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Abstract- About 6 percent (2%-7%) of the world’s population is chronically infected by the hepatitis B
virus (HBV). The role of fibroscan for fibrosis assessment in HBV patients has not been widely studied. The
present study was designed for the assessment of hepatic fibrosis by fibroscan in HBV positive patients. This
is a cross-sectional study with two groups of case and control. According to the physical examination, lab
data, abdominal ultrasound, and hepatitis viral load, the case group was categorized into three subgroups:
inactive carrier, chronic hepatitis, and cirrhosis. The Control group was selected from a healthy population of
145 HBV patients, and 370 healthy persons entered the study. The case group included 35 inactive carriers,
63 chronic hepatitis B, and 47 cirrhotic patients, and their mean amount of fibrosis (measured by fibroscan)
was 6.169 kpa, 7.758 kpa, and 24.0255 kpa, respectively. Also, the mean amount of fibrosis was 5.5510
(SD=2.43) in the control group. There was a statistically significant difference between cirrhotic patients and
other groups (P<0.001). Also, a strong association between viral load and fibrosis degree was observed in
chronic hepatitis B patients (P<0.001, R2=0.7811). Fibroscan is a novel instrument for the estimation of the

liver fibrotic stage in HBV cirrhotic patients.
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Introduction

Viral hepatitis is an important medical issue in the
world. About two billion people were infected by HBV,
and two hundred forty million people (approximately
6% of the world’s population) are chronically infected
by HBV (1,2).

Most of these patients are infected just by HBV,
especially in the Asia and Sub-Saharan Africa regions.
Patients suffer from long-term problems, such as
cirrhosis, liver failure, and hepatocellular carcinoma
(HCC) (3,4). HBV infection is the main reason for the
occurrence of HCC in some countries such as Iran so
that about 80% of Iranian HCC patients have positive
serologic markers of HBV infection (5).

The fibrotic stage of the liver is an important factor
for the determination of liver disease severity.6
Although the liver biopsy (LB) is a gold standard
technique for assessment of liver fibrosis, it is an
invasive technique and has several disadvantages, such
as pain, bleeding, infection, high cost, and even
mortality. In addition, sampling errors and intra- and
inter-observer variations cause doubt in the accuracy of

assessing fibrosis (6). Therefore, noninvasive methods
are developing rapidly to assess liver fibrosis (7).

Liver stiffness measurement (LSM) using fibroscan
is a non-invasive, rapid, quantitative, and low-cost
transient elastographic method for assessing the degree
of liver fibrosis (8). Results are reported by Kilopascals
(K pa) and range from 2.5 to 75 Kpa (9).

The efficacy of transient elastography is validated in
patients with chronic hepatitis C and fatty liver, but
fewer data are available about patients with other forms
of liver disease, particularly HBV positive patients
(10,11).

Accordingly, it is important to assess the diagnostic
accuracy for predicting significant fibrosis or cirrhosis
among patients with HBV infection. The aim of this
study was the assessment of fibrosis level (measured by
fibroscan) in HBV patients and their control group. This
study was approved by the "ethical committee" of our
university.

Materials and Methods

This is a cross-sectional study that included two
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groups of cases and controls. All of the participants had
a BMI of less than 30 and did not have a medical history
of heart failure. In the case group, the authors enrolled
individuals with positive HBsAg (at least for six
months). These patients were divided into three sub-
groups; 1- inactive carriers 2- chronic hepatitis and 3-
cirrhosis (according to physical examination, liver
function tests (aminotransferases, Albumin, and INR),
complete blood count (CBC), abdominal ultrasound, and
HBVviral loud).

Inactive carriers had: positive HBsAg, normal
alanine transferase (ALT) levels (<40) for at least two
times, negative HBe-Ag, and viral load less than 2000
IU/ml (in the absence of cirrhosis and chronic hepatitis
criteria). Chronic hepatitis B patients had positive
HBsAg (at least for six months), ALT levels<5 times the
normal upper limit, INR<1.2, platelet count more than
150000/ml, and normal echogenicity of the liver in
abdominal ultrasound imaging without cirrhosis
indicators (ascites, esophageal varix).

