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Abstract
Objective: In this study we aimed to investigate the value of hyaluronic acid levels, a non-invasive biochemical marker
for the evaluation of liver fibrosis in patients with chronic hepatitis.
Material and Methods: The study comprised 80 patients in Ataturk University Infectious Disease Clinic (48 with chronic
hepatitis B and 32 with chronic hepatitis C) between 2008-2009. Patients were grouped into two for statistical analysis
according to their liver fibrosis stage. Mild for no fibrosis (Stage 0,1,2) was accepted as group 1, severe fibrosis (stage3,4)
was evaluated as group 2 For determining serum hyaluronic asit levels concomitantly to liver biopsy blood was taken,
centrifuged, serums were separated. These serums were kept in suitable conditions until they were studied with ELISA
method. Serum hyaluronic acid was compared between two groups. For evaluating results, comparing binary numerical
variables student-t test, for multiple comparisons one way anova test were used.
Results: In our study serum hyaluronic acid levels were significantly increasing in patients with increasıng fıbrosıs
(p=0,003). When comparing HA between chronic hepatitis B and chronic hepatitis C; there is no statistical significance.
However HA level were directly proportional to liver fibrosis.
Conclusions: There is significant correlation between serums HA levels and severity of liver fibrosis. For thıs reason in
determination of severe fibrosis which is a transition time to cirrhosis and cirrhosis itself, HA levels seem to be a useful
marker.
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Introduction
Chronic inflammation in liver tissue always leads to
fibrosis. While several factors can result in chronic
inflammation in the liver, viral hepatitis are prominent
due to their prevalence and contagiousness. Most
frequent agents that cause chronic hepatitis are hepatitis

B virus (HBV) and hepatitis C virus (HCV). Chronic
inflammation and subsequent fibrosis in liver tissue
causes severe disorders. Cirrhosis is the last stage of liver
fibrosis and many complications of cirrhosis are due to
liver fibrosis [1]. Currently, gold standard in the
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identification and measurement of fibrosis is histological
evaluation tissue samples obtained by liver biopsy. The
identification of presence and extent of liver fibrosis is of
paramount importance in terms of directing the
treatment and predicting the prognosis in patients with
chronic liver injury [2]. The fact that liver biopsy is an
invasive procedure, which can lead to severe
complications (bleeding, pneumothorax, colon or
gallbladder perforation) even in the hands of experienced
physicians, is a significant drawback of this procedure [3].
Due to the challenges of histological evaluation, noninvasive biochemical markers are believed to help in the
detection of histological injury and monitoring of fibrosis
in chronic hepatitis [4]. Hepatic fibrosis is a complex and
dynamic process that includes the increased
accumulation of extracellular matrix (ECM) content,
activation of ECM producing cells and cytokine secretion
and tissue remodeling. Due to identification of increased
ECM content in fibrotic liver tissue, ECM related materials
became potential candidates as biomarkers of liver
fibrosis. Among these, the following are most emphasized:
hyaluronic acid (HA), type III collagen, and aminoterminal propeptid of type III precollege. It is thought that
fibrosis markers such as these may help in the early
detection of liver fibrosis and evaluation of its
progression and extent [5,6]. In our study, we sought to
examine the place of HA, one of the non-invasive
biochemical markers of liver fibrosis, in the evaluation of
liver fibrosis in patients with chronic viral hepatitis B and
C.

