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Abstract

Non-invasive methods have been proposed as
surrogate markers for liver biopsy. It was shown that
serum hyaluronic acid (HA) level increase with the
development of liver fibrosis. The present study aims
to determine serum HA level cut-off points for
predicting liver fibrosis. Serum HA level in chronic
hepatitis patients (n=60) are divided into two groups,
groupl: included 30 patients, there were positive for
anti-HCV (antibodies), group2: included 30 patients,
there were positive for HBsAg, and controls (n=10)
were assessed by ELISA and liver histopathological
parameters were evaluated by the modified Knodell
score and microscopic examination of liver biopsies.
The results showed that individuals in healthy control
group have normal levels of HA (mean 14.3, SD: 5.5)
while the levels of HA were elevated in patients of
HCV aone (mean 103.6+28.0) and in patient of HCV
(mean 104.5+ 37.5).Also levels of HA were poorly
elevated in HBV aone (mean 62.2+ 15.5) and in
HBV (mean 45.8+ 12.4).The comparison between the
studied groups regarding to the level of HA showed
that a significant difference was observed between
healthy group and HBV & HCV groups (P <
0.001).HA levels and stages of fibrosis were well
correlated in patients of HBV and HCV group.
Where, this is a significant increase in HA levels

when considering FO to F6 scores by liver biopsy (P
< 0.001). Serum HA levels are well correlated with
HAI In patients Of HBV & HCV groups where, there
was significant increase in HA levels by increase of
HAL inliver biopsy at P < 0.001.
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1 Introduction

Liver fibrosis is a complex process involving
production and deposition of insoluble components that
congtitute the extra-cellular matrix (ECM).These
components can be divided into collagens ( type | and Il
being predominant in the liver ) , non collagenous
glycoproteins ( fibronictin , laminin , undulin and elastin
), proteoglycans ( heparin and dermatan sulfate ) , and
polysaccharide as hyaluronic acid (Gressner , 1994).
Major causes of fibrosis and cirrhosis include chronic
vira hepatitis and parasitic injuries (cirrhosis and fibrosis)
(Kaplowitz, 1996). Certain case conditions are due to
inborn  errors of metabolism, for example,
hemochromatosis, and hepatocellular  degeneration
(Gressner and Schuppan, 1999).Liver biopsy remains the
golden standard to assess fibrosis several system for
scoring liver fibrosis have been proposed, each based
upon visual assessment of portal and periporta fibrosis
(Alberto, and Bortolotti ,1999). Some biochemical tests
do not reliably predict the stage of fibrosis. Currently
available, indirect serum markers of fibrosis are not
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reliable, particularly in discriminating between mild and
moderate degree of fibrosis (Tong et al., 1995).Serum
hyaluronic acid reflects the severity of hepatic
inflammation and may be a serological marker of fibrosis
and can be used as a serological marker of fibrosis
(Bramley et a., 1991). Therefore we aimed to determine
the differences in the serum concentration of hyaluronic
acid between patients (chronic hepatitis B and C patients)
with liver fibrosis according to the microscopic
examination of liver biopsies from patients and healthy
individuals without any sign of liver disease, as well as
the optimal cut-off values for discriminating patients with
liver fibrosis from those without liver fibrosis and patients
with mild fibrosis from those with severe fibrosis.

2 Materialsand Methods
Subjects

This study was conducted on 60 chronic viral
hepatitis patients and 10 healthy individual s attending
out patients clinic of Gastrointestinal Surgery Centre,
Mansoura University for follow up. According to
viral hepatitis markers, subjects were divided into 2
groups. Group 1. included 30 patients, they were
positive for anti-HCV (antibodies). Group 2: included
30 patients, they were positive for HBsAg .Blood and
liver biopsy tissue specimen samples were obtained
from studied patients and were subjected to the
following lab-tests: 1. Immunological assays.2.
Biochemica assays. -3. Molecular biology
techniques. -4. Tissue histological assays.