Cirrhotic patients had ALT levels <5 times the
normal upper limit, thrombocytopenia (platelet count
less than 150000/ml), INR >1.2, coarse liver
echogenicity in ultrasound imaging, sometimes
accompanied by esophageal varix or ascites.

The control group included healthy persons with
negative HBS-Ag. The exclusion criteria for both groups
were: being infected with other viral hepatitis such as
hepatitis C, autoimmune or drug-induced hepatitis, liver
cancer or surgery, and liver or heart failure

In order to measure liver stiffness, Fibroscan (Echo
Sens, Paris, France) and M probe attachment was used.
A vibration of mild amplitude and low frequency was
transmitted from the vibrator placed on the body surface

toward the liver through the intercostal space. The
vibration induces an elastic shear wave that propagates
through the liver tissue (12,13). The pulse-echo
ultrasound acquisitions follow the propagation of the
shear wave and determine its velocity. The velocity is
directly according to tissue stiffness; the harder tissue
increases, the shear wave propagates. LSM was
calculated from velocity and expressed in kpa (14).

It should be mentioned that the Fibroscan operator in
this study was a gastroenterologist who had the
experience of performing more than 500 fibroscans.

Statistical analysis

In this study, we used descriptive analysis such as
mean+SD, inter-quartile range (IQR), and 95%
confidence intervals (CI) for fibrosis results that were
measured by fibro scan. Also, T independent test,
Kruskal-Wallis rank test, and linear regression analyses
were used as appropriate. Statistical significance was
assumed if P<0.05. All reported P-values were two-
sided. Statistical analyses were performed using STATA
(Version 11.1, SE, Texas).

Results

There were 145 HBV positive patients in the case
and 370 healthy persons in the control groups. The case
group included 35 inactive carriers, 63 chronic hepatitis
B, and 47 cirrhotic patients. Also, 98 patients in the case
group were male (70%), and 47 were female (30%). The
Control group had 203 males (55%) and 167 females
(45%). Some of these characteristics are shown in Table
1.

Table 1. Baseline details in subgroups of the study.

Controls Cases

Feature N=370 N=145
Inactive carrier Chronic hepatitis cirrhosis

Age (year) 35.50 + 15.92 40 +8.03 44.80+13.9 53.13+135
Weight (Kg) 75.05 75.31 71.07 75.34
Height (cm) 164.4 170.76 168.5 166.85
Waist circumference (cm) 94.75 93.28 91.8 95.72
Body mass (kg/cm?) 27.63 25.82 25.03 27.06
Viral load (copy/mL) 0 2061.013 80170910 1244440

Means of measured fibrosis by fibroscan for inactive
carriers of HBV, chronic HBV, and cirrhotic patients
were 6.16+2.66, 7.75873+7.65, and 24.02558+19.88
Kpa, respectively. In the control group, the mean
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fibrosis level was 5.551081+2.43 Kpa. Interquartile
ranges and 95% confidence intervals for means are
shown in Table 2. Also, differences in the mean levels
are shown in graph 1 and graph 3.
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Table 2. Descriptive analysis for fibrosis by fibroscan method.

Mean IQR 95% CI
Inactive carrier 6.16 +2.66 5.1-6.5 5.24 -7.05
Chronic 7.77903 = 7.65 5.3-7.3 5.8-9.7
Cirrhosis 24,0255+ 19.88 9.4-328 17.9-30.1
Control group 5.551081+2.43 4.4-6.3 5.302- 5.799

IQR: Interquartile range
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Graph 1. Fibroscan result of each subgroup (with 95% CI)

According to Table 3 (Kruskal-Wallis rank test), a
significant association is seen between the progression
of liver disease (inactive carrier, chronic HBV, and

cirrhotic patients, respectively) and the mean degree of
fibrosis.

