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HLA-DP gene polymorphisms and hepatitis B infection
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he mechanisms underlying the different outcomes of hepatitis B virus

(HBV) infection are not fully understood.! Kamatant et al® identified an

association of the single nucleotide polymorphisms (SNPs) human leuko-
cyte antigen (HLA)-DPAI (1s3077) and HLA-DPBI (rs9277535) with chronic
HBV infection in a genome-wide association study (GWAS). Additional studies
confirmed that rs3077 and rs9277535 were associated with chronic HBV infec-
tion in the Han-Chinese population and strengthened the findings from previous
GWAS.*® Furthermore, Hu et al’ reported that SNPs in HLA-DP (:s3077 and
1$9277535) were associated with both HBV clearance and hepatocellular carci-
noma (HCC) development. To investigate the association of these HLA-DP var-
iants with the disease progression of HBV infection, we genotyped the 2 SNPs
(rs3077 and rs9277535) in different clinical stages of liver disease in Japanese
HBV carriers.

CLINICAL SUMMARY

A total of 241 HBV carriers (positive for hepatitis B surface antigen) who
visited the clinics for liver diseases at the Nagasaki University Hospital or Na-
gasaki Medical Center between 1999 and 2007 were enrolled. As controls, 143
healthy Japanese volunteers (56 men and 87 women aged 16-63 vears, with
a medn age of 31.3 * 8.9 years) without any history of liver disease were en-
rolled, All patients did not hiave any other types of liver diseases, such as chronic
hepatitis C, alcoholic liver disease, autoimmune liver disease, or metabolic liver
disease. The study protocol was approved by the Ethics Comimitiees of National
Nagasaki Medical Center, and informed consent was obtained from each indi-
vidual. Of the 241 HBV carriers, 6% were considered to be asymptomatic car-
riers- on the basis of sustained normalization of the serum alanine
aminotransferase (ALT) levels together with seropositivity for anti-hepatitis
" Beantigen throughout the study. On the other hand, 172 of the 241 HBV carriers
were considered to have chronic liver disease, such as chronic hepatitis (57), cir-
thosis (65), or HCC (50) manifested by elevated ALT levels and by clinical or
histelogic findings on examination of liver tissue during the follow-up period.
Of the 50 patients with HCC, 6 (12%) were found to have chronic hepatitis
and 44 (88%) bad cirrhosis. All patients were regularly followed with measure-
ments of serum ALT and HBV markers, such as hepatitis B surface antigen, hep-
atitis Be antigen, anti-hepatitis Be antibody, and HBV-DNA. A total of 79
patients had undergone liver biopsy during the study to assess the degree of liver
fibrosis. However, liver biopsy was not performed in patients who had apparent
biochemical, endoscopic, and ultrasound features of liver cancer. Tumor
markers such as alpha-fetoprotein and des-y-carboxy-prothrombin were mea-
sured with ultrasonography of the liver every 6 months to detect HCC in an early
stage. The diagnosis of HCC was made by several imaging modalities in all
patients and confirmed histologically by sonography-guided fine-needle tumor
biopsy specimens. The genotype of 1s3077 (HLA-DPAI) and 19277535 (HLA-
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DPBI) was determined by direct sequencing. The apolipoprotein B mRNA-
editing enzyme catalytic peptide 3G (APOBEC3G H186R) genotyping was per-
formed on the basis of the report by An etal®

The frequencies of the 2 SNPs of HLA-DPAI (1s3077) and HLA-DPBI
(159277535) are listed in Table 1. There was a significant difference in the fre-
quencies between these 2 SNPs between Japanese HBV carriers and healthy
subjects, as described previously.’ We divided HBV carriers into 2 groups:
a nonadvanced group (asymptomatic carriers or chronic hepatitis, n = [15)
and an advanced group (liver cirrhosis or HCC, n = 126). The frequencies of
CC (rs3077) or GG (£59277535) genotypes were higher in the advanced group
compared with those in the nonadvanced group; however, the difference was
not significant (Table I), Next, we stratified the HBV carriers for the presence
or absence of the APOBEC3G H186R variant and examined the effects of
HLA-DP polymorphisms. on the progression of HBV-related liver disease.
Both C and G alleles of 1s3077 and rs9277533 significantly increased the risk
for advanced liver disease in HBV carriers lacking the H186R variant (Table II).

A 2-stage GWAS identified SNPs including rs3077 and rs9277535 located in
HLA-DPA! and HLA-DPBI, which were associated with a susceptibility to
chronic HBV infection. After the first Japanese GWAS, 5 studies replicated the
association of these 2 HLA-DP SNPs (153077 and 1s9277535) and chronic HBV
infection in the Han-Chinese population.>” Among these studies, an association
between HBV-related HCC and r$9277535 or 1s3077 was demonstrated.” In this
study, we examined whether these 2 SNPs (153077 and 159277535) in HIA-DP
genes were associated with the disease progression and susceptibility to HBV in-
fection in a Japanese population. As demonstrated previously, we reconfirmed that
83077 and rs9277535 in the HLA-DPA] and HEA-DPBI genes were significantly
associated with HBV infection, Although some differences in the frequencies of
183077 and 1s9277535 genotypes between HBV carriers with advanced liver dis-
ease (liver cirthosis and HCC) and those without advanced liver disease were ob-
served, these differences were not statistically significant.

Recentevidence suggests that APOBEC3( inhibits HBV production by inter-
fering with HBV replication through hypermutation of the majority of the HBV
genome.® Because of the APOBECIG gene's ability to regalate HBV replication,
mutations of the gene may cause a deleterious variation that may affect the out-
come of HBV infection. Among the SNPs identified in the APOBEC3G gene,
HI86R variant was strongly associated with a decline in CD4™ Ticell numbers
and accelerated progression to acquired immune deficiency syndrome-defining
conditions in human immunodeficiency virus-infected individuals.*" Viral
disease outcome is influenced by host variability in immune response genes
and genes that control viral replication or mutation rate.'* APOBEC3G coding
region variant might influence the progression of HBV infection by inducing
the replication of HBV.'? Therefore, genetic diversity of immune response genes,
such as HLA, and genes that control viral replication, such as APOBEC3G, could
contribute to the variability in outcome of HBV infection. To minimize the effects

Reprint requests: Kiyoshi Migita, MD, Clinical Research Center, NHO
Nagasaki Medical Center, Kubara 2-100i-1, Omura 856:8652, Japan;
e-mail: migita@nmc.hosp.go.jp.

1931-5244/% - see front matter

© 2012 Mosby, Inc. All rights reserved.
hitp:/fdx.doi.org/10.1016/).1rs1.2012.06.003

443



Translational Research

444 Migitaetal December 2012
Table 1. Association between HLA-DP polymorphisms (53077, 1s9277535) and HBV infection
Heaithy Advanced Nonadvanced
HBV canler subjects HBV carrier HBV catrier
OR OR
SNPID n =241 (%) n=143 (%) Pvalue” 95% Chy w= 115 %) n'= 126 (%) Pvalue® 95% Ch

rs3077

C/C 148 (61.4) 47 (32.9) 77 67.0) 71669

cIT 79(32.8) 72 (50.3) 33(28.7) 46 (36.5)

k741 14(5.8) 24{16.8) 5(4.3) 9(7.1)
C allele (aliele 375 (77.8) 166 (58.0) <0.0001 2.533 (1.843-3.483) 187 (81.3) 188 {74.6) 0.077 1.480

frequencies) {0.957-2.280)
rs9277535

G/G 143 (59.3) 45 (31.5) 73 {63.8) 70 (55.6)

NG 82 (34.0) 72(50.3) 36{31.9) 46 (36.5)

AA 16 (6.6) 26 (18.2) 6(6.2) 10(7.9)
G aliele allele 368 (76.3) 162 (56.6) <0.0001 2.471 (1.804-3384) 182 (79.1) 186 (73.8) 0.170 1.845

frequencies) (0.880-2.056)

Abbreviations: Cl, confidence interval; HBY, hepatitis B virus; OR, odds ratio; SNP, single-nucleoctide polymorphism.

*Pvaiues were caiculafed using the chi-square test.

Table ll. Association between HLA-DP polyrmorphisms (153077, 159277535) and the outcome of HBVY infection in HBV carrier

without H186R variant
Advanced HBV carrier Nonadvanced HBY
SNPID n=90(%) carrier n = 108 (%) Pvalue® OR (95% CI)

rs3077

c/IC 64 (71.1) 60 (55.6)

C/T 22 (24.4) 40(37.0)

728 4(4.4) 8(7.4)
C allelo (allele frequencies) 150.(83.3) 160 (74.1) 0.026 1.750 (1.065-2.874)
rs9277535

G/G 5{6.8) 10(8.3)

NG 24 {28.7) 39 (36.1)

AA 61(67.8) 59 {54.6)
G aliels {allele frequencies) 146 (81.1) 157 (72.7) 0.048 1.614 (1.000-2.604)

Abbreviations: Cl, confidence interval; HBV, hepatitis B virus; OR, odds ratio; SNP, singie-nucieotide polyrmorphism,

*Pyalues were culculated using the chi-square test,

of viral factors, such as APOBEC3G-mediated HBVediting, and evaluate the ef-
fect of HLA-DP more precisely, we focused on the subjects without the H186R
variant. Because the APOBEC3G coding region variant might influence
the progression of HBV infection,'! we investigated the effect of HLA-DP poly-
morphisms on the outcome of HBV infection in HBV carriers lacking the HI86R
variant.