Blood sampling:

Five ml venous blood sample were withdrawn
from every subject by aseptic venipuncture from an
anticubital vein in a fasting state. The blood was left
to clot in incubator for 15 min. then centrifuged and
the separated serum was collected in sterile tube;
liver function tests including serum ALT and AST,
serum ALB (Heidelbaugh and Bruderly, 2006).,
Detection of anti-HCV antibody using enzyme linked
immunosorbentassay  (ELISA)  :Antibodies  to
hepatitis C virus (HCV) were quditatively
determined by using ETI-AB-HCVK-3 (P00626)
Sorin Biomedica kit (Sorine Biomedica, Diagnostic
Division, 1304, Suluggia, Vercelli, Italy) (Rihn etal.,
2000). Pathological processing for liver biopsy
specimens was as follows, 4 u sections were prepared
from paraffin blocks and stained for hematoxyline
and eosin stain (H & E), massontrichrom, reticulin,
periodic acid Schiff stain (PAS) and PAS- diastase
stains (Bancroft and Stevens., 1975). Prepared dlides
from liver biopsy specimens were examined. Degree
of stage of fibrosis were assessed according to
(Knodell et al., 1981).Histological activity index
(HAI) was based upon assessment of porta
inflammatory infiltrate, interface hepatitis and
parenchymal necrosis, with score range from 0-18.
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Fibrosis was scored separately on a scale of 0-6,
corresponding to absent fibrosis up to cirrhosis.

Statistical Analysis:

Data were obtained using Statistical package for
socia Sciences (SPSS) version 19.0 software. Data
were expressed as means + standard deviation (SD)
.Results of HCV patients and control subjects were
performed using chi- square anaysis, way a nova,
and independent t-test. Correlation between
parameters was determined by Pearson's correlation
coefficient (r). Chi sguare and odds ratio were
calculated with 95% confidence interval .A p- value
less than 0.05was considered statistically significant.

3 Resaults

The biochemical data of the studied groups showed
that no significant difference between healthy group and
HBV group regarding serum ALT and serum AST (P=
0.06, 0.13, respectively) (Table 1). There was a
statistically significant difference between healthy group
and HCV group regarding to ALT and AST levels
(P<0.001). Patients in HCV group showed higher serum
ALT and AST vaues than those observed in healthy
group and HBV group (P<0.001) as shown in table 2.
Table 1, 2 showed no significant difference was observed
among the studied group regarding serum albumin. Table
3 showed comparison between HBV group and HCV
group according to biochemica characters and significant
difference is observed. Table 4 showed levels of HA in
serum samples of the studied groups. Individuals in
healthy control group have norma levels of HA (mean
14.3, SD: 5.5) while the levels of HA were elevated in
patients of HCV aone (mean 103.6+28.0) and in patient
of HCV (mean 104.5+ 37.5).Also levels of HA were
poorly elevated in HBV aone (mean 62.2+ 15.5) and in
HBV (mean 45.8+ 12.4). Table 5 showed no significant
difference was observed between HCV and HBV group
regarding level of serum HA. Comparison between mild
fibrosis and significant fibrosis regarding to HA levels
showed highly significant difference (P < 0.001) in both
HBV & HCV groups (Table 6).

Serological tests for hepatitis B virus and hepatitis
C virus. All patients of HBV group were positive for
HBsAg. While al individuas in healthy control group
and HCV patients group were negative for HBSAg
(Figure 1). All patients of HCV group were positive for
anti-HCV antibodies, while all individuals of healthy
group and HBV group were Negative for anti-HCV
antibodies (Figure 2).

The percentage of significant fibrosis (F3 — F6)
was 8% in patients of group HBV while 19.5% in patients
of group HCV. Also the percentage of non significant
fibrosis (FO, F2) was 92% in patients of HBV group,
while 80.5% in HCV group (Figure 3).Figure 4, 5
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showed that HA levels and stages of fibrosis were well
correlated in patients of HBV and HCV group. Where,
this is a sdgnificant increase in HA levels when
considering FO to F6 scores by liver biopsy (P <
0.001).Figure 6: showed that there was no significant
difference P=0.50 regarding to HA levels in patients with
HBV aone and HBV or in patients with HCV alone and
HCV.

