and fibrosis as a result of its
relative specificity for the activation of Kupffer cells,
which have a key role in liver injury and inflammation
also by producing a large number of matrix
metalloproteinases (MMPs).

MMPs are

considered as the principal effectors of extracellular

zinc-dependent peptidases that are

matrix (ECM) protein degradation, maintaining the

homeostasis between fibrogenesis and fibrolytic
processes in the liver [*°], They are not only responsible
for ECM degradation, but also shed cell membrane
proteins, and cleave diverse bioactive mediators such as
cytokines and chemokines, modulating their activity
either by direct cleavage, or releasing them from ECM
bound stocks [*7l. Several studies have shown that
MMPs play an important role in the pathogenesis of
liver fibrosis, and their presence in the advanced stages

of fibrosis highlights their role in diagnostic area [*#,
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Cytokeratins are proteins of keratin-containing
intermediate filaments found in the cytoskeleton of
epithelial tissue. They are expressed primarily in the
epithelia of the liver, intestine, and exocrine pancreas [*°,
The level of caspase cleaved fragmented CK18 in serum
reflects the degree of apoptosis and has been shown to
be an independent predictor of liver damage progression.
Many studies have evaluated CK18 as a marker for
fibrosis, where it is expressed in hepatocytes as a result of
apoptosis and necrosis, which cause inflammation and
liver fibrosis 2%,

In light of this previous data, the current study was
conducted to evaluate the potential of non-invasive
biomarkers, such as sCD163, MMP9, and CK18, as
alternative markers for the diagnosis of HCV Egyptian
patients with different grades of liver fibrosis. Moreover,
using these markers to discriminate between different
stages of fibrosis in patients chronically infected with
HCV.
2.Material and methods
2.1 Patients

This prospective study included 100 subjects divided
into 4 groups who recruited from National Hepatology
and Tropical Medicine Research Institute. Group 1
consisted of 25 healthy control subjects (Control group).
In addition, 75 HCV infected patients divided into three
groups based on their fibrosis grade: Group 2 (no liver
fibrosis FO), Group 3 (liver fibrosis F1-F2), and Group 4
(liver fibrosis F3-F4).

The patients were diagnosed and selected carefully to
meet the clinical, biochemical, and sonographical
requirements for chronic liver disease. Patients had to
meet the following conditions: they were non-obese (BMI
< 30) and had positive serology for HCV antibody and HCV
viremia that detected by PCR technique. Moreover,
elastography (Fibroscan) were performed to evaluate the
status of fibrosis. On the other hand, some exclusive
criteria were taken into consideration. Patients with
other causes of liver disease such as HBV and HIV
infection, or with severe internal diseases (e.g., cancer,
ischemic heart disease, autoimmune disease), and those
with chronic liver diseases other than HCV, such as
nonalcoholic steatohepatitis, autoimmune hepatitis,
biliary disorders, and malignancies were excluded from
this study.

The study was approved by the Bioethics Committee of
Ain Shams University and was conducted in accordance

with the ethical guidelines of Declaration of Helsinki.

The present research followed the guidelines set out by
the Medical Ethical Committee of National Hepatology
and Tropical Medicine Research Institute, Egypt (Approval
No. ITH00114). All HCV samples were provided by the
National Hepatology and Tropical Medicine Research
Institute. All patients gave written informed consent after
explaining the aim and concerns of the study and
description of the procedure. Datasheets were coded to
ensure anonymity and confidentiality of the patient’s
data.

2.2 Biochemical investigations

All enrolled patients were subjected to complete
medical examination to check for the general condition of
the liver and other abdominal organs. Moreover, serum
samples were collected and stored frozen at -80°C for
determination of the studied parameters.

Laboratory investigations were comprised the
determination of serum AST and ALT levels, albumin,
total, and direct bilirubin (Spectrophotometer Olympus
4000), according to the manufacturers’ instructions.
Hematological examination: including prothrombin time
(PT) and the (INR)

measurement and complete blood counts (CBC) with

international normalized ratio
differential white blood cells counts, were performed by
using the auto hematology analyzer.

