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Abstract

AIM: To conduct a multicentre retrospective review
of virological response rates in Asians infected with
genotype 1 chronic hepatitis C (CHC) treated with
combination interferon and ribavirin and then to
compare their responses to that among Caucasians.
METHODS: Asian patients infected with genotype 1
CHC treated at 4 Australian centres between 2001
to 2005 were identified through hospital databases.
Baseline demographic characteristics, biochemical,
virological and histological data and details of
treatment were collected. Sustained virological
responses (SVR) in this cohort were then compared to
that in Caucasian subjects, matched by genotype, age,
gender and the stage of hepatic fibrosis.

RESULTS: A total of 108 Asians with genotype 1 CHC
were identified. The end of treatment response (ETR)
for the cohort was 79% while the SVR was 67%. Due
to the relatively advanced age of the Asian cohort, only
sixty-four subjects could be matched with Caucasians.
The ETR among matched Asians and Caucasians was
81% and 56% respectively (P = 0.003), while the SVR
rates were 73% and 36% (P < 0.001) respectively.
This difference remained significant after adjusting for
other predictive variables.
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CONCLUSION: Genotype 1 CHC in Asian subjects is
associated with higher rates of virological response
compared to that in Caucasians.
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INTRODUCTION

Chronic hepatitis C (CHC) virus infection is the leading
cause of chronic liver disease worldwide. The prevalence
of hepatitis C virus (HCV) infection in western
countries including Australia and the United States
approximates 1% while it is more common in most
Asian countries” . Combination therapy with pegylated
interferon and ribavirin given for 24 wk or 48 wk
remains the most effective antiviral treatment, achieving
sustained virological response (SVR) rates ranging from
50% to 80%".

Various factors have been identified that influence
response rates, including HCV genotype, body mass
index and co-existent liver disease. Ethnicity was
recently noted to impact on treatment responses. Studies
conducted in African Americans suggest that these
individuals have lower SVR rates when compared to
Caucasians, even after adjusting for confounders that
could potentially influence treatment response rates' .
More recently, comparative studies between Asians and
Caucasians have suggested a higher SVR to antiviral
therapy among Asians" "%,

In Asians, HCV prevalence rates are approximately
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6%". Often subjects acquire the infection at a younger
age and are therefore at increased risk of developing
advanced liver disease and hepatocellular carcinoma.
Despite this, Asians seem to be under-represented in
clinical trials evaluating SVRs, with the largest available
study comprising only 52 individuals"”. In addition, there
has been no head-to-head comparative study evaluating
responses to antiviral therapy between Asians and
Caucasians. The aims of the present study were therefore
to: (1) assess the overall SVR rates in Asians infected with
genotype 1 CHC receiving combination antiviral therapy;
and (2) to undertake a case-control study comparing SVR
rates in Asians compared to that in Caucasians matched
by infecting virus genotype, age, gender and the extent of
hepatic fibrosis.

MATERIALS AND METHODS

Clinical databases of HCV infected patients who
received combination interferon and ribavirin therapy
between 2001 to 2005 at four Australian centres were
reviewed and all Asian patients identified. Individual
patient files were retrieved and their clinical status
confirmed. Asian and Caucasian patients over the age of
18 years who received antiviral therapy for genotype 1
CHC were subsequently identified.

Exclusion criteria included patients who were
HBsAg-positive, co-infection with HIV, liver transplant
recipients or those receiving dialysis for chronic renal
failure. Patient demographic characteristics, baseline
biochemical, virological and histological data prior to
commencing anti-viral therapy were recorded. Those
with bridging fibrosis or cirrhosis were considered
to have advanced liver disease. While baseline viral
loads of individual patients were recorded, multiple
different assays and units were used at the various study
centres over time, making this data not reportable, or
comparable. For alcohol intake, we defined significant
intake as either documented daily consumption of more
than 30 grams, or medical record documentation that
alcoholism was an issue. Details of antiviral therapy
were recorded. These included a history of previous
anti-viral treatment, treatment regimen (interferon and
ribavirin or pegylated interferon and ribavirin), adverse
effects on therapy and any treatment dose reductions
or interruptions due to either adverse effects or non-
compliance. As a standard of care, all patients with HCV
genotype 1 were scheduled for 48 wk of treatment.

The primary end point of this study was the
proportion of patients achieving an SVR, defined as a
documented non-detectable HCV RNA at least 24 wk
after treatment. The end of treatment response (ETR)
was defined as non-detectable HCV RNA at the end of
treatment. Patients who received at least one dose of
interferon but did not complete 48 wk of treatment for
any reason were defined as non-responders. Asians and
Caucasians infected with HCV genotype 1 were then
matched by three criteria: age (within 5 years), gender
and the extent of hepatic fibrosis, and their ETR and
SVR rates were compared.