Table 1: Comparison between healthy group and
HBV group according to biochemical characteristics.
* Significance: < 0.05* Significance: < 0.05

Healthy HBYV group
Biochemic group Median Pvalue
a Median (Range)
parameters (Range)
Serum AL 24.0(13 28.0 (19-34) 0.06**
T (u/ml) -34)
Serum AST 21011 26.0 (14-35) 0.13**
(u/ml) -29)
Serum Alb 4.4 (4.1- 4.4 (3.9-5.0) 0.86**
umin (g/dl) 4.8)

Table 2: Comparison between healthy group and
HCV group according to biochemical characteristics.
* Significance: < 0.05** Not Significance: > 0.05

Healthy gr HCV grou
Biochemical oup p Pvalue
parameters Median (R Median (R
ange) ange)

Serum ALT ( 24.0 (13- 69.0 (18- <0.001
u/ml) 34) 280) *
Serum AST ( 21.0(11- 48.0 (25- <0.001
u/ml) 29) 200) >
Serum Albu 44 (4.1- 43 (38 0.58

min (g/dl) 4.8) 5.1)

Table 3: Comparison between HBV group and HCV
group according to biochemical characteristics.
* Significance: < 0.05** Not Significance: > 0.05
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Tabled: Characteristics of serum hayluronic acid
among the studied groups.

HBV group HCV group
Biochemical parameter] Median (Range) | Median (Range) | Pvalue
s
Serum ALT (w/ml) 28.0 (19-34) 69.0 (18-280) | <0.001*
Serum AST (u/ml) 26.0 (14-35) 48.0 (25-200) | <0.001*
Serum Albumin (g/dl) [ 4.4 (3.9-5.0) 43(3.8-5.1) 0.48

Table 5: Comparison between HBV group and HCV
group according to serum HA.
** Not Significance: > 0.05

HBV group HCV group
Pvaue
Mean + SD Mean + SD
Hayluronic 57.6+16.5 103+ 37.5 0.97**
acid

HBV group HCV group
Biochemical parameter] Median (Range) | Median (Range) | Pvalue
s
Serum ALT (w/ml) 28.0(19-34) 69.0 (18-280) | <0.001*
Serum AST (u/ml) 26.0 (14-35) 48.0 (25-200) | <0.001*
Serum Albumin (g/dl)| 4.4 (3.9-5.0) 4.3(3.85.1) 0.48

Table 6: Comparison between mild fibrosis and
significant fibrosisin the studied groups according to HA

level
Level HA infibrosis stages
Studied groups P
Non- Significant fibrg
Significant fibro:
HCV 235+147 188 + 161.6 <0.001
HBV 339+221 118+ 91.6 <0.001
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Figure 1: Serological marker of hepatitis B virus among t
he studied Groups.
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Figure 2: Serological marker of hepatitis C virus (anti-
HCV antibodies) among the studied groups
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Figure 3: Percentage of significant fibrosisin patients of
the studied group according to fibrosis grades.
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Figure 4: Correlation between level of HA and fibrosis st
age in patients of HBV group
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Figure5: Correlation between level of HA and fibrosis
stage in patients of HCV group.
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Figure 6: correlation of HA among the studied groups.

Figure 7: HCV liver biopsy showed desne portal infiltrate
with mild interface hepatitis (H & E 400).

Figure 8: HBV liver biopsy showed evident ground glass
pattern of hepatocytes (H & E 400).
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Patients of group C revealed variable portal
lymphocytic infiltrate with occasional bile duct injury.
Some showed dense infiltrate (Figure 7), interface
hepatitis as well parenchymal focal necrosis were seen in
variable proportions. Patients of group showed similar
histopathological changes to HCV, however with less
evident portal infiltrate and lacking bile duct injury and
the diagnostic feature of Hepatitis B is a ground glass
cytoplasm (Figure 8)