Materials and Methods
This study included patients who were hospitalized at
the department of clinical microbiology and infectious
diseases, Ataturk University Faculty of Medicine, between
2007 and 2008 with the diagnosis of viral hepatitis and
were planned for liver biopsy. These patients had 6
months of follow-up with serological, biochemical and
serological evaluation and all patients had chronic viral
hepatitis. Eighty patients with chronic hepatitis B and C
were included in the study. There were 48 patients with
hepatitis B (37 males, 11 females) and 32 patients with
hepatitis C (18 males, 14 females).
All patients were informed before liver biopsy and
consent was obtained. Biopsies were performed at
radiology department and infectious diseases clinic
percutaneously with 16-G or 18G needles under local
anesthesia with the assistance of ultrasonography (USG).
Tissue samples were sent to pathology department in
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10% formalin solution. Masson’s trachoma and Sweet’s
reticulum stains were used to evaluate fibrosis in tissue
samples. A pathologist performed histological evaluation.
Fibrosis and necroinflammatory activity was evaluated
according to Knoodell’s classification. Severity of liver
fibrosis was classified as Stage 0, 1, 2, 3, and 4. In order to
make statistical comparisons, the patients were assigned
into two groups according to the severity of fibrosis.
Group 1 comprised of patients with Stage 0,1,2 liver
fibrosis (no fibrosis ormild fibrosis) and Group 2
comprised of patients with Stage 3 and 4 liver fibrosis
(severe fibrosis).
Venous blood samples (5 cc) were collected from the
patients, who underwent liver biopsy, with sterile plastic
syringe for HA measurement. Blood samples were
centrifuged at 3000 RPM. Serum samples were aliquoted
into eppendorf tubes and stored at -80ºC until the
measurements. Serum samples were transferred to +4ºC
refrigerator 1 day before the measurement in the
biochemistry laboratory. On the day of measurement,
samples were kept at room temperature for thawing.
After thawing, serum HA level was measured with ELISA
method by using Hyaluronic Acid Test Kit (96-well)
(Corgenix, Inc.).
Data were analyzed with Statistical Package for Social
Sciences (SPSS) for Windows 13, 0. Descriptive statistics
were employed for all patients (mean, maximum,
minimum, median, standard deviation). HA level between
two groups were compared with t test. Within group and
between groups comparisons of chronic hepatitis B
(Group 1 and 2) and chronic hepatitis C (Group 1 and 2)
patients in terms of HA level was performed with oneway ANOVA test. A p <0.05 was accepted as statistically
significant.

Findings
HA level in the Group 2 (severe fibrosis) was
significantly higher than Group 1 (no fibrosis or mild
fibrosis) (p=0,003).
HA level (ng/ml)
Group

Min.

Max.

Median

1

0.96618

3,669,230

239,130

2
7,971,010
800
Table1: HA level according to groups.

55,706,520
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to Group 1 (p=0.014). Similarly, HA level was significantly
higher in Group 2 compared to Group 1 in patients with
chronic hepatitis C, as well (p=0.050). In Group 1, HA
levels of patients with chronic hepatitis B and C were
compared. The difference was not statistically significant
(p=0.571). In Group 2, HA levels of patients with chronic
hepatitis B and C were not significantly different also
(p=0.769).

Discussion

Figure 1: Distribution of HA levels according to groups.

Figure 2: Distribution of HA levels in fibrosis groups.
HA levels in chronic hepatitis B (Group 1 and 2)
patients and chronic hepatitis C (Group 1 and 2) patients
were analyzed in terms of fibrosis severity.
HBV Group 2 HCV Group 1 HCVGrup2
HBV Group 1
HBV Group 2