Table 3. Kruskal-Wallis rank test analysis between mean fibrosis by fibroscan in HBV groups

Group number mean ranks P 12
Inactive carrier 35 9288.00
Chronic 63 19550.00

. . 0.001 127.74
Cirrhosis 43 20549.50
Control 370 81428.50

* statistical significate was <0.01

In multiple comparisons (Post Hoc) by Dunnett T3
test for equal variance groups, the mean liver stiffness in
cirrhotic patients was statistically higher than the other
groups (control participants, inactive carriers and
chronic hepatitis patients) (P<0.001, y2= 127.74, df=3,
in Table 4).

According to Table 5 and graph 2, there was
significant accordance between HBV viral load and liver
stiffness measurement by fibroscan in chronic hepatitis
B patients (P<0.001). A similar relationship was not
detected in other subgroups (P<0.378 for inactive carrier
and P<0.121 for cirrhosis).

Table 4. Multiple comparisons of mean liver stiffness in hepatitis B

patients

Group 1 Group 2 Mean ranks P
Chronic -1.598 0.579
Inactive carrier Cirrhosis -17.86 0.001
Control 0.60 0.723
. Cirrhosis -16.26 0.001
Chronic Control 220 0.147
Cirrhosis Control 18.47 0.001

Table 5. Linear regression analysis between fibrosis score by fibroscan and viral load in chronic HBV

Fibrosis (kpa) Coefficent SE P
Viral load(copy) 14x10° 133x10° 0.001** R2.gjusted =0.7796
Constatnt term 7.197045 0.4345289 0.001**
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Graph 2. Linear association between viral load and fibrosis in chronic HBV subgroup
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Graph 3. 95% CI for mean fibrosis in HBV and control group

Discussion

Fibroscan is progressively used for the evaluation of
liver stiffness in several liver diseases. Up to now, some
studies have been performed on HBV positive patients.
However, they have mostly used a liver biopsy to be
compared with fibroscan results.

In our study, the classification of HBS-Ag positive
patients was different from other studies (15-17).
Patients were classified into three subgroups: inactive
carriers, chronic hepatitis B, and cirrhotic patients. This
classification was not based on liver biopsy and was
based on physical examination, liver function test,
complete blood count (CBC), abdominal ultrasound, and
HBV viral load.

We also had a control group that was included a
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healthy population. Our patients had normal ALT or
elevated ALT less than five times the normal upper
limit. The mean of fibrosis results were 5.55, 6.16, 7.77
Kpa, and 24 Kpa in the control group, inactive carriers,
chronic hepatitis, and cirrhotic patients, respectively.
Although high ALT levels can alter the results of
fibroscan, the EASL-ALEH clinical practice guideline
recommends that fibroscan should not be done for
patients with ALT levels higher than ten times of normal
upper limit (18).

The interquartile ranges (IQR) were 4.4-6.3, 5.1-6.5,
5.3-7.3, and 9.4-32.8 in the control group, inactive
carriers, chronic hepatitis B, and cirrhotic patients,
respectively.

The 95% confidence intervals (95% CI) were 5.3-
5.79, 5.24-7.05, 5.8-9.7, and 17.9-30.1 in the control



group, inactive carriers, chronic hepatitis B, and
cirrhotic patients, respectively.

There was a significant association between mean
liver stiffness and progression of HBV-related liver
disease in this stud, and the mean liver stiffness in
cirrhotic patients was significantly higher than other
groups (P<0.001).

The relationship between HBV viral load and liver
fibrosis is controversial. We detected a directed linear
relationship between HBV viral load and liver stiffness
measurement in the chronic hepatitis B group (but not in
inactive carriers and cirrhotic patients).

In conclusion, Fibroscan is a novel and strong
instrument for the estimation and determination of the
liver fibrotic stage in HBV cirrhotic patients. This study
detected a linear association between viral load and
fibrosis in chronic hepatitis B patients.
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