4 Discussion

Vira hepatitis is sill a maor health problem
particularly in developing countries with low standards of
environmental sanitation. HBV and HCV infections
account for a substantial proportion of the cases of
chronic liver disease including chronic hepatitis, cirrhosis
and liver cancer (Kao and Chen., 2000). HBV is one of
the most common pathogens in the world. Annually up to
1 million people die due to the consequences of this
infection such as cirrhosis. Mast et al., (1999) found that
12% of Egyptian patients with chronic liver disease were
positive of HBsAg. Among important hepatitis associated
risk factors reported were parenterna injection, denta
manipulation and hospitalization. Blood transfusion
seemed to have very minor role (Farghaly and Barakat.,
1992).The courses and outcomes of chronic hepatitis B
virus infections were quite variable. Milder forms were
non-progressive or only slowly progressive and were
usually accompanied by the loss of serum HBV DNA and
sero conversion from hepatitis B envelop antigen to
envelop antibody (anti-HBe) (Kreutz 2002). Manno et a.,
(2002) found no significant different regarding the
survival of liver related deaths between chronic
asymptomatic HBsAg carriers and controls after thirty
years of follow up. In this study, hepatic transaminasis in
patients of group B were normal in 97% of chronic HBV
patients and all patients were positive for HBV DNA
using PCR. this in agreement with Lindh et al., (2000 )
who found that using PCR assays, the mgjority of patients
with chronic HBV infection, including those who are
hepatitis Be antibody positive have detectable HBV
DNA.HCV is a smal enveloped RNA virus that is
responsible for more than 90% of cases of partialy
transmitted non A, non B hepatitis (Cuthbert, 1997).
Although acute infection with HCV may be
asymptomatic, HCV infection can cause chronic liver
disease such as chronic hepatitis and cirrhosis (Choo et
al., 1987) and isinvolved in the hepatocellualr carcinoma.
Min et a. (2005) reported that serum levels of HA
increase in patients with schistosomiasis compared to
their healthy counterparts, HA is an ideal single index for
diagnosing hepatic fibrosis according to a previous study
on the relationship between serum fibrosis indices and
liver histological changes. However, while HA reflects
the degree of active fibrosis, it fails to indicate the level
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of fibrosis formed in the liver. Hyaluronan is a better
fibrosis marker than laminin to diagnose children with
advanced liver fibrosis (Xie et a., 2003).The significant
decrease of hyaluronan level during therapy suggests
anti- fibrotic effect of lamivudine in children with CHB
(Lebenstejen DM et al., 2007). Pascal et al., (2000)
reported that, lipid peroxides and protein carbonyl, as
well as Hyaluronic acid levels increased with the grade of
fibrosis. Moreover, protein carbonyl and hyaluronic acid
levels correlated positively with lipid peroxide levels.
These findings indicate that oxidative stress might
contribute to S. mansoni-associated pathology in man.
The result of the present study was in consistent with
Kopke-Aguiar etal., (2002) who reported that serum
hyaluronic acid is a good marker for theinitial phase of
hepatic fibrosis and it was able to assess severity of liver
disease in schistosomiasis. Also, Kopke-Aguiar et a.
(2002) mentioned that, inclusion of the serum hyaluronic
acid determination may be helpful to the calculation of
the indices to evauate, without the need for a liver
biopsy, the evolution of fibrosis in patients within a risk
group  (schistosomiasis, acohal, virus). HA and
Hepascore cannot accurately stage hepatic fibrosis in this
population. Locally derived, disease-specific cut-offs for
HA gave the higher diagnostic efficiency observed.
Although HA and Hepascore may be useful where the
disease etiology is known, particularly in established
hepatitis C virus, the high cost of false positives and false
negatives are such that neither a reliable enough to
replace biopsy without substantial further characterization
(Costelloe et a., 2015). Cross-linked high-molecular-
weight HA had positive effects on the prevention of
epidural fibrosis and the reduction of fibrotic tissue
density. The efficacy of this agent should aso be verified
in further experimental and clinical studies (Isik et al.,
2015). The increasing of HA level in our patients may be
due to liver fibrosis which is the result of the imbalance
between synthesis and degradation of the extracellular
matrix. HA is one of the maor components of the
extracellular matrix glycosaminoglycan, often as the
detection indicator of liver fibrosis. HA can accurately
reflect that the liver has generated fiber volume and status
of liver cell damage. When chronic liver damage takes
place, synthesis of HA isincreased and the degradation is
reduced, so that HA content in serum isincreased and HA
content is also correlated with the stage of hepatic fibrosis
(Wang and liang, 2010). Non-overlapping confidence
intervals of biological variation estimates allowed us to
detect significant differences regarding hyaluronic acid
biological variation between chronic liver disease
subgroups (Istaces and Gulbis, 2015). This, lead one to
suggest that HA is a good biochemical Marker for hepatic
fibrosis.
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Conclusion

Our findings suggest that measurement of serum
HA concentration can discriminate between patients with
liver fibrosis and healthy individuals and between
patients with mild fibrosis and those with severe fibrosis.
An increase in serum HA concentration above the
predictive value is associated with liver fibrosis. In
addition the values of the APRI score and serum HA
level are in the same order. Therefore, serum HA level
with the APRI score could be an additional non-invasive
tool for evaluation of liver fibrosis, when liver biopsy is
contraindicated.
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