Qur results showed that HLA-DP polymorphisms were associated with the
progression of HBV infection and that this association was significant in Japa-
nese HBV carriers lacking H186R variants. Our data demonsirated that HLA-DP
polymorphisms are important in determining the susceptibility and the progres-
sion of HBV infection in the Japanese population.

One limitation of our study is the lack of information of HBV genotypes in the
patients studied. Another lirnitation is that the mimber of HBV carriers (n = 241)
is relatively small. Larger studies are needed to confirm the results of our study.

CONCLUSIONS

‘We confirmed that rs3077 and rs9277535 SNPs in the HLA-DP locus are as-
sociated with the susceptibility and progression of HBV infection in the Japa-
nese population. Further functional analyses are wamranted to validate the
biological plausibility of these SNPs in chronic HBYV infection.
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Summary

is an important hallmark in the natural course of
i ly HBeAg seroconversion within 1 year,
athological parameters in patients with

HBeAg were reviewed for demographic, biochem-
time of liver biopsy. Then, the patients who accom-
3 thereafter were compared with those who did not, for
{BeAg seroconversion.

E in 58 (24.8%) patients. In univariate analysis, factors pre-

of early HBeAg seroconversion were: alanine aminotransferase (ALT) (p=0.002), IP-10
0.029), HBsAg (p=0.003), HBeAg (p<0.001), HBV DNA (p=0.001), HBcrAg (p=0.001), core-
promoter mutations (p=0.040), fibrosis (p=0.033) and lobular inflammation (p=0.002). In multi-
variate analysis, only serum HBeAg levels <100 Paul Ehrlich Institute (PEI) U/ml and grades of lob-
ular inflammation >2 were independent factors for early HBeAg seroconversion (odds ratio 8.430
[95% confidence interval 4.173-17.032], p<0.001; and 4.330 [2.009-9.331], p<0.001; respectively).

Conclusions: | HBeAg levels < 100 PEIU/ml combined with grades of lobular inflammation 2 are useful for pre-
dicting early HBeAg seroconversion. In patients without liver biopsies, high ALT levels (>200 IU/L)
can substitute for lobular inflammation (grades >2).
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BACKGROUND

Worldwide, an estimated 350 million people are infected with
hepatitis B virus (HBV) persistently [1,2]. HBV infection is
a major global concern, because up to 40% of patients can
develop grave complications, such as decompensated cir-
rhosis and hepatocellular carcinoma (HCC) [3]. In the nat-
ural course of chronic hepatitis B, HBeAg seroconversion,
defined by the loss of HBeAg and development of the cor-
responding antibody (anti-HBe), is an important hallmark,
because it is highly correlated with a favorable long-term out-
come. Seroconversion is usually followed by sustained sup-
pression of HBV DNA, normalization of alanine aminotrans-
ferase (ALT) levels, and clinical remission accompanied by
ameliorated necro-inflammatory activities in the liver [4-6].

To date, a number of factors have been found to predis-
pose patients to spontaneous HBeAg seroconversion [7-19].
However, few studies have evaluated pathological factors for
predicting early HBeAg seroconversion. In a small series of
patients from Spain, the Knodell’s index of histological ac-
tivity was one of the independent predictors of early HBeAg
seroconversion [14]. Recently, novel markers of the replica-
tion of HBV were introduced, such as levels of HBsAg, HBeAg

and HBcrAg (HBV core-related antigen), which can replace«
HBV DNA levels. These serological markers of HBV replica-

tion have been evaluated for sensitive and reliable p
tion of early HBeAg seroconversion [20-23]. In the pr
study, an attempt was made to select factors
early HBeAg seroconversion, from among m:
cal, virological and pathological parameters
data of 234 HBeAg-positive patients with:

MATERIAL AND METHODS

Patients and study design

This is a retrospecti
and liver biopsy spec

ent liver biopsies and had been followed
ear. The inclusion criteria were presence

ger, positivity for HBeAg at the time of liver biopsy, and lack
of antiviral treatments before receiving liver biopsies. The ex-
clusion criteria were co-infection with hepatitis C virus (HCV)
or human immunodeficiency virus type-1, serological mark-
ers suggestive of autoimmune disease, daily intake of alcohol
>50 g, recent exposure to hepatotoxic drugs, and no stored
sera available. They were followed every 3 months or more fre-
quently, if indicated clinically, and their serum samples were
monitored for liver biochemistry and serologic markers of HBV
infection, including HBsAg, HBeAg, anti-HBe, HBV DNA and
HBcrAg. Serum samples had been stored at —20°C until use.

Antiviral therapy was commenced immediately in the pa-
tients with: (1) significant fibrosis/ cirrhosis detected by liv-
er biopsy; and (2) evidence of decompensation, such as as-
cites, varices and hepatic encephalopathy.

To identify predictors of early HBeAg seroconversion, clini-
cal, biological, virological and pathological data at the time

of liver biopsy were compared between patients who did and
who did not achieve early HBeAg seroconversion, within 1
year after receiving liver biopsies, by univariate and multi-
variate analyses. Further, patients were stratified by indepen-
dent factors for HBeAg seroconversion, and the cumulative
incidence of HBeAg seroconversion was compared between
groups using the Kaplan-Meier method. The study protocol
complied with the Good Clinical Practice Guidelines and
the 1975 Declaratlon of Helsmkl and w approved by the

ANALYSER 12000 (Abbott
Japan Co., Ltd., Tokyo accordance with the man-

ufactures’ instructions

the dynamic range. HBeAg was quan-
mmunoassay with use of chemilumines-

gnetic beads coated with anti-HBe. After a wash-
d reactants were added for exciting emis-
is proportional to the concentration of

unit (RLUY of th to the cutoff RLU (S/CO). Samples
with S/CO values >1.0'were regarded positive for HBeAg. Then,

serial'dilutions of the reference standard of PE HBeAg (Paul-
itute; Bangen, Germany) were used to define the
assay and create a reference curve for lin-
sion. The linear range was 0.024-100 PEIU/ml. A
curve was produced, and linear regression was used
onvert assay results into appropriate units (PEIU/ml). For
amples that fell outside the linear range of the assay, the as-
ay was performed on serial dilutions to ensure the linearity.

HBV DNA and HBcrAg

HBV DNA was determined by the COBAS Tagman HBV
test (Roche Diagnostics K.K., Tokyo, Japan). Values under
or over the detection range were recorded as 2.1 or 9.1 log
copies/ml. HBcrAg was measured by the CLEIA HBcrAg
assay kit (Fujirebio, Inc., Tokyo, Japan) in a fully automat-
ed analyzer (Lumipulse system, Fujirebio, Inc.). Values un-
der or over the detection range were recorded as 3.0 or
7.0 log copies/ml. Assays for HBV DNA and HBcrAg were
performed in a commercial clinical laboratory (SRL, Inc.,
Tokyo, Japan). Sera with values over the detection range
were diluted to include them within the dynamic range.

Interferon-inducible protein 10 (IP-10)

IP-10 was quantified by the Invitrogen Human IP-10 ELISA
(Invitrogen Corporation, Carlsbad, CA, USA) according to
the manufacturer’s protocol in Nagasaki Medical Center.
HBYV genotyping

HBV DNA was extracted from serum (100 pl) with use of the

SMITEST EX R&D extraction kit (MBL Co., Ltd., Nagoya,
Japan). It was amplified for determination of genotypes by
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Table 1. Histological evaluation of liver biopsy specimens.

(A) Fibrosis staging
Stage Fibrosis
0 None
1 Enlarged, fibrotic portal tracts
2 Periportal or portal-portal septa but intact architecture
3 Fibrosis with architectural distortion without obvious cirrhosis
4 Probable or definite cirrhosis
(B) Inflammation grading
Grade Portal/periportal activity
Piecemeal necrosis Lymphocyte aggregation
0 None or minimal None
1 Inflammation only < 1/3 in portal triad
2 Mild 1/3-2/3 in portal areas Focal necrosis or acidphil bodies
3 Moderate Severe focal cell damages
4 Severe Damage with bridging necrosis

on hybridization with type-specific probes immobilized:-o
a solid-phase support [24].

Precore stop codon (G1896A) and core pro:
(A1762T/G1764A) mutations

A1896 mutation in the preco
by the enzyme-linked mi
PreC ELMA, Roche Diagn
tions in the core promiote

Liver biopsy was taken by fine-needle aspiration (16G so-
nopsy) guided by ultrasonography. Biopsy specimens were
fixed in 10% neutral formalin, cut at 3- to 4-um thickness,
and stained with Hematoxyline-Eosin and Azan-Mallory, as
well as for silver to visualize reticuline fibers. Tissue sections
were examined independently by two senior liver pathol-
ogists. For each biopsy specimen, a protocol was filled out
for grading necro-inflammation and staging fibrosis by the
criteria of Desmet et al. [26] and Scheuer [27] (Table 1).
As for the portal activity, not only piecemeal necrosis, but
also lymphocytic aggregation was categorized into 5 (0-4)
grades in the respective area involved.