As previously reported, FIB-4 index could be used
similarly to Fibro Test in the diagnosis of advanced fibrosis
and cirrhosis of HCV patients %!, The FIB-4 index was
determined using the formula: Age (years) X AST [U/I] /
(platelets [10%/1] x (ALT [U/)¥2) 22 In addition, the
AST/ALT ratio (AAR) was also calculated, where the rise in
above 0.8
dysfunction, while a ratio = 1 indicates the incidence of

this ratio indicates progressive liver
cirrhosis 122,

Moreover, all patients were subjected to determination
of the levels of serum sCD163 (Cat. No. DC1630, R & D
Systems, USA), MMP9 (Cat. No. DMP900, R & D Systems,
USA), CK18 (Cat. No. NBP2-75284, Novus biological, USA),
and AFP (Cat. No. DAFP0OO, Novus biological, USA) by using
linked (ELISA)
technique according to the manufacturer's instructions.
2.3 Statistical Analysis

The results were statistically analyzed using SPSS
statistical software version 22.0 (IBM SPSS Statistics). The
threshold for statistical significance was set at p value

the enzyme immunosorbent assay

0.05. The obtained data were described and compared
using frequency and percentages for categorical variables
(Pearson chi square), means with standard error (student
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t-test), or median and interquartile range (Mann-
Whitney) for continuous variables.

The potentiality of the selected serum biomarkers to
diagnose and differentiate between different stages of
liver fibrosis was evaluated using a receiver operating
characteristics (ROC) curve.

3. Results
3.1 Indirect biochemical markers for liver fibrosis

A total of 75 HCV patients (44 males and 31 females)
aged from 35 to 60 years, along with age matched 25
normal subjects (8 males and 17 females) aged from
38 to 55 years were subjected to various biochemical
Their
patients are summarized in

and hematological analyses. biochemical
characteristics of all
Table 1.

The results show that the hemoglobin levels recorded

no changes in all groups, either when compared to

Table 1 Biochemical data of all studied groups

control or Group 2 (F0). Meanwhile, the results
reported a significant elevation in WBCs count of Group
2 (FO), and Group 4 (F3-F4), compared to control
subjects with no change in Group 3 (F1-F2). In addition,
platelets count is significantly decreased in all studied
patient groups, compared to control, with a significant
decline observed in Group 4 (F3-F4), compared to
Group 2 (F0). Besides, INR profile showed a significant
elevation in Group 4 (F3-F4), compared to both control
and Group 2 (F0).

Moreover, liver function tests; including, AST, ALT,
total bilirubin, and direct bilirubin showed significant
increment in levels of all these markers in Group 4 (F3-
F4) only, compared to both control and Group 2 (F0). In
the same line, the albumin levels recorded a significant
decrement in Group 4 (F3-F4), compared to control
group and Group 2 (FO).

Groups Group 1 Group 2 Group 3 Group 4
Parameters (Control) (FO) (F1-F2) (F3-F4)
Hemoglobin (g/dL) 12.7 (11.55-14.5) 11.5(11-13.8) 12.7 (11.1-14.5) 12.5(11.05-13.55)
WBC count (x103/mm3) 4.3 (3.6-4.6) 5.42(4.05-6.75) 4.5 (3.35-6.7) 5.22(4.0-7.15)
Platelets (x103/mm?3) 260 (237.5-282.0) 1812 (169-237.5) 1792(147-213.5) 1492 (134-194)
INR 1.0 (1.0-1.15) 1.02 (1.0-1.10) 1.05 (1.0-1.24) 1.220(1.0-1.4)
AST (U/L) 20 (18-25) 26 (20-34) 26 (19-36) 482 (30-67.5)
ALT (U/L) 24 (20.5-29.5) 25 (22-35) 37 (20-64) 3820 (24.5-62.5)
Total bilirubin (mg/dL) 0.7 (0.6-0.78) 0.78 (0.62-0.9) 0.7 (0.54-1.1) 1.12°(0.8-3.65)
Direct bilirubin (mg/dL) 0.2 (0.13-0.21) 0.2 (0.12-0.23) 0.2 (0.1-0.23) 0.3320(0.2-1.05)
Albumin (g/dL) 4.3 (3.85-4.55) 4.1 (3.6-4.35) 4.1 (3.45-4.5) 3.32b (2.8-3.85)

Values are expressed as median (IQR), p value is considered significant < 0.05 2: significant from control, and

b: significant from Group 2.

