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ABSTRACT

AIM: To evaluate the efficacy of transient elastography (TE) in liver
fibrosis assessment in chronic hepatitis B (CHB) patients.
METHODS: Patients from two Greek referral centers were
included. All patients were antiHBe (+) and underwent liver biopsy
(LB) and liver stiffness measurements (LSM) within a 6-month
maximum interval. LB had at least 1.5 cm length and was evaluated
using the Ishak scoring system by two experienced liver pathologists.
Unreliable LSM was defined as an interquantile range (IQR)/LSM
>(.3 and/or a success rate (SR) <60%. LSM operators had adequate
experience (>100, <500 examinations).

RESULTS: 79 patients were analyzed. LSM was considered
unreliable in 20/79 (25.3%). Patients with unreliable LSM tended
to be older (54 vs. 47 years, p=0.08) and heavier - as measured by
body mass index - (27.1 vs. 24.6, p=0.08) as compared to those with
reliable LSM. The median age of patients with reliable LSM was 47
years (range 22-71). 74% were male and the mean BMI was 25.2
+3.2. The median AST, ALT and HBV-DNA values were: 30 IU/L
(12-300); 42 TU/L (13-360); 8.4%10° IU/ml (0-2X 10°), respectively.
The distribution of patients in different fibrosis stages was: 0 (n=7),
1 (n=18), 2 (n=17), 3 (n=7), 4 (n=5), 5 (n=2), 6 (n=3). Fibrosis
stage was significantly associated with LSM (+=0.46, p=0.0002).
In addition, LSM was associated with AST and ALT levels (=0.38,
p=0.01; r=0.32, p=0.03, respectively) and male gender as compared
to female (6.7 vs. 5.2, p=0.04). The area under receiver-operating
characteristic curves were 0.74 for stage=3, 0.85 for=4, 0.87 for=
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5 and 0.86 for stage=6. For stage=5, the optimal LSM cut-off value
was 7.7 kPa by maximizing the sum of sensitivity and specificity
(positive predictive value: 26.3%, negative predictive value: 100%).
CONCLUSION: LSM in CHB patients correlates well with fibrosis
stages. The cut-off of 7.7 kPa can exclude cirrhosis offering a useful
tool for assessing these patients.

© 2012 Thomson research. All rights reserved.
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INTRODUCTION

Diagnosis and treatment of patients with chronic hepatitis B (CHB)
depends significantly on liver fibrosis staging. Liver biopsy (LB) is
still considered the “gold standard” to evaluate liver fibrosis and is
recommended by the international guidelines. Although generally
safe, this procedure is invasive and has a minor possibility of serious
adverse events (hemorrhage, death)!”. In addition, the accuracy of
LB in assessing liver fibrosis varies depending on inter-observer
variability and sampling error, resulting in up to 30% false negative
results and underestimation of cirrhosis, especially for small (<1.5
cm) or fragmented specimens” .

Measurement of liver stiffness using transient elastography (TE)
(Fibroscan, Echosens, Paris, France) is increasingly used as a non-
invasive method of assessing liver fibrosis. Initial results have shown
good diagnostic performance for chronic hepatitis C and excellent
correlation with underlying liver fibrosis'®”. However, conflicting
results regarding the reliability of liver stiffness measurement (LSM)
by TE in patients with CHB are reported up to now™”. While in
European countries Fibroscan is widely accepted and used in clinical
practice, FDA has not yet approved the use of Fibroscan and it is
only used for investigation purposes in the USA. Also, it has been
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recently suggested that underlying inflammatory activity and the
aminotransferase levels significantly affect TE’s accuracy in these
patients" ™", The mechanism by which liver stiffness is increased at
the time of liver inflammation is unclear.

Aim of our study was to evaluate the accuracy and efficacy of
TE in liver fibrosis assessment in CHB patients in everyday clinical
practice. Secondary objective was to evaluate the effect of alanine
aminotransferase levels (ALT) on TE’s accuracy. This is the first
Greek multicenter study evaluating the use of Fibroscan for the
evaluation of liver fibrosis in chronic hepatitis B Greek patients.