Statistical analysis

Continuous variables were compared between groups by the
Mann-Whitney U test, and categorical variables by %* and
Fisher’s exact tests. The cumulative incidence of HBeAg
seroconversion was calculated using the Kaplan-Meier

erence was evaluated by the log-rank
. egressmn analy51s was performed to

aseline characteristics of patients

Among the 673 patients with HBsAg who had received liv-
er biopsies in our hospital during 1991 through 2005, 234
(34.8%) patients who met the inclusion criteria were en-
rolled in this study. Demographic and laboratory character-
istics at the time of liver biopsy are listed in Table 2. They
had a median age of 37 years (range: 12-74), and 161 (69%)
were men. Of them, 231 (99%) were infected with HBV
of genotype C. The median serum ALT level at the base-
line was 141 IU/] (range: 13-2644 IU/1), and the median
duration of follow-up was 86.5 months (range: 12.0-213.0
months). During the follow-up, 91 (39%) received antivi-
ral treatment, with interferon (IFN) or lamividine, or the
combination thereof.

Comparison of clinical features between patients with
and without early HBeAg seroconversion

Early HBeAg seroconversion, within 1 year after receiving liv-
er biopsies, was achieved by 58 of the 234 (24.8%) patients.
In univariate analysis, factors predictive of early HBeAg se-
roconversion were: ALT (p=0.002), IP-10 (p=0.029), HBsAg
(p=0.003), HBeAg (p<0.001), HBV DNA (p=0.001), HBcrAg
(p<0.001), CP mutations (p=0.040), fibrosis (p=0.033) and
lobular inflammation (p=0.002). Other factors including age,
albumin, platelets, AFP, PreC mutation, cell infiltration and
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Table 2. Baseline characteristics of patients.

Features Total (n=234)
Demographic data
Age (years) 37 (12-74)
Men (%) 161 (69)
Biolochemical markers
Albumin (g/dI) 4.1(2.5-5.0)
Platelets (x10%/mm?) 179 (43-338)
ALT (IU/) 141 (13-2644)
AFP (ng/ml) 7(0-1863)
IP-10 (ng/ml) 214 (66-3253)

Virological markers

HBV genotypes: A/B/C (%) 1/2/231(0/1/99)

HBsAg (IU/ml) 8039 (2-261647)
HBeAg (PEIU/ml) 2453 (0.01-3179.7)
HBV DNA (log copies/ml) 7.7 (3.6-8.9
HBcrAg (log U/ml)

PC mutations: wild/mix/
mutant (%)

(P mutations: wild/mix/
mutant/others (%)

Pathological features

Fibrosis stages:
0/1/2/3/4 (%)

6/65/107/45/11 (2/28/46/19/5)

59/52/57/58/8 (25/22/24/25/4)

Lobular inflammation:
0/1/2/3/4 (%)

4/91/104/32/3 (2/39/44/14/1)

Antiviral treatments

Within 1 year of biopsy (%) 91(39)

Antiviral agents:

121314 (%) 44/33/13/1(49/36/14/1)

Duration of follow up (months) 86.5(12.0-213.0)

Qualitative variables are expressed in the number with percentage

in parentheses, and quantitative variables are expressed in the
median with range in parentheses. ALT — alanine aminotransferase;
AFP — alpha-fetoprotein; IP-10 — the interferon-gamma inducible
protein-10; HBV — hepatitis B virus; HBsAg — hepatitis B surface
antigen; HBeAg — hepatitis B e antigen; HBcrAg — hepatitis B virus
core-related antigen; PC— precore; CP — core promoter. * 1, Interferon

alpha; 2, lamivudine; 3, lamivudine plus interferon-alpha; 4, entecavir.

piecemeal necrosis in the liver, as well as treatments with-
in 1 year after the entry and type of antiviral agents, were
not associated with early HBeAg seroconversion (Table 3).

Evaluation of HBV markers for predicting early HBeAg
seroconversion

HBV markers were compared for sensitivity and specificity in
predicting early HBeAg seroconversionby the receiver op-
erating characteristic analysis (Figu
of liver biopsy was the best predict
conversion, with the widest area unde ]

lected as the best
ersion. Based on

HBV marker predicti 1
urve, HBeAg titers

the receiver operating

ent predictors of early HBeAg serocon-
g variables significant in the univariate

rameters, HBeAg <100 PEIU/ml and
ained as independent factors for ear-

(] mdependent factors for predicting
conversion

the performance in predicting early HBeAg seroconver-
1. The patients who had two predictors in combination,

BeAg <100 PEIU/ml and grades >2 lobular inflammation,

‘achieved early HBeAg seroconversion in the highest fre-
quency at 66.0% (31/47). In a remarkable contrast, mere-
ly 6.9% (4/58) of the patients without either of these pre-
dictors achieved early HBeAg seroconversion (Figure 2A).

Likewise, early seroconversion was achieved by 18 of the 30
(60.0%) patients with the other combination of indepen-
dent factors, exclusive of pathological parameters, HBeAg
<100 PEIU/ml and ALT »200 IU/1. By contrast, only 6 of
the 99 (6.1%) patients without either of them achieved ear-
ly HBeAg seroconversion (Figure 2B).

Sensitivity, specificity, positive predictive value and nega-
tive predictive value of predicting early HBeAg seroconver-
sion are: 74.5% (31/58), 90.9% (160/176), 66.0% (31/47)
and 85.6% (160/187), respectively, for the combination of
HBeAg <100 PEIU/ml and grades >2 lobular inflamma-
tion; and 31.0% (18/58), 93.2% (164/176), 60.0% (18/30)
and 80.4% (164/204), respectively, for the combination of
HBeAg <100 PEIU/ml and ALT >200 IU/L

Long-term clinical outcomes
Besides the 58 patients with early HBeAg seroconversion, an

additional 97 patients achieved HBeAg seroconversion dur-
ing a median follow-up period of 86.5 months. Cumulative
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Table 3. Univariate analysis of risk factors for early HBeAg seroconversion.

Early liBeAg seroconversion

Variables Achieved Not achieved p value
{n=58) (n=176)
Demographic data
Age (years) 36 (17-69) 37(12-74), 0.303
Men (%) 41(71)
Biolochemical markers
Albumin (g/dl) 4.1(2.8-4.8)
Platelets (x10°/mm®) 171 (43-291)
ALT (lU/1) 227 (18-2072) 12101
AFP (ng/ml) 12 (1-1863) 6 (0-683) 0.070
[P-10 {ng/ml) 259 (771742 204 (66-3253) 0.029
Virological markers
HBV genotypes A/B/C (%) 1/2/173 (1/1/98) 1
HBsAg (1U/ml) 9033 (2-128511) 0.003
HBeAg (PEIU/ml) 377.1(0.01-3179.7) <0.001
HBV DNA (log copies/ml) 7.8(3.6-8.9) 0.001
HBcrAg (log U/ml) 8.0(5.4-9.1) <0.001

PCmutations: wild/mix/mutant (%)

CP mutations: wild/mix/mutang

106/69/1 (60/39/1) 0.075
47/41/86/2 (27/23/49/1) 0.040

Pathological features

_ ; 14/61/36/24/ 41
Fibrosis stage: 0/1/2, (8/35/20/14/23) 0.033

: 0/11/27/1713 6/54/80/28/8
400 (019/47/29/5) (3/31/45/16/5) 0.087
7/12/18/19/2 52/40/39/39/6 0.068

(12/21/31/33/3) (30/23/22/22/3) )

. . 0/13/29/15/1 4/78/75/11/2
Lobular inflammation: 0/1/2/3/4 (%) (0/22/50126/2) (2/44/43/10/1) 0.002
Antiviral treatments within 1 year after biopsy (%) 28 (48) 63 (36) 0.091
Antiviral agents: 1/2/3/4* (%) 18/5/5/0 (64/18/18/0) 26/28/8/1 (41/44/13/2) 0.051

Qualitative variables are expressed by the number of patients with percentage in parentheses, and quantitative variables are expressed by the
median with range in parentheses. ALT — alanine aminotransferase; AFP — alpha-fetoprotein; IP-10 — the interferon-gamma inducible protein-10;
HBV — hepatitis B virus; HBsAg — hepatitis B surface antigen; HBeAg — hepatitis B e antigen; HBcrAg — hepatitis B virus core-related antigen;

PC - precore; CP — core promoter. * 1, Interferon alpha; 2, lamivudine; 3, lamivudine plus interferon-alpha; 4, entecavir.

rates of HBeAg seroconversion at 1, 3, 5, 7 and 10 years were
24.8%, 50.1%, 66.3%, 71.3% and 73.1%, respectively, dur-
ing the follow-up >10 years after liver biopsies (Figure 3).
Of note, HCC developed in 18 of the 234 (7.7%) patients
during the follow-up.