P= 0.014

P= 0.571
P=0.769

HCV Group 1
P=0.050
Table 2: HA level comparisons in patients with chronic
hepatitis B and C.
HA levels of patients with chronic hepatitis B in Group
1 and 2 were compared. In patients with chronic hepatitis
B, HA level was significantly higher in Group 2 compared
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Liver fibrosis is an important clinical condition because
of its serious complications. The evaluation of liver
fibrosis secondary to chronic liver injury is important in
terms of treatment and follow-up. Chronic viral hepatitis
is the most common cause for liver injury. As seen in
other chronic liver disorders, the prognosis of chronic
hepatitis is largely connected to liver fibrosis [7-9]. If liver
injury is very large, this scar tissue transforms in nodule
forming liver structures. This severe form of fibrosis is
called as cirrhosis. It is very difficult to predict the level of
fibrosis in a liver with clinical parameters [10].
Currently, the gold standard method for detection and
staging of fibrosis is histological evaluation of liver biopsy
materials. The identification of presence and extent of
liver fibrosis is of paramount importance in terms of
directing the treatment and predicting the prognosis in
patients with chronic liver injury [2]. The fact that liver
biopsy is an invasive procedure, which can lead to severe
complications (bleeding, pneumothorax, and colon or
gallbladder perforation) even in the hands of experienced
physicians, is a significant drawback of this procedure [3].
These negative features lay the ground for the
development of noninvasive methods to predict the
amount of hepatic scar tissue and progression of fibrosis.
Huge effort is being exerted to identify new serum
biomarkers that can be used for non-invasive evaluation
of hepatic fibrosis [2].
Liver fibrosis is a complex, dynamic process. This
process includes increased ECM content production,
activation of ECM producing cells, cytokine secretion and
tissue remodeling. ECM is composed of collage nous
proteins, non-collage nous proteins and hyaluronic acid.
The synthesis and accumulation of these components
increase during fibro genesis. Some of these products and
their metabolites enter the systemic circulation and
consequently serum levels of these metabolites increase
[5].
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In our study, we investigated the correlation between
the severities of liver fibrosis in 80 patients, who
underwent liver biopsy as part of the treatment planning,
and HA, a noninvasive serum marker. The increase in HA
level in patients with chronic hepatitis may reflect
induction of HA production by active satellite cells or
reduction of HA uptake and degradation by endothelial
cells or both [11]. Its high levels in liver diseases
especially in cirrhosis is thought to be related to
endothelial sinusoidal cell dysfunction and considered as
a marker of increased fibrogenesis [2]. Its concentration is
low in normal liver and high in fibrotic liver [12]. Patel et
al., in a study on 76 patients with hepatitis C, reported
that HA level in patients with severe fibrosis was higher
than that in patients with mild fibrosis. Furthermore, they
also compared fibrosis and HA levels after treatment.
While fibrosis score had not changed after the treatment,
HA levels had decreased. They proposed that this result
might be due to reduced collagen degradation, which
could not be detected with histological evaluation [13].
With these results, it was suggested that HA can be used
for direct follow-up of liver fibrosis and evaluation of
response to antiviral treatment, moreover, it was
recommended that serum HA monitoring can be used to
follow-up the course of the disease in advanced liver
fibrosis [14].
In our study, HA levels in Group 2 (patients with severe
fibrosis) were higher than Groups 1 (patients with no
fibrosis or mild fibrosis) (p=0,003). In patients with HBV,
HA levels in Group 2 (patients with severe fibrosis) were
higher than Groups 1 (patients with no fibrosis or mild
fibrosis) (p=0.014). In patients with HCV, HA levels in
patients in Group 2 were higher than those in Groups 1
(p=0.005). In comparison of HA levels in patients with
HBV and HCV in Group1, there was not a statistically
significant difference (p=0.571). Similarly, HA levels in
Group 2 patients with HBV were not statistically different
from those in Group 2 patients with HCV (p=0,769). Our
findings confirm the results of previous studies and we
found that serum HA levels increased proportionally with
the severity of fibrosis. On the other hand, we did not find
a difference between patients with chronic hepatitis B and
chronic hepatitis C in terms serum HA levels.
In another study, Arhan et al. investigated 43 patients
with chronic hepatitis, and found that patients with
severe fibrosis had significantly higher serum HA levels
compared to those with mild fibrosis. The correlation
between severities of fibrosis and HA levels were
investigated in patients with HBV and HCV. Although HA
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level increased proportionally with the severity of fibrosis
in patients with HB. On the other hand, HA level in
patients with severe fibrosis was higher than that in
patients with mild fibrosis in patients with HCV [15]. Chen
YP et al. found that it is more sensitive than
ultrasonography in the diagnosis of decompensate
cirrhosis in patients with chronic hepatitis B. its use
together with ultrasonography was not superior to its use
alone. It was reported that it was correlated with serious
inflammation and severe fibrosis [16].
In another study, Guechot et al. documented that serum
HA level had a direct correlation with the severity of
fibrosis in patients with liver fibrosis and HA gave reliable
results in the evaluation of liver fibrosis in patients with
chronic hepatitis [17].
Rosenberg et al. proposed that progressive liver injury
in patients with chronic liver could be shown at the
earliest by serum HA level [18]. Likewise, Murawaki et al.
reached same conclusion in a similar study [19].
Li F et al. documented that serum HA and laminin
levels are correlated with fibrosis level in patients with
chronic hepatitis B [20].
Olga Hilda Orasan et al. found that HA level increased
in parallel with fibrosis level in patients with hepatitis B
and C. In hepatitis C, HA level was lower in patients with
Stage 0, 1 fibrosis compared to those with Stage 2-4
fibrosis [21]. In another study, Olga Hilda Orasan et al.
concluded that HA is a non-invasive parameter, which
shows fibrosis level in chronic hepatitis B and C [22].
In the previous studies, it was showed that serum HA is
correlated with severity of liver fibrosis in patients with
chronic hepatitis. They concluded that HA could be a noninvasive index that shows the extent of liver fibrosis [23].
In our study also, we found that serum HA level increases
proportionally with the severity of liver fibrosis in
patients with chronic hepatitis B and C. Currently liver
biopsy is accepted as the gold standard; but we concluded
that HA could be an important non-invasive serum
marker for the detection of the extent of liver fibrosis and
evaluation of treatment response in patients, who will
undergo biopsy repeat or in whom liver biopsy could not
be performed.
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