3417
Variables Frequency
Countries of origin

Vietnam 43

China 34

Cambodia 19

Korea 5

Burma 3

Others 4
Gender (%)

Male 69%
Age (yr, range) 51 (22-76)
Median weight (kg, range) 64 (33-104)
Median ALT (IU/mL, range) 94 (11-558)
Extend of fibrosis (%)

Bridging fibrosis or cirrhosis 21%
Treatment regimen (%)

Pegylated interferon + Ribavirin 89%

Interferon + Ribavirin 11%

Dose reduction of either drug 33%

Dose interruption of either drug 11%
Treatment responses (%)

End of treatment virological response 77%

SVR 67%

All statistical analyses were performed by SAS software
v11 (SAS Institute Inc., Cary, NC). Continuous variables
are reported as median (range). Comparison of baseline
demographics was performed by the paired Student #test,
Mann-Whitney test or y” test as appropriate. Univariate
analysis was performed with SVR as the dependent
variable.

RESULTS

Baseline features of the Asian cohort

A total of 108 HCV genotype 1 infected Asian patients
were identified. Their demographic characteristics,
treatment details and treatment outcomes are shown
in Table 1. The majority of patients were born in
Vietnam, China or Cambodia; 69% were male. The
cohort had a median age of 51 (22-76) and a median
body weight of 64 kg (33-104 kg). The baseline alanine
aminotransaminase (ALT) was 94 TU/mL (11-558
IU/mL). 21% of those who had liver biopsies had
histological evidence of bridging fibrosis or cirrhosis.
Eighty-nine percent received pegylated interferon
and ribavirin while the remainder received standard
interferon and ribavirin. Dose reduction was required in
33%, while 11% required dose interruption, for either
adverse effects or non-compliance.

End of treatment and SVR rates in Asians

An ETR occurred in 77% of the Asian cohort while 67%
achieved an SVR. Factors influencing SVR rates
including treatment regimen, fibrosis stage, age, gender
and weight were examined by univariate analysis (Table 2).
None of these factors were found to be predictive of
an SVR in the Asian cohort. In particular, we did not
observe a difference in ETR or SVR between those who
received pegylated interferon versus standard interferon.
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Table 2 Univariate analysis of 108 HCV genotype 1-infected [] Asians
Asian patients: Predictors of SVR 81% [ Caucasians

80 |- 73%
Variables OR (95% CI)  P-value P =0.003
Gender (male) 0.77 (0.32-1.85) 0.55 60 - 56%
Age (yr) 1.02 (0.99-1.06)  0.20 P < 0.001
Weight (kg) 0.98 (0.95-1.06) 041 B
Pegylated interferon vs standard interferon 1.00 (0.28-3.57) 0.99 40 - 36%
Treatment naive 0.49 (0.22-1.12) 0.09
Dose reduction not required 1.45 (0.65-3.34) 0.39
Dose interruption not required 1.50 (0.44-5.10) 0.52 20 -
Absence of bridging fibrosis or cirrhosis ~ 1.57 (0.61-4.07) 0.35
oL |
ETR SVR

Table 3 Comparison of the demographic characteristics and

treatment details of the matched Asian and Caucasian patients

Variables Asians Caucasians  P-value
Age (yr, range) 47 (28-64) 46 (30-61) Matched
Gender 70% male 70% male Matched
Weight (kg)
<75 82% 42% <0.01
>75 18% 58%
Alcohol intake
Minimal intake 86% 71% 0.12
Significant intake 14% 29%
Liver fibrosis
Minimal injury 48 (75%) 48 (75%) Matched
Bridging fibrosis/Cirrhosis 16 (25%) 16 (25%)
Treatment naive 80% 91% NS
Peginterferon + Ribavirin 83% 88% NS
Dose modification 30% 28% NS
Dose interruption 8% 10% NS

Figure 1 Comparison of ETR and SVR rates between HCV genotype 1-infected
Asians and Caucasians matched for age, gender and fibrosis stage.

Table 4 Univariate analysis of predictors of SVR on matched

HCV genotype 1-infected Asians and Caucasians

Variables OR (95% CI) P-value
Ethnicity (Asians) 492 (2.32-10.50) < 0.001
Gender (male) 0.83 (0.39-1.79) 0.64

Age (per year) 1.04 (1.00-1.96) 0.061
Weight (< 75 kg) 2.59 (1.20-5.61) 0.016
Minimal alcohol intake 3.20 (1.17-8.73) 0.023

Peginterferon vs standard interferon 1.10 (0.42-2.92) 0.84
0.77 (0.29-2.04) 0.60
1.04 (0.48-2.23) 0.93
2.31 (0.64-8.33) 0.20

1.80 (0.80-4.04) 0.15

Treatment naive

Dose reduction not required

Dose interruption not required
Absence of bridging fibrosis or cirrhosis

Baseline features of the matched cohort

Due to the more advanced age and extent of hepatic
fibrosis among Asians, we were only able to match
64 Asian subjects with Caucasians by the set criteria.
Comparison of the baseline demographics between
the two groups is shown in Table 3. Only 18% of
Asian patients weighed more than 75 kg while 58% of
their Caucasian counterparts weighed more than 75 kg
(P < 0.01). Alcohol intake was less in Asian subjects
with 14% of Asians and 29% of Caucasians reporting a
significant alcohol intake history (P = 0.12). There was no
difference between the two groups in terms of previous
therapy, type of treatment received or in the extent of
dose reduction or interruptions from treatment adverse
effects or non-compliance.