Figure 4A compares cumulative HBeAg seroconversion
rates stratified by HBeAg titers and grades of lobular

inflammation. The patients, who had the combination of
HBeAg <100 PEIU/ml and lobular inflammation grades >2,
gained an HBeAg seroconversion rate higher than those
having 3 other combinations. Likewise, cumulative HBeAg
seroconversion rates stratified by HBeAg titers and ALT lev-
els are compared in Figure 4B. HBeAg seroconversion rate
of the patients, who had the combination of HBeAg <100
PEIU/ml and ALT >200 IU/1, was higher than those with 3
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% ' HBeAg seroconversion is important as a clinical target in the
P HBeAg: 100 PEIU/mL P management of chronic hepatitis B. In the absence of ther-
= 0.8 e ’ apeutic interventions, HBeAg seroconversion occurs spon-
- ' taneously at a rate of 0.8-15% per year [28]. To date, many
£ 2 06" d factors have been found in association with HBeAg sero-
£ § conversion, including older age, high ALT levels, genotype
% § 0.4+ A B (compared with C), the Knodell’s indéex-of histologic ac-
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oy Figure 1. Receiver operating characteristic curves for evaluation of version, because antivir
s the power of predicting early HBeAg seroconversion. tients in whom HBeAg di ars and anti-HBe develops with-
2 in a certain time limit, perhaps 1 year. In the present study, the
o majority tients (99% of the 234 examined) were infected
E other combinations, with definitive (p=0.003 and p<0.001) with HBV' C. Patients with persistent HBV infec-

or marginal (p=0.061) significance. cted with HBV of either genotype B or C,

Table 4. Multivariate analysis for the risk of early HBeAg serocon

Variables i ' fidence interval p value

HBeAg (<100 PEIU/mm) F ol b 4173-17.032 <0001
2.009-9.331 <0.001

Lobular inflammation (>2)

3.703-14.497 <0.001
1.562-6.127 0.001

HBeAg (<100 PEIU/ml

ALT (=2001U/1)
HBeAg — hepati

anine aminotransferase.
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Figure 2. Probability of early HBeAg seroconversion. (&) The rate of early HBeAg seroconversion assessed by HBeAg titers and grades of lobular
inflammation. (B) The rate of early HBeAg seroconversion assessed by HBeAq titers and ALT levels.
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Figure 3. Cumulative rates of HBeAg seroconversion in the 234
patients during 10 years. Cumulative rates of HBeAg
seroconversion at 1,3, 5, 7 and 10 years were 24.8%, 50.1%,
66.3%, 71.3% and 73.1%, respectively, during the follow-up.

the 234 patients had received liver biopsies before they were
started to be followed for HBeAg seroconversion. The pres-
ent study is unique in that, not only serological variables, bu
also histological parameters were evaluated for the association
with early HBeAg seroconversion within 1 year. By uni
analysis, many factors that have been reported in associati
with HBeAg seroconversion predicted early HBe:
version. Among them, only HBeAg (<100 PEIU/1nv
ular inflammation (grades >2) remained as in
tors for early HBeAg seroconversion b

Previous clinical studies have indicatec

chronic hepatitis B, it is technically challenging, costly, and
subject to inconsistency. Hence, three serological markers of
HBV replication, HBsAg, HBeAg and HBcrAg, were quan-
titated for evaluating the performance in predicting early
HBeAg seroconversion, in comparison with HBV DNA levels.
In the receiver operating characteristic analysis, HBeAg lev-
els performed the best amongst these four replication mark-
ers, with an area under curve wider than those of the other
three. Since the quantitation of HBeAg isirelatively easy, fast,

Therefore, pathologic
of fibrosis, as well as gra nflammation, piece-
mation, were evaluated in
sis, lobular inflammation of
grades >2 represente al necrosis or acidophil bod-

ies, was i entlﬁed asan mdependent factor for early sero-

evious studies have identified a variety of factors as-
with HBeAg seroconversion [7-19], but a combi-

arely. Therefore, the combination of
1 and grades »2 lobular inflammation

miplish éarly seroconversion (66.0% [31/47]) (Figure 2A).
s, the combination of histologic activity and serum HBV
ker would be very useful for predicting early HBeAg se-
roconversion, and serve in decision making whether or not

HBeAg seroconversion in patients
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Figure 4. Cumulative rates of HBeAg seroconversion in four groups of patients. (A) Cumulative rates of HBeAg seroconversion stratified by HBeAg
titers and grades of lobular inflammation. (B) Cumulative rates of HBeAg seroconversion stratified by HBeAg titers and ALT levels. HBeAg
titers were dichotomized into low (<100 PEIU/mlI) or high (=100 PEIU/ml); lobular inflammation grades into low (<2) or high (=2); and
ALT levels into low (<200 {U/1) or high (=200 1U/1).
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to commence antiviral treatments in HBeAg-positive patients 10.

with chronic hepatitis B. Although some patients received
antiviral treatments, they would not have influenced the
evaluation to any serious extent. Within the first 1 year of
follow-up, antiviral treatments were given comparably fre- 12
quently to patients with and without early HBeAg serocon-
version (48% wvs. 36%, p=0.091). In addition, HBeAg sero-

1

o

conversion is achieved by at most 12-27% of patients who 13.

had received antiviral treatments during the first year [28].

Although liver biopsy is essential for defining the stage of 14,

disease progression, it has some limitations, in that it is in-
vasive and accompanies the risk of complications. By multi-
variate analysis, exclusive of pathological factors, ALT >200
IU/1 remained as an independent factor (Table 4). ALT

2200 (IU/1), corresponding to 5 x the upper limit of normal 16.

[ULNT], coincided with the cut-off point recognized by the
receiver operating characteristic curve (data not shown). In

previous studies, also, ALT levels >5 x ULN were predictive 17.

of early HBeAg seroconversion [19,32-33]. Present results
are in line with these observations, and point to the capa-
bility of ALT >200 IU/1 to replace lobular inflammation of
grades >2 in the patients in whom liver biopsy is not feasible.

CONCLUSIONS

The results of this study indicate that the combination &
HBeAg titers and high grades of lobular inflammation is
ically useful for predicting early HBeAg seroconv

grades of lobular inflammation or ele
ed not only early, but also long-term
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shortcut though impairs the analysis in many different ways, imiting our full
understanding of the phenomenon being modelled and ultimately our ability to
aceurately assess ‘value for money” beyond the simple ‘average’. This paper ex-
plores the value of access to individual patient data for cost-effectiveness model-
ling, structuring the discussion of the topie around three interrelated questions.
First, what bensfits can access to IPD bring to cost-effectivensss modelling? Sec-
ond, what are the challenges for the simultanspus statistically synthesis of AD plus
IPL to derive input parameters for a cost-effectiveness model? Third, what Is the
value of access to IPD compared to AD for vost-effectiveness modelling? Using two
different case studies, the above questions will be addressed and discussed in the
contaxt of the debate avound CEA of individualised treatment decisions.
DISEASE-SPECIFIC 5TUDIES

GASTROINTESTINAL DISDRDERS - Clinical Cutcoraes Studies

PGIL

THE EFFECTIVENESS AND TOLERABILITY OF COMBINED TREATMENT WITH
PEGINTERFERON ALPHA-2A OR ALPHA-2B AND RIBAVIRIN IN THE TREATMENT
OF PATIENTS WITH CHRONIC HEPATITIS C: KESULTS BASED ON THE
NATIONWIDE HEPATITIS REGISTRY IN JAPAN

Shimbo T, Miyzaki X, Song Y, Masaki N, Study Group Developing Nationwide Database of
Hepatitls japan

National Center for Global Henlth and Medicine, Shinjuku-ku, Tokys, Jupan

OBJECTIVES: When romparing combined therapy with peginterferon alpha-2a or
alpha-2b and ribavirin to treat chronic hepatitis C {CHC), the results of clinical
trials, observational studies, and meta-analyses have been inconsistent. Their ef-
fectiveness and tolerability were investigated using the nationwide database of