MATERIALS AND METHODS

Patients

CHB antiHBe (+) patients from two Greek referral centers, in
whom liver fibrosis assessment was indicated, were included
in this retrospective study. CHB was defined as the presence of
serum HBsAg for more than 6 months. No patient had HCV or
HIV coinfection. Patients with alcoholic liver disease (alcohol
consumption >40 g/d) were excluded from this study. All patients
underwent LB and TE within a 6-month interval.

Transient elastography

TE was performed by physicians with adequate experience (>100,
<500 examinations). Unreliable LSM was defined as an interquantile
range (IQR)/LSM >0.3 and/or a success rate (SR) <60%. The
diagnostic accuracy of TE was estimated versus LB as the reference
standard.

Liver biopsy

LB procedures were performed by experienced hepatologists by
the intercostal approach using 1.6 and 1.8 mm diameter Mengini
needles. All biopsies had at least 1.5 cm length and were evaluated
by experienced liver pathologists using the Ishak scoring system.

ALT measurements

ALT was measured with conventional assays. Patients were stratified
according to the level of ALT in two groups: those with ALT levels<
1.5 x upper limit of normal (ULN) and those with ALT levels > 1.5 X
upper limit of normal (ULN). The cut-off of 1.5 x ULN was chosen
because few patients had ALT levels greater than 2 X ULN, thus
precluding from a proper statistical analysis in case a higher cut-off
had been chosen.

Statistical analysis

Continuous variables were presented as means+standard deviation
or median (range). Comparisons between the two groups were
performed using independent t-tests if values were normally
distributed or by the Wilcoxon rank sum test if the distribution was
not normal. Frequency data were presented as number and percentage
and compared using the chi-square test or Fisher’s exact test where
appropriate. Baseline laboratory values with a significance of p<
0.1 were entered in a multivariate model of multiple linear regression
analysis to explore possible correlations of LSM.

RESULTS

79 patients were included in our study. LSM was considered
unreliable in 20/79 (25.3%). Patients with unreliable LSM tended
to be older (54 vs. 47 years, p=0.08) and heavier -as measured by
body mass index- (27.1 vs. 24.6, p=0.08) as compared to those with
reliable LSM. Further analysis was conducted in the remaining 59
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patients. The median age of patients with reliable LSM was 47 years
(range 22-71). 74% were male and the mean BMI was 25.2+3.2. The
distribution of patients in different fibrosis stages was: 0 (n=7), 1
(n=18), 2 n=17), 3 (n=T7), 4 (n=5), 5 (n=2), 6 (n=3).

Liver stiffness measurement

The mean LSM was 6.943.2 Kpa. LSM was significantly associated
with fibrosis stage (Figure 1). Table 1 presents different correlation
coefficient of LSM with demographic and laboratory parameters. As
shown, AST and ALT levels were also significantly associated with
LSM. However, in multivariate analysis only the fibrosis stage was
significantly associated with LSM (p=0.02). The area under receiver-
operating characteristic curves (AUCs) were 0.74 for stage=3 (Figure
2), 0.85 for=4, 0.87 for=5 (Figure 3) and 0.86 for stage=6. For
stage=3, the optimal LSM cut-off value was 6.4 kPa by maximizing
the sum of sensitivity and specificity [positive predictive value (PPV):
48.2%, negative predictive value (NPV): 90%]. For stage=35, the
optimal LSM cut-off value was 7.7 kPa (PPV: 26.3%, NPV: 100%).

Effect of transaminases

Patients were stratified according to ALT elevation in two groups as
previously outlined. A significant discrepancy in the correlation of
LSM with fibrosis stage was detected between the two groups (+=0.62,
p=0.0002 for patients with ALT<1.5 x ULN and 7=0.01, p=0.96 for
patients with ALT>1.5 x ULN).
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Figure 1 Correlation of different fibrosis stages with liver stiffness
measurements.
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Figure 2 The area under receiver-operating characteristic curve for LSM in
patients with fibrosis stage=3.
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Figure 3 The area under receiver-operating characteristic curve for LSM
in patients with fibrosis stage=5.