3.2 Direct non-invasive markers for liver fibrosis

The results of the potentiality of the studied non-

invasive markers to be used as diagnostic markers for
liver fibrosis and to predict the disease progression are
represented in Table 2.
As shown in the Table 2, serum sCD163 levels showed
a significant decrease in Group 2 (F0), and Group 3 (F1-
F2), meanwhile, Group 4 (F3-F4) showed a significant
increase, compared to control group. Notably, Group 4
(F3-F4) with an advanced stage of fibrosis reported a
significant increase in the level of sCD163, compared
to non-fibrotic group (Group 2, FO).

Additionally, serum MMP9
significant reduction in both Group 3 (F1-F2), and
Group 4 (F3-F4), compared to control group. In
advanced fibrosis as illustrated in Group 4 (F3-F4), there

levels revealed a

was a significant decline in the level of MMP9
compared to non-fibrotic group (Group 2, FO).

On contrary, Ck18 reported remarkable significant
elevated levels in all HCV studied patients compared to
control subjects’ levels. In the same context, a
significant rise was documented in the level of CK18 in
Group 4 (F3-F4), compared to non-fibrotic HCV group
(Group 2, F0).

AFP levels, as a gold standard marker for liver fibrosis and
carcinoma, were also measured to judge the efficiency of
the current studied markers. AFP levels recorded a
significant increase in all studied HCV patients, compared to
control normal group. Similar to sCD136, and CK18, with
dissimilar to MMP9, the level of AFP was significantly
augmented in advanced fibrotic group [Group 4 (F3-F4)],

compared to non-fibrotic group [Group 4 (F3-F4)].
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Table 2 Direct non-invasive markers for liver fibrosis

Groups
Parameters

Group 1
(Control)

Group 2
(FO)

Group 3
(F1-F2)

Group 4
(F3-F4)

sCD163 (ng/ml)
MMP9 (ng/ml)
CK18 (mlu/ml)
AFP (ng/ml)

631.0 (502.5-743.0)
1786 (1316.0-9030.5)
13.2 (5.75-31.35)
2.1(1.35-3.30)

4152 (294-681.5)
1240 (510-3934.5)
27.72 (19.75-78.15)

2.7 (2.0-3.7)

4972 (406-655)
8002 (454.5-1295.5)
36.12(19.1-51.6)
3.5% (2.7-4.35)

83720 (765-937)
4723(208.5-1023.5)
44.17 (29.8-96.95)
7.0°0(4.65-11.3)

Values are expressed as median (IQR), p value is considered significant < 0.05 2: significant from control, and b: significant

from Group 2.

3.3 Indirect non-invasive diagnostic markers of liver
fibrosis

Several scores have been suggested in an effort to
avoid the sampling of a liver biopsy in the diagnosis
and management of fibrosis in chronic liver disease.
FIB-4 index is a calculated fibrotic score based on
different routine biochemical markers. As shown in
Table 3, FIB-4
significant manner compared to control [83%, 84%,
and 306% for Group 2 (FO), Group 3 (F1-F2), and Group
4 (F3-F4), respectively].

Furthermore, AAR showed a significant increase in
Group 2 and 3 (47% and 57%, respectively), with
enlarged

index was increased in a highly

increase with fibrosis progression as
observed in advanced fibrotic group (132 %).
3.4 Validation of the studied serum markers for
diagnosis of liver fibrosis

Comparative ROC analysis of the selected diagnostic
markers is summarized in Figs. 1-3. The area under
the ROC curve (AUC) is used to assess the efficacy of

the tested serum direct biomarkers for predicting

extensive liver fibrosis. The results obtained showed
that the studied serum markers sCD136, MMP9, and
CK18 are very specific, and highly sensitive. The
combined evaluation of sCD163, CK18 and MMP9
levels at the cut off 0.745 showed high discrimination
[AUC0.818 (95% Cl: 0.672-0.965; p < 0.001)], sensitivity
60%, and specificity 85% in the diagnosis of HCV
infected patients Fig. 1. Also, this triple marker panel
showed high performance to discriminate HCV infected
patients with lower grade of fibrosis from the patients
without fibrosis at the cut off 0.745 showed high
discrimination [AUC 0.770 (95% Cl: 0.637-0.902; p <
0.001)], sensitivity 60%, and specificity 76% Fig. 2. To
diagnose the patients with severe fibrosis, the panel
can discriminate the patients with the highest
performance to discriminate patients at the cut off
0.745 [(AUC 0.986 (95% CI: 0.960-1.000; p < 0.001)],
sensitivity 92%, and specificity 100% Fig. 3. Such
observations suggest that there is an association
between sCD163, CK18, and MMP9 levels for the
fibrosis progression in HCV infected patients.