Kaczor MPY, Pawlik D, Wojcik B, Rolka M2, aManiszewska-Weyher P, Tronczynski K¥
Yragielionian University Medical Coltege, Hrakéw, Foland, 2 Apstimo 5.2, Krakdw, Poland,
“ranssen-£ilag Polska, Warsaw, Yolend
OBIECTIVES: To describe heshth outcomes, the course of treatment and the
demographic and clinfeal characteristics of HOV adult patients infected with
genotype 1 receiving interferon-alfa+ribavirin therapy in Poland. METHODS: A
retrospective analysis of anenymous data of patients treated in the HOV thera-
peutic programme of the National Health Fund was performed. Data was gath-
ered from three medical centres and included demographic and clinical char-
acteristics (sex, age, body weight, initial HCV RNA level, disease staging and
grading) as well as treatment course (frst line/retreatment, posology, treatment
duration, outcomes and discontinuations). RESULTS: A total of 813 HCV geno-
type 1 adult patients’ records {386 treatment-naive (N) and 227 treatment-expe-
rienced {E)] were included in the analysis. 55% were male (M 53%, E: 60%), mean
age at the beginning of thevapy was 48 (SD:13) years. Mean body weight was 63,0
{800:11,8) kg in females and 82 4 {8D:12,3) kg in males, Mean initial HCV RNAwas
5,9 (8D:0,8) logplU/mL and 46% of patisnts had HCV RNA«S00 000 Hi/mL. A total
of 85% records included data on disease staging {Sheuer 0-20 67%; stage 3 19%;
stage 4: 14%), 96% of patients received pegylated interferons {pegylated inter-
feron-zifa2a: 54%), 97% with ribavirin. A total of 15% of patients discontinued
therapy prematurely {N: 14%, E: 18%) after a mean of 6 menths, and mean
treatment duration was 44 weeks for all patients. Overall SVR (sustained viral
response) was achieved in 42% of patients (: 45%, E: 33%). Among treatment-
naive patients not fully responding to therapy, 41% had relapse, 21% were par-
tiz} responders and 38% were null-responders. CONCLUSIONS: The real-life ve-
sults of HOV genotype 1 treatment, with SVR rates below 50% in treatment naive
tiants, are unsatisfactory, especially when in Poland the prevalence of this

chronic hepatitis patients who recelved interferon therapy in Japan. METHODS:
The proportion with a sustained virologic response {SVB} and the dropout rate dus
o adverse svents {AFs) were compared between alpha-Za and alpha-2b. All pa-
tents also received rivavirin, Multiveriate Yogistic regression was conducted with
adjustment for age, sex, platelet counts, ALT, viral load, genotype, and whether the
patient wes treatment-naive, which are associated with effectiveness and
tolerability. RESULTS: By December 2011, the datsbase inchuded 7820 patients. CHC
patients freated with either alpha-Za {n=1737} or alpha-2b (n=4495) were analyzed.
The mean {SD} age was 58.1 (10.4) years, and 3131 (50.2%) were female. In total, 2503
{41.0%) patients had a platelet count < 150%103, 2503 {20.5%) had ALT > 60 TU/L, and
5765 (93.2%} had a high viral load. The nurmbers with genotype 1, 2, and 3 were 4291
{69.2%), 1838 (29.6%}, and 76 {1.2%), respectively. Overall, 4434 (71.2%) patients were
freatment-naive. SVR was achieved in $3.5% {95% Cl 31.1-55.9%) with alpha-2aand
H16% (95% CF 60.2-63,1%) with alpha-2b {p<0.001}. The dropout rate due to any Alls
was 10,3% [05%CE 8.5-11.8%) and 9.3% (95%CE 8.5-10.2%) for alpha-2a and alpha-2b,
respectively {p=0.226). After adjustment for possible confounders, no differenves
in effectiveness or tolerability were observed between the therapies, and the odds
ratio of alpha-Za for SVR was 0.97 {95% C1: 0.86-1.10}, and its odds ratio for dropout
due to any AEs was 0.95 {95% CL: 0.79-1.17). There was no significant interaction of
genotype and therapy. CONCLUSIONS: Alpha-2a and alpha-2b in combination with
ribavirin showsd comparable effectivensss and tolerability in clinical settings.

PGI2

INFLIKIMAB REDUCES THE RISK OF SURGICAL INTERVENTIONS AND
HOSPITALIZATION IN PATIENTS WITH INFLAMMATORY BOWEL DISEASE
Costa 7%, Alarcio IY, Caldeira DY, Borges MY, Vaz Camngire A%

Center for Evidence Based Medichne, Facidty of Medichng, University of Lishon, Lisbon, Portugal,
PLaboratory of Clinfoal Pharmucology and Therapentics, Faculty of Medicine, University of Liskon,
Lisbon, Portugal
OBJECTIVES: In addition to the pharmacological efficacy of infliximab therapy in
inflarnmatory bowel disease (IBD), it is alsc important fo evaluate its impact on
other health outcomes, particularly in the rate of surgical interventions and hos-
pitalizations, which have high economic burden and are believed to represent a
marker of BD severity, We aimed to estimate the impact of infliximab in these
outcomes in patients with [BD, METHODS: Systematic review and meta-analysis of
experimental {clinical frials) and observational studies comparing infliximab with
any other contzol group in 18D, Studies were identified by seavching Medline and
Cochrane from inception to April 2012, Search results and studies characteristics
were assessed independently. Subgroup analyses ware done scoording to 1BD type:
Crohn disease (D) and ulcerative colitis (UG} Pocled estimates were performed
separately for clinieal trials and observational studies. Odds ratios (OR) and 95%
confidence intervals (C1) were derived by random-sffects meta-analysis, Heteroge-
neity was assessed with ¥ test. RESULTS: Nine trials and 9 observational studies
were included. Infliximab significantly decreased risk of gastrointestinal surgery in
experimental studies {OR 0.36; 95%CE 0.18-0.71}, both in DC {OR 0.25; 95%CL: 0.10-
0.63) and UC {OR0:55, 85%CL: 0.40-0.76). In absolute terms, there was & 9% reduction
in the rate of surgery (95%CL 1-19%). Observational studies also showed a reduced
risk of surgery, which was significant in the case 6f CD{OR0.42,95% CL: 0.22 10 0.78].
Infliximeb significantly reduced the risk of hospitalization, both in experimental
{OR 0,48; 95%Ck 0.34-0.56) nnd observational (OR 0:38; 95%CE 0.24-0.58; studies,
with 2 decrease of 9% in hospitalization rate ($5%CE 5-14%). Mean duration of
nospitalization was shorten by 4.2 days {95%Ch 19-65) in infliximab teated
patients. CONCLUSIONS: Based on the best available evidence, infliximab therapy
is associated with a reduced risk of gastrointestinal surgery and hospitalization
rates in patients with IBD.

PGI3
TREATMENT OF CHRONIC HEPATITIS C GENOTYPE 1 IN FOLAND -~ REAL-LIFE
DATA

difficult-to-treat genotype is one of the most highest in Europe. Forthcoming
triple therapy with HCV protease inhibitors are promising and anticipated op-
tions for these patients.

BGI4

EVALUATION OF THE EFFICACY AND INCONTINENCE RATE OF BIOMATERIALS
IN COMPARISON TO CONSERVATIVE AND OTHER INTERVENTIONAL
THERAPIES IN TREATMENT OF PERIANAL FISTULA. A META-ANALYSIS
utirfazaelian 1Y, Nikéar 8%, Derakhshani 8%, Abdollahi M*

Yvghran University of Medical Sciences, Tehwan, Iran, ZTehyan University of Medical Sciences,
Fehran, Tehran, Iran, Fparsion Hospital, Tehran, ron

OBIECTIVES: This meta-analysis of randomized controllad trials was conducted to
evaluate the efficacy and incontinence rate of blomaterials (fibrin glue and fibun
plugl in comparisen to conservative and other interventional therapy in the treat-
ment of perfanal fistula. METHODS: PubMed, Embase, Scopus, Google Scholar, and
Web of Science were searched for clinical trial studies investigated the effects of
biomaterials in the treatment of Sstul in-ane. Clinical response and incontinence
were the key outcomes of interest. Data were searched from the time period of 1966
through June 2012, RESULTS: Eight randomized placebo-controlied clinical trials
that met our criteria {six comparing biomaterial with conservative ireatmnent and
two with other interventions) were included in the analysis. Pooling of data showed
biomaterials effectiveness In comparison to other interventions was non signifi-
cant with relative risk (RR) of 1.23 {95% CI of 0.31-4.84, P»= 0.77}. The BR for bioma-
terials comparing with conservative was non significant (RRe 0.73 with 95% O =
£.31-0:89, P 0.096). The incontinence rate RA in biomaterials and intervention was
aleo non sipnificant with RR of 0.35 (95% O = 0.05-2.28, P = (.27} CONCLUSIONS:
This mata-analysis demonstrates that the effectiveness of biomaterials and con-
servative treatment was not different. The biomaterials in comparison to ather
intervertional therapies did not show any difference in regard to effectiveness and
algo iIncontinence rate.

a5
EFFECTIVENESS AND SATETY OF ANTACIDS IN PREGNANT WOMEN SUFFERING
FROM GERD/HYPERACIDITY SYMPTOMS

Donde §

Phizer india, Mumbal, Indis

OBJECTIVES: Symptoms of gastro-oesoph 1 reflux di are esti d to
ogeur in 30-50% of pregnancies, with the incidence approaching 80% in some
populations, Indian studies have shown prevalence ranging upte 50 % . As with
many other conditions in pregnancy, medical therapy with pharmaceutical
agents i5 @ concern, as the potential teratogenicity of medications is not well
known. Though prevalence numbers are high, many patients have mild and
infrequent symptoms, which often respond to lifestyle and distary medifica-
vions. However, some patients report very severe symptoms of hyperacidity
affecting their Quality of Life which need treatment. The safety of H2 Receptor
antagonists and PPIs in pregrancy is not well established. Antacids could be a
good option as their systemic toxicity is low and safety profile is enhanced.
WMETHODS: Data has been collected from practicing gynascologists in a hospital
Incated in Southern India . 50 female patients suffering from heartbum and/or
dyspepsia as symptoms of hyperacidity and GERD were treated with antacids
zontaining alaminium hydroxide, magnesium hydrozide and dimethicone. The
patients were preseribed antacids for atlesst 7 days and the effectivensss and
safety profile of antacids was studied. The patients were followsd up after one
week and the response along with adverse effects were documented. RESULTS:
The effectiveness was achieved in 5 % of women who took only antacids atleast
for 1 week. In 10 % of patients, Proton Pump Inhibitor was also added to achisve
the desired response. Apart from 2 cases of mild diarrhea, no other significant
side effects were noted, CONCLUSIONS: Antacids containing sluminium hy-
droxide , magnesiom hydroxide and dimethicone can be a good therapy option
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Abstract

Background We aimed to identify risk factors contribut-
ing to the exacerbation of esophageal varices (EV) or
portosystemic encephalopathy after hepatitis C virus
(HCV) eradication with interferon (IFN) therapy in patients
with compensated cirrhosis. Also, the prognosis after HCV
eradication ‘was analyzed.