Table 1 Patients’ characteristics.

N 59
Age, years 47 (22-71)
Male gender, n (%) 44 (74)
Body mass index 24.6 (18-33)
Fibrosis stage

0,1 (%) 7 (12)

I n (%) 18 (31)

I, n (%) 17 (29)

101, n (%) 7 (12)

Vv, n (%) 5(8)

V,n (%) 2(3)

VI, n (%) 3(5)
AST (IU/L) 30 (12-300)
ALT (IU/L) 42 (13-360)
HBV DNA (IU/mL) 8.4x10° (<6-2x10°)

Data are presented as the median (range) unless otherwise indicated.

Table 2 Pearson’s correlation coefficient of LSM.

Parameters r p

Age 0.21 NS
Body mass index 0.08 NS
Activity grade 0.25 NS
Fibrosis stage 0.46 0.0002
AST (IU/L) 0.38 0.01
ALT (IU/L) 0.32 0.03
HBVDNA (IU/mL)  0.02 NS

DISCUSSION

Our study assessed the performance of TE in CHB patients using LB
as the reference standard. LSM appears to correlate well with fibrosis
stages in patients with CHB and ALT levels less than x1.5 ULN.
In patients with ALT levels more than x1.5 ULN this correlation is
poor. It is known that in patients with acute liver disease or acute
reactivation on chronic liver damage, LSM is influenced by acute
necro-inflammation induced edema and should be avoided"*"*.
Even a mild-to-moderate elevation in ALT levels may increase LSM
regardless of underlying liver fibrosis"”. In addition, we found that
obesity and age were independent factors of unreliable stiffness
measurements. Rigamonti et al concluded that TE measurements
are significantly affected in both obese and overweight patients
by technical limitations and by underestimation of the histological
fibrosis stage!”. Wong et al found that valid measurements were
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less likely to be obtained as BMI increased especially above 30 kg/m’
in non alcoholic fatty liver disease patients'”. In another study,
age greater than 52 years [OR 1.8 (1.6-2.1); p<0.0001] was an
independent factor of invalid measurements"”,

In our study TE could poorly predict significant fibrosis. However,
the performance of TE in excluding cirrhosis was high. Cut-off value
of 7.7 kPa can reliably exclude cirrhosis offering a useful everyday
tool in the assessment of CHB patients. Marcellin et a/ showed that
LSM was significantly (P<0.001) correlated with METAVIR (»=0.65)
and Ishak fibrosis stage (0.65). The area under receiver operating
characteristic curves were 0.81 for F>2, 0.93 for F>3 and 0.93 for
F=4. Optimal LSM cut-off values were 7.2 and 11.0 kPa for F>2 and

F=4 respectively'

. Gaia et al showed that LSM range irregularly
from mild fibrosis to cirrhosis, compared to the histological standard
in CHB patients. Although the correlation between fibrosis stages
and LSM was statistically significant, an overlap of mean stiffness
values was observed among patients with both low and high degrees
of fibrosis™. Recently, Cardoso et al reported that TE measurement
accurately predicts the absence or presence of significant fibrosis,
advanced fibrosis or cirrhosis in 202 CHB patients and was
comparable to that observed in HCV patients"®. Verveer et al
showed that for the diagnosis of fibrosis stages F<:2 in CHB patients
TE is suboptimal, and inflammation may induce higher values. For
stages F=3 TE performance was good (AUROC’s were 0.91 for F
=3 and 0.90 for F=4)"".

In conclusion, TE can reliably exclude cirrhosis offering a useful
tool in the clinical assessment of CHB patients. However, current
findings do not support the replacement of liver biopsy in routine
clinical practice for the detection of significant fibrosis that may
warrant antiviral treatment especially in aged patients with a high
BMI. In addition, the effect of ALT elevation on TE accuracy
suggests that LSM should be optimally used following ALT
normalization with antiviral treatment.
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