Table 3 FIB-4 and AAR as direct non-invasive markers for liver fibrosis

Groups Group 1 Group 2 Group 3 Group 4
Parameters (Control) (FO) (F1-F2) (F3-F4)
Mean + SE 0.550+0.4 0.95+0.1 0.99+0.2 2.10+0.3
FIB-4 % change 83% 84% 306%
p value <0.001 <0.001 <0.001
Mean + SE 0.59+£0.07 0.88 +0.07 0.98 +0.08 1.36+0.5
AAR % change 47% 57% 132%
p value <0.01 <0.01 <0.001
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Fig. 3 Combined ROC curve of sCD163, MMP9, and CK18 in Group 4 vs Group 2

4. Discussion

HCV is one of the most common causes of chronic hepatitis,
liver cirrhosis, and hepatocellular carcinoma (HCC). About 55-
85% of HCV-infected patients develop chronic active HCV and
go through the process of developing fibrosis, cirrhosis, and
may progress to decompensated cirrhosis and HCC 2%, Liver
fibrosis has to be the most important predictor of liver-related
complications such as portal hypertension, decompensation
events, cancer, and death .

Liver biopsy, as the standard analysis for liver fibrosis, has
several limitations. So, different biochemical serum markers
for diagnosis and prediction of liver fibrosis have been
extensively studied as well as histology at predicting clinical
outcomes. They could be divided into direct fibrosis markers,
including matrix-specific molecules and immunological
markers/cytokines, and indirect fibrosis markers (such as liver

function tests and platelets) %!,
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Non-invasive, inexpensive tests to diagnose and
monitor fibrosis in patients with chronic liver disease
overcome the

are desperately needed to

disadvantages of liver biopsy samples and late
diagnosis issues. Since blood samples are readily
available, looking for serum markers that can replace
liver biopsies or measures of liver stiffness is
appealing %91,

Kupffer cells are hepatic macrophages that play a key
role in liver inflammation and fibrosis, account for
more than 80% of tissue macrophages, and express
higher levels of CD163. Given these characteristics, it's
possible that serum levels of sCD163 over-reflect
chronic hepatic inflammation ?7!. Serum levels of
sCD163 have been shown to be elevated in a variety of
inflammatory diseases, such as liver diseases, diabetes,
and infectious diseases 2%/, It has also been associated
with inflammation, specifically the hepatic activity
index, and fibrosis [?°!. Furthermore, increased sCD163
levels are significantly related to portal hypertension,
Child-Pugh score, and model for end-stage liver
disease score in patients with cirrhosis of various
etiologies 37!,

The data from the current studies revealed that the
serum level of sCD163 was significantly lower in the
HCV-infected patients without and with low grade
fibrosis, peaking in the advanced stage of liver fibrosis
in comparison to control subjects and non-fibrotic HCV
patient groups (p < 0.001). This outcome is similar to
that of the previous finding ®%, which stated that the
serum sCD163 levels are elevated in patients with
chronic HCV patients, reflecting hepatic macrophage
activation. The sCD163 levels may be used as a useful
diagnostic tool to monitor the progression of liver
fibrosis in the management of chronic HCV patients.
Similarly, two previous studies also reported that
sCD163 levels are known to be elevated in chronic HBV
infection, and the results of these studies reported a
strong correlation between histological inflammation,
fibrosis, and sCD163 levels [2% 321, These data are in
accordance with the results of the current study.

CK18 is originally expressed by hepatocytes. Infected
hepatocytes with HCV are a major source of high
expression levels of the intermediate filament protein
CK18, which accumulates rapidly in the circulation
through both apoptosis and necrosis, and triggers the
inflammatory condition,
fibrosis 133341,

regeneration, and liver

Serum CK18 levels were found to be significantly
higher in all studied groups of the present study (p <
0.001) compared to the control group, with no
significant elevation in fibrotic groups compared to the
non-fibrotic (FO)
agreement with other prior studies [*°], which stated

group. These findings are in

that the development/progression of non-alcoholic
(NAFLD) and HCV-related
fibrosis/steatosis are strongly related to serum CK18

fatty liver disease
levels. Several studies have proved the improvement in
diagnostic yield in the case of fibrotic HCV patients
when the CK18 test is combined with other non-
invasive modalities. Accordingly, El Zefzafy et al. ©°
reported that patients with chronic HCV infection have
significantly higher serum CK18 levels, with HCC
patients having the highest levels, which may be
related to the disease's pathophysiology. Serum CK18
levels in chronic HCV infection, liver cirrhosis, and HCC
patients can be used to monitor disease activity.