Methods Fifty-two patients with sustained virological
response to IFN treatment for HCV-related compensated
cirrhosis were enrolled in this retrospective cohort study.
Results At the achievement of HCV eradication, in 31 of
the 52 patients (60 %), feeding vessels for EVs (left gastric
vein, posterior gastric vein, short gastric vein) were shown,
and in 18 patients (35 %) there were extrahepatic porto-
systemic shunts (paraesophageal vein, paraumbilical vein,
and splenorenal shunt). Although the HCV eradication was
successful, significant improvements were not observed in
portosystemic collateral vessels 1 year after HCV eradi-
cation, and EVs were exacerbated in 19 (36 %) patients.
The cumulative 1- and 3-year rates of EV exacerbation
were 13 % and 49 %, respectively. By multivariate anal-
ysis, the existence of feeding vessels for EVs at HCV
eradication was an independent predictive factor for the

Y. Nagaoki - H. Aikata (B<)) - T. Kobayashi - T. Fukuhara -

K. Masaki - M. Tanaka - N. Naeshiro - T. Nakahara -

Y. Honda - D. Miyaki - T. Kawaoka - S. Takaki - M. Tsuge -
A. Hiramatsu - M. Imamura - H. Hyogo - Y. Kawakami -

S. Takahashi - H. Ochi - K. Chayama

Programs for Applied Biomedicine, Division of Frontier Medical
Science, Department of Medicine and Molecular Science,
Graduate School of Biomedical Science, Hiroshima University,
1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan

e-mail: aikata@hiroshima-u.ac.jp

Published online: 05 October 2012

exacerbation of EVs (P = 0.009). Seven patients who had
an extrahepatic portosystemic shunt at HCV eradication
developed portosystemic encephalopathy during follow up.
The 1-, 3-, and 5-year incidences of portosystemic
encephalopathy were 6, 21, and 34 %, respectively. The
cumulative 5-year survival rate of the cohort was 81 %.
Two patients died of hepatocellular carcinoma (HCC).
Conclusions Our findings suggest that the existence of
radical portosystemic collateral vessels at successful HCV
eradication increases the risk of the exacerbation of EVs
and the incidence of portosystemic encephalopathy in
patients with HCV-related cirrhosis.

Keywords HCV-related cirrhosis - Interferon therapy -
Sustained virological response - Esophageal varices -
Portosystemic encephalopathy - Portosystemic collateral
vessels

Introduction

Chronic hepatitis C is a common disease that may progress
to cirrhosis and hepatocellular carcinoma (HCC) [1, 2].
Longitudinal evaluation of patients with compensated cir-
rhosis caused by HCV infection has clearly shown that the
yearly development rate of HCC ranges between 2 and
4 %, and HCC is the most frequent liver-related compli-
cation in these patients [3]. Interferon (IFN)-based therapy
in patients with chronic hepatitis C results in the amelio-
ration of hepatic inflammation and fibrosis, improvement
of serum alanine aminotransferase levels, decrease of cir-
culating HCV-RNA levels, and a decrease in the incidence
of HCC development. Accordingly, it has been considered
that IFN therapy and HCV eradication would be an
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effective cancer chemoprevention strategy for patients with
chronic hepatitis C [3-5].

A reduced incidence of HCC in HCV-associated cir-
rhosis brought about by IFN therapy has been reported by
many investigators [6-10]. Also the prognosis of patients
with cirrhosis has improved markedly in recent years
through advances in clinical management, such as IFN
therapy, long-term supplementation with branched-chain
amino acids, and the use of a low protein and low salt diet
[11-14]. In 2011, antiviral therapy using pegylated-inter-
ferona2b (PEG-IFNz-2b) combined with ribavirin was
accepted by the Japanese health insurance system for the
treatment of liver cirrhosis. In the future, this therapy is
expected to lead to benefits such as the regression of cir-
rhosis and the reduction and prevention of cirrhosis-related
complications.

At present, hemorrhage from esophageal or gastric
varices is still one of the main causes of death in patients
with liver cirrhosis. The reported prevalence of esophageal
varices (EVs) in patients with cirrhosis ranges from 80 to
90 % [15, 16], and, annually, 10-30 % of patients with
EVs develop variceal hemorrhage [17]. Despite substantial
improvements in the early diagnosis and treatment of
variceal hemorrhage, the associated mortality remains high
(20-35 %) [1, 12, 18]. Proper management of EVs would
be expected to improve the prognosis of patients with liver
cirrhosis.

The decreased incidence of HCC and the attenuation of
liver fibrosis in cirthotic patients with HCV eradication is
now well documented [3-5], even though we often expe-
rience the development of HCC, exacerbation of EVs, and
portosystemic encephalopathy in these patients. However,
the risk factors contributing to the exacerbation of EVs and
portosystemic encephalopathy after HCV eradication have
not been fully investigated. In this study, we explored the
risk factors that contribute to the exacerbation of EVs and
portosystemic encephalopathy after HCV eradication in
patients with liver cirrhosis, and we also analyzed the
prognosis of the patients.

Patients, materials, and methods
Patients

We retrospectively reviewed 362 consecutive patients with
hepatitis C virus (HCV)-related compensated cirrhosis who
received IFN therapy at Hiroshima University Hospital
between January 2001 and December 2010. HCV eradi-
cation was achieved in 63 of these 362 patients (17.4 %).
In brief, the HCV eradication rate was 12.5 % in patients
with genotype 1b, and 38.2 % in patients with genotypes
2a, 2b, and other genotypes. All patients were negative for
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hepatitis B surface antigen. Of the 63 patients with com-
pensated cirrhosis after HCV eradication, 52 patients who
received regular surveillance such as liver function tests,
ultrasonography, dynamic computed tomography (CT), and
endoscopic examinations periodically after IFN therapy
were enrolled in this study.

The diagnosis of cirrhosis was based on histological
findings and/or clinical findings. Compensated cirrhosis
was defined as cirrhosis with no history of ascites, jaun-
dice, hepatic encephalopathy, or variceal bleeding at entry
into the study.

Endoscopic examination for assessing EVs

The endoscopic findings of EVs were evaluated according
to the classification system of the Japanese Society for
Portal Hypertension and Esophageal Varices [19]. The
form (F) of EVs was classified as complete eradication
after treatment (FO), small straight (F1), enlarged tortuous
(F2), and large coiled-shaped (F3). The red color sign (RC)
was also classified based on the criteria of the Japanese
Society for Portal Hypertension and Esophageal Varices
[19]. Endoscopic examinations were carried out at least
annually. Worsening of the F and the RC sign compared
with baseline findings on follow-up endoscopy was defined
as exacerbation of EVs.

Computed tomography (CT) examination

CT examinations were done in the high-quality scanning
mode, with 1.25-mm slice thickness, and reconstruction
intervals of 0.625-mm for portal venous phase images. The
first and second acquisitions were used for hepatic artery
phase images, the third acquisition for portal venous phase
images, and the fourth acquisition for hepatic venous phase
images. The left gastric vein, posterior gastric vein, short
gastric vein, paraesophageal vein, paraumbilical vein, and
splenorenal shunt were considered as portosystemic
collateral vessels. Evaluation of portosystemic collateral
vessels was done by dynamic CT. The diameters of the
portosystemic collateral vessels were measured, with the
largest portion of the vessel being recorded in all cases.
Cutoff diameters of 6, 4, 2, 4, 3, and 13 mm, respectively,
represented the median values of these vessels. All patients
received regular annual surveillance by dynamic CT, to
check for extrahepatic portosystemic shunt and HCC.

Diagnosis of HCC

Hepatocellular carcinoma was diagnosed based on a
hypervascular staining pattern in the arterial phase and
a hypovascular staining pattern in the portal phase, shown
by dynamic CT, magnetic resonance imaging, and/or
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angiography. Tumors without enhancement upon imaging
were diagnosed by fine-needle biopsy.

Follow up of enrolled patients

All 52 patients received regular surveillance, including
annual blood examinations, endoscopic examinations, and
dynamic CT scans after HCV eradication. Monitoring for
the presence of hepatic encephalopathy and HCC was
precisely evaluated at each examination. The rate of
exacerbation of EVs, the incidence of portosystemic
encephalopathy and HCC, and the prognosis after HCV
eradication were evaluated based on these findings.