The combination of AFP and CK18 increased the
sensitivity of HCC detection. Moreover, another study
provided the evidence for macrophage activation in
NAFLD and
with associations

human non-alcoholic steatohepatitis
(NASH), sCD163 and

pathological liver disease stages. The study stated that

between

the positive correlation between sCD163 and CK18
recommends the incidence of apoptotic events which
may be contributed to macrophage activation in
various liver diseases. So, sCD163 combined with CK18
could be used as good biochemical markers for
predicting advanced fibrosis and may have potential as
potential biomarkers for the non-invasive assessment
of disease stage [*°,

In addition, MMPs are well-known to be involved in
various stages of liver diseases ranging from liver
injury, inflammation, fibrosis, cirrhosis, and incidence
of hepatocellular carcinoma to disease resolution and
liver renewal 7!, The exact mechanism of action of
MMPs in different liver disorders is largely unknown.
However, information from various experimental
studies indicates that these MMPs could control
several cellular activities, including proliferation and
survival, gene expression, as well as multiple aspects of
inflammation %, The current findings revealed that
serum MMP9 levels were significantly decreased in all
studied HCV groups in comparison to controls and also
in the severely advanced fibrotic group (Group 4)
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compared to the non-fibrotic group (Group 2) (p <
0.001). This decrease is contradictory to what was
reported previously, which stated that MMP9 serum
levels were significantly increased in chronic HCV
patients than in controls. In addition, MMP2 was
elevated during all the stages of alcoholic liver
cirrhosis, while MMP8 and MMP9 were only increased
in advanced liver cirrhosis *°l. In correspondence,
other studies found that serum MMP9 levels in
patients with chronic HCV were significantly lower
than in healthy controls [, This variability in results
may be related to differences in study populations,
type, and severity of chronic liver disease, and
differences in assay systems. Based on previous data,
the combination of MMP9, AFP, infiltrated leukocytes,
AST/ALT ratio, and platelet count has been suggested
for F2—F4 staging of fibrosis in patients with chronic
HCV infection [#*,

A previous study reported the correlation between
the higher levels of CK18 and MMP9 in chronic HBV
patients compared to healthy controls, and this
correlation was associated with hepatic fibrosis and
cirrhosis 4%,

AFP is mostly associated with the presence of HCC,
but there is a lot of evidence that proves its utility in
diagnosing other liver conditions such as fibrosis [*],
and even other than liver diseases such as down
syndrome 4. The relation between AFP elevation in
the serum and the progression of liver fibrosis has
been proven, especially in chronic HCV patients [#°,
The current findings revealed a positive association
between the serum level of AFP and the Fibroscan
stage of hepatic fibrosis. These results are in
agreement with the results of Attallah et al. [*°! who
recorded the highly significant positive association
between AFP serum levels and the stage of hepatic
fibrosis in chronic HCV patients without HCC.

When compared to the normal control, the serum
level of AFP was increased significantly in fibrotic
groups. Furthermore, it is significantly increased in the
severely fibrotic group (Group 4) in comparison to
patients without fibrosis (Group 2). This rise correlated
with the progression of fibrosis grades, suggesting that
AFP could be one of the low-cost routine laboratory
tests that predict the rate of fibrosis progression. As a
result, early detection is important for increasing
patient survival rates.

In the current study, AUC or combined ROC curves
were used to determine the most indicative serum
biomarker combination for predicting extensive liver
With
performance of both direct and indirect serum markers

fibrosis. the progression of fibrosis, the
improved, according to the results of present findings.
The current data proved that the selected panel of
CD163, CK18, and MMP9 has high performance to
differentiate HCV patients from healthy subjects.
highest
performance in discriminating patients with severe
fibrosis from HCV-infected patients without fibrosis.
The results indicate the importance of this triple panel

Moreover, the triple panel has the

in predicting disease progression.
5. Conclusion
The current data supported that MMP9 was a more
specific biomarker for stages of fibrosis (F1 and F2),
whereas serum sCD163 was a more specific biomarker
for stages of fibrosis (F3 and F4).
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