Statistical analysis

Statistically significant differences in quantitative data
were determined using the Mann—Whitney U-test and the
Wilcoxon rank-sum test, when applicable. Overall survival
and EV exacerbation rates were calculated by the Kaplan—
Meier method. Multivariate analysis was conducted with a
Cox proportional hazard model using the stepwise selec-
tion of variables or two logistic analyses. All statistical
analyses were performed using an SPSS software package
(version 12.0 for Windows; SPSS, Chicago, IL, USA), with
P < 0.05 denoting statistical significance. ’

Table 1 Clinical characteristics of 52 patients before interferon
(IFN) therapy

Age (years, range) 58 (39-73)*
Sex (male/female) 36/16
Genotype 1b/others 36/16
Child-Pugh grade A/B 45/7
Diabetes mellitus (with/without) 19/33
Alcohol intake (with/without) 19/33

Total bilirubin (mg/dl, range) 0.9 (0.4-3.9)

62 (29-265)*

64 (22-321)

3.9 (2.8-5.0)
7.3 (3.4-24.6)°
85 (36-121)
151.2 (90-2275)°

AST (IU/], range)

ALT (IU/, range)

Albumin (g/dl, range)

Platelet count (x10%l, range)
Prothrombin time activity (%, range)
Total cholesterol (mg/dl)

Body mass index (kg/mz, range) 22.5 (16.3-30.4)*
Past history of HCC (with/without) 26/26
Esophageal variceal form (F1/F2) 22/5

# Median

Alcohol intake, >80 g/day for more than 5 years

AST aspartate aminotransferase, ALT alanine aminotransferase, HCC
hepatocellular carcinoma, Variceal form form according to the cri-
teria of the Japanese Society for Portal Hypertension and Esophageal
Varices

Results
Clinical characteristics of enrolled patients

The clinical characteristics of the 52 patients are shown in
Table 1. The median age of the patients was 58 years
(range 39-73 years); 36 patients were men and 16, women;
36 patients had HCV genotype 1b; and 45 patients were
classified as Child-Pugh grade A before IFN therapy.
Before the IFN therapy, 25 (48 %) patients did not have
EVs, and among the 27 patients with EVs, those in 22
patients (42 %) were classified as F1 and those in 5 patients
(10 %) as F2. The RC was not observed in any of the
enrolled patients (Table 1). In this study, in regard to
portosystemic collateral vessels, the left gastric vein, pos-
terior gastric vein, and short gastric vein were defined as
feeding vessels for EVs, and the paraesophageal vein,
paraumbilical vein, and splenorenal shunt were defined as
extrahepatic portosystemic shunts. The portosystemic col-
lateral vessels are listed in Table 2.

Changes in portosystemic collateral vessels
after HCV eradication

Among the 52 patients, 31 patients had feeding vessels for
EVs and 18 patients had an extrahepatic portosystemic
shunt at HCV eradication. We compared portosystemic
collateral vessels at HCV eradication with those seen
1 year after HCV eradication. Significant improvements
were not observed in the portosystemic collateral vessels
(Fig. 1).

We also compared changes in portosystemic collateral
vessels between those seen at HCV eradication and those
seen 1 year after HCV eradication in patients who showed
exacerbation of EVs and those who did not show exacer-
bation, and in patients with and without portosystemic
hepatic encephalopathy. The diameter of the portosystemic
collateral vessels had worsened in some patients. However,

Table 2 Portosystemic collateral vessels at the time that hepatitis C
virus (HCV) eradication was achieved

Feeding vessels for EVs (number) n = 31/52
Left gastric vein 18
Posterior gastric vein 20
Short gastric vein 28
Extrahepatic portosystemic shunt (number) n = 18/52
Paraesophageal vein 13
Paraumbilical vein
Splenorenal shunt 9
EVs esophageal varices
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Fig. 1 Changes in the diameters of portosystemic collateral vessels in patients at hepatitis C virus (HCV) eradication and 1 year after HCV

eradication.  year* 1 year after HCV eradication. N.§ Not significant

significant improvements were not observed in portosys-
temic collateral vessels at 1 year after HCV eradication.

Risk factors for exacerbation of EVs
after HCV eradication

Esophageal varices were exacerbated in 19 patients. The
median period until exacerbation after HCV eradication
was 13 months (range 4-36 months). The cumulative
1- and 3-year exacerbation rates were 13 and 49 %,
respectively (Fig. 2). One year after HCV eradication, EVs
were exacerbated from F1 to F2 in 13 patients, from F1 to
F3 in 2 patients, and from F2 to F3 or development of the
RC sign in 4 patients; a representative case is shown in
Fig. 3. By univariate analysis, serum albumin <4.0 g/dl,
past history of HCC, recurrence or emergence of HCC, and
existence of feeding vessels for EVs at HCV eradication
were significantly associated with the exacerbation of EVs
during the follow-up period (Table 3). By multivariate
analysis, the existence of feeding vessels for EVs at HCV
eradication was an independent predictive factor for the
exacerbation of EVs (risk ratio 3.719, 95 % confidence
interval [CI] 1.387-89.975, P = 0.009).
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Fig. 2 The cumulative exacerbation rate of esophageal varices (EVs)
after HCV eradication with interferon (IFN) therapy

Incidence of portosystemic encephalopathy
after HCV eradication

Among the 52 patients, 7 patients who had an extrahepatic
portosystemic shunt at HCV eradication developed porto-
systemic encephalopathy during follow up. The clinical
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characteristics of these patients are shown in Table 4. Six
of these patients were Child—Pugh grade A. All seven
patients had a splenorenal shunt as the extrahepatic por-
tosystemic shunt at the study entry. The 1-, 3-, and 5-year
incidences of portosystemic encephalopathy were 6, 21,
and 34 %, respectively (Fig. 4). The median period from
HCV eradication until the development of portosystemic
encephalopathy was 15 months (range 8-59 months).
Representative changes in an extrahepatic portosystemic
shunt are shown in Fig. 5.

Comparison of liver function in patients before IFN
therapy and 1 year after HCV eradication

Liver function was compared between the patients with or
without feeding vessels for EVs and extrahepatic porto-
systemic shunt before IFN therapy and 1 year after HCV
eradication. Regardless of the presence of portosystemic
collateral vessels, liver function was improved at 1 year
after HCV eradication, as shown in Tables 5 and 6.

Development of HCC after HCV eradication

Among the 26 patients with no history of previous HCC, 3
(12 %) patients developed HCC after HCV eradication.

The median period from the time of HCV eradication to
HCC development was 53 months (range 21-56 months),
and the cumulative 1-, 3-, and 5-year development rates
were 0, 6, and 34 %, respectively. Sixteen of the 26
patients with a past history of HCC before IFN therapy
developed tumor recurrence after HCV eradication.

Overall survival after HCV eradication

The median observation period after HCV eradication was
21 months (range 1-79 months). The cumulative 5-year
survival rate was 81 % (Fig. 6). Two patients died of HCC
and four patients died of extrahepatic complications (two
from septic shock, one from cancer of the maxilla, and one
from heart failure). No patients died from hemorrhage from
EVs or from liver failure.

Discussion

The prognosis of patients with HCV-related cirrhosis is
greatly affected by the development of HCC, hemorrhage
from esophageal or gastric varices, and hepatic encepha-
lopathy, especially during the compensation period. A pre-
vious report by Kasahara et al. [4] demonstrated that the

Fig. 3 Representative case: findings in a 56-year-old man with
compensated HCV-related cirrhosis. Gastroendoscopic and dynamic
computed tomography (CT) findings at the study entry (a, ¢) and

1 year after HCV eradication (b, d). EVs were exacerbated from F1 to
F2. Arrows show the left gastric vein, and this was the feeding vessel
responsible for the exacerbation
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development of HCC in patients with chronic hepatitis C
was suppressed by IFN therapy. Likewise, HCC was
reported to be significantly inhibited by IFN therapy in
patients with HCV-related cirrhosis [6-10]. However, the
risk factors contributing to the exacerbation of EVs, the
incidence of portosystemic encephalopathy, and the overall
survival rates after HCV eradication in cirrhotic patients
have not been fully elucidated. Accordingly, the present
study aimed to elucidate these points.

In our study, no improvement of portosystemic collat-
eral vessels was observed at 1 year after HCV eradication,
but exacerbation of EVs was observed in 37 % of the
patients. The cumulative 1- and 3-year exacerbation rates
were 13 and 49 %, respectively. The existence of feeding
vessels for EVs at HCV eradication was the only inde-
pendent predictive factor for the exacerbation of EVs
shown by multivariate analysis (risk ratio 3.719, 95 % CI
1.387-89.975, P = 0.009). Thirteen percent of all patients
developed portosystemic encephalopathy after HCV erad-
ication. They all had a splenorenal shunt as the extrahepatic
portosystemic shunt. The 1-, 3-, and 5-year incidences of
portosystemic encephalopathy after HCV eradication were
6, 21, and 34 %, respectively.

Regarding liver function, several studies have reported
that IFN therapy in patients with HCV-related cirrhosis

Table 3 Univariate analysis of risk factors associated with the
exacerbation of esophageal varices after HCV eradication with IFN
therapy

At HCV eradication Category P value
Age (years) >60/<60 0.8297
Sex (male/female) Male/female 0.7322
Genotype 1b/others 1b/others 0.7271
Diabetes mellitus With/without 0.0666
Alcohol intake With/without 0.2465
Child-Pugh grade A/B 0.1192
Past history of HCC With/without 0.0097
Recurrence or emergence of HCC With/without 0.0112
Total bilirubin (mg/dl) >1.0/<1.0 0.1402
AST (UM >50/<50 0.9826
ALT (IUN) >50/<50 0.7608
Albumin (g/dl) >4.0/<4.0 0.0343
Platelet count (x 10%/ul) >12/<12 0.7238
Prothrombin time activity (%) >80/<80 0.2028
Total cholesterol (mg/dl) >180/<180 0.7429
Body mass index (kg/m®) >25/<25 0.4416
Feeding vessels for EVs With/without 0.0010
Extrahepatic portosystemic shunt With/without 0.5156

Alcohol intake, >80 g/day for more than 5 years

AST aspartate aminotransferase, ALT alanine aminotransferase, HCC
hepatocellular carcinoma, EVs esophageal varices
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Table 4 Clinical characteristics of the 7 patients who developed portosystemic encephalopathy

At the time portosystemic encephalopathy occurred

Child-Pugh At HCV eradication
score

Age

Sex

Case no.

Alb Plt PT  NH,
(%)

T-bil

Child-Pugh
score

Period

Shunt

PT

(%)

Pit

Alb

T-bil

(years)

(ngrdd)
131

(x10%/ul)

(g/dD)

(mg/dl)

(months)®

(x10%7ul)

(g/dD)
42

(mg/dl)

59
42
51

19.8

433

0.6

PE, SR

89
74
85

23.3

0.6
0.9

70
77

99

15.0

2.5

0.9

12
13
15
23

PE, SR

105

3.0
2.9

4.5

62
127
116

5.5
113

3.6
43

13
0.6

PU, SR
SR

6.8

1.3
0.9

66
71
56
70

96
54
97

86
80
93

134

8.5
10.0

1.0 4.2

1.0
1.5

PE, PU, SR

PE, SR

4.1 6.5

12
1.0

82
109

4.1

36
59

9.6
7.3

3.7
35

73

10.3

39

PE, SR

85

12

60

T-bil total bilirubin, Alb albumin, Pt platelet count, PT prothrombin time activity, NH; ammonia, PE paraesophageal vein, PU paraumbilical vein, SR splenorenal shunt

* Period from time of HCV eradication to development of portosystemic encephalopathy
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Fig. 4 The incidence rate of portosystemic encephalopathy after
HCYV eradication with IFN therapy

significantly reduces fibrosis and significantly improves
liver function [20-22]. Similarly, we found a significant
improvement of liver function in patients with cirrhosis
with IFN therapy 1 year after HCV eradication. These
improvements were observed irrespective of the existence
of portosystemic collateral vessels. These results indicated
that HCV eradication did not influence the improvement of
portosystemic collateral vessels that already existed at the
time of HCV eradication.

IFN therapy may produce clinically significant reduc-
tions in the hepatic venous pressure gradient (HVPG) in
patients with HCV-related cirrhosis after HCV eradication
[23, 24]. IFN therapy is reported to reduce the progression
of hepatic fibrosis irrespective of the virological response
[25-27]. The authors of these reports speculated that the
reduction of portal vein pressure via a reduction of the

Fig. 5 Findings in a 77-year-old man who developed hepatic
encephalopathy 15 months after HCV eradication with IFN therapy
for HCV-related compensated cirrhosis (case 4 in Table 4). Dynamic

CT showed exacerbated splenorenal shunt (arrow) 15 months after
HCV eradication (b), compared with findings at HCV eradication (a)

Table 5 Liver function test results before IFN therapy and 1 year after HCV eradication in patients with and without feeding vessels for EVs

Feeding vessels for EVs

With (n = 31) Without (n = 21)

Before IFN 1 Year after HCV P value Before IFN 1 Year after HCV P value

therapy eradication therapy eradication
Total bilirubin (mg/dl) 14+ 18 09 +05 0.258 1.0 £ 04 0.8 £04 0.034
AST (ITUN) 68 £ 46.0 51 +£285 0.002 83 + 60.0 45 £+ 30.2 0.002
ALT (IUN) 68 + 52.8 42 £233 0.001 97 £ 73.8 47 £+ 32.1 <0.001
Albumin (g/dl) 38408 4.0 £ 0.6 0.024 39+ 0.7 45+04 <0.001
Platelet count (x 10%/ul) 8.1 4 3.0 11.6 £ 5.6 0.003 95+43 13053 0.001
Prothrombin time activity (%) 86 + 8.9 80 + 165 0.192 90 £ 11.0 96 £ 11.3 0.043
Total cholesterol (mg/dl) 151 4 41.5 180 £ 39.0 0.001 157 £ 323 177 £ 31.0 0.012
Values are means =+ SD
AST aspartate aminotransferase, ALT alanine aminotransferase
P value, Wilcoxon rank-sum test
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Table 6 Liver function test results before IFN therapy and 1 year after HCV eradication in patients with and without extrahepatic portosystemic

shunt

Extrahepatic portosystemic shunt

With (n = 18) Without (n = 34)

Before IFN 1 Year after HCV P value Before IFN 1 Year after HCV P value

therapy eradication therapy eradication
Total bilirubin (mg/dl) 09 %21 09 £ 0.6 0.458 1.1 +£07 07+ 04 <0.001
AST (IUN) 56 £ 48.2 34 +23.1 0.020 55+473 31 4+ 285 <0.001
ALT (IUN) 57 £ 50.5 33 £ 178 0.018 61 + 50.5 32 +£299 <0.001
Albumin (g/dl) 38 £0.7 4.1+06 0.045 39 +0.7 4.6 +0.5 0.001
Platelet count (x 10*/ul) 87 £33 109 £ 49 0.029 75 £33 11.8 £ 52 <0.001
Prothrombin time activity (%) 83 £ 14.6 86 + 16.5 0.055 88 + 124 92 + 157 0.067
Total cholesterol (mg/dl) 132 £ 455 179 4+ 49.5 0.007 153 £ 33.8 195 + 43.6 0.001

Values are means & SD
AST aspartate aminotransferase, ALT alanine aminotransferase
P value, Wilcoxon rank-sum test

1.0 ¢
0.8 1
0.7 1

0.6 1
0.5 9

0.4 1
0.3 1
0.2 1
0.1 1

Overall survival rate (%)

1 2 3 4 5 6 7
(years)

Fig. 6 Overall survival rate after HCV eradication with IFN therapy

sinusoidal space and a reduction of pressure in the peripheral
branch of the portal vein led to an improvement of the
fibrosis activity grade [25-27]. With our findings, similar
these reported results, we expected that portosystemic col-
lateral vessels would be improved by the IFN therapy.
However, our results showed no improvement of cirrhosis-
related complications such as EVs and portosystemic
encephalopathy. These findings might be attributable to the
existence of advanced fibrosis and/or increased blood flow
volume in the portosystemic collateral vessels before the
IFN therapy. Accordingly, we would recommend assessing
portosystemic collateral vessels in cirrhotic patients before
instituting IFN therapy; this assessment can be done by
using CT portography, which would provide beneficial
findings, as previously reported [28, 29].

@ Springer

The cumulative development rates of HCC at 5, 10, and
15 years were reported to be 32.5, 59.6, and 77.4 %,
respectively, in Japanese patients with HCV-related cir-
rhosis [30]. In our study, 12 % of cirrhotic patients with no
history of previous HCC developed HCC after HCV
eradication. The cumulative 1-, 3-, and S5-year HCC
development rates in these patients were 0, 6, and 34 %,
respectively. The rate of development of HCC was not
changed by HCV eradication in our patients. These find-
ings indicate the need for long-term surveillance for HCC
even after HCV eradication.

The cumulative 5-year survival rate in our study was
81 % and this was similar to the rate in previous reports of
similar patient cohorts [31, 32]. Two patients in our study
cohort died of HCC, and four others died of extrahepatic
complications.

In our patient group, the results of treatment with
endoscopic injection sclerotherapy (EIS) and/or surgical
ligation for exacerbated EVs and portosystemic encepha-
lopathy were adequate, probably because of the well-
maintained liver function achieved by HCV eradication. As
a result, there were no deaths from EV hemorrhage or liver
failure in the studied patients during follow up.

In conclusion, our findings indicate that the existence of
portosystemic collateral vessels increases the risk of the
exacerbation of EVs and the incidence of portosystemic
encephalopathy in patients with HCV-related citrhosis,
even after successful HCV eradication. We suggest that
portosystemic collateral vessels should be evaluated in
cirrhotic patients before IFN therapy is instituted.
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