End of treatment and SVR rates in the matched cohort

Compatison of the ETR and SVR between the 64 Asian
patients and the matched Caucasian cohort is illustrated
in Figure 1. Compared to Caucasians, Asian subjects had
a significantly better ETR, 81% »s 56% (P = 0.003) and
SVR, 73% vs 36% (P < 0.001). On univariate analysis
(Table 4), Asian ethnicity was the most predictive factor
for a SVR. Other factors that were associated with
an SVR in this cohort were body weight < 75 kg, and
minimal alcohol intake. Due to the large number of
variables and the limited number of patients, we were
unable to perform a multiple logistic regression analysis
with SVR as the dependent variable. Hence the effect
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Table 5 Effects of ethnicity on SVR after adjusting for

individual unmatched variables

Adjusted OR (95% Cl) P-value
464 (1.97-10.94) <0.001
274 (0.97-7.75) 0.057

Weight (< 75 kg)
Minimal alcohol intake

Pegylated interferon vs standard 5.01 (2.35-10.71) <0.001
interferon

Treatment naive 5.01 (2.32-10.81) <0.001
Dose reduction not required 4.94 (2.32-10.50) <0.001
Dose interruption not required 4.84 (2.26-10.38) <0.001

of ethnicity on SVR was only adjusted for individual
variables that were not matched. In this analysis (Table 5),
Asian ethnicity remained a significant predictor of SVR
after allowing for other variables that were not matched.

DISCUSSION

In this retrospective study, we confirmed that in CHC,
ethnicity is an important variable influencing response to
antiviral therapy. Our study of Asians infected with HCV
genotype 1 has permitted several important observations
to be made. Firstly, the overall SVR among Asians
approached 70%. Secondly, Asians with genotype 1 CHC
were more likely to respond favourably to antiviral therapy
compared to matched Caucasians. Finally, excess alcohol
intake and increased body weight adversely affected
treatment outcomes.
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The observation of a favourable response rate
among Asians is in accordance with other reportsmm.
Importantly, the effect of ethnicity on SVR rates remained
significant after adjusting for other confounders including
age, gender, treatment regimen and the extent of hepatic
fibrosis. The present study also observed that lower body
weight and minimal alcohol intake were predictive of an
SVR.

Body mass index!"""* insulin resistance!”*"" and
hepatic steatosis™ " are now known to play a major role
in the pathogenesis of HCV infection. Insulin resistance
in genotype 1 CHC is most likely related to host factors,
in particular obesity, rather than virological factors, and
is associated with reduced treatment response rates™, Tt
was therefore interesting to observe in our study that the
matched Asian cohort overall had lower body weights
than Caucasians. Similar findings were reported in the
studies by Hepburn ez al" and Missiha e# al'”. Although
in these previous studies, as well as in the current report,
the effect of ethnicity remained significant after allowing
for body weight, central adiposity or undetlying insulin
resistance were not measured. This is a limitation of
the retrospective nature of this study. There are no
published data on the impact of hepatic steatosis on
CHC infection among Asians. It is therefore important
to examine these factors in future studies as they might
potentially explain the reasons why Asians having better
treatment responses.

Not surprisingly, we observed that Asian subjects
consumed less alcohol, possibly a reflection of cultural
influences. Our study was the first to adjust for this
variable. We noted that the effect of ethnicity on SVR
was modified after allowing for alcohol consumption
and did not reach statistical significance (P = 0.057).
Although the difference in SVR was not significant
(probably related to patient numbers), this observation
highlights the importance of taking alcohol intake into
account in studies comparing response rates stratified
for ethnicity™ ",

The biological basis for the difference in SVR rates
between Asians and Caucasians has not been examined
previously. Studies into the effects of ethnicity on CHC
treatment has to date focussed entirely on African
Americans. It was found that African Americans had
different class II human-leukocyte antigen alleles from
Caucasians™ which could have accounted for their
wotrse SVR. Further, viral kinetics studies have shown
that African Americans exhibit significantly lower
interferon effectiveness and achieve a lower reduction
in HCV RNA in the first 24 h of treatment™. It was
also noted that African Americans had different pre-
treatment cytokine proﬁlesm]. In addition, while they
mounted a more robust HCV-specific CD4 Th1
proliferative response, it did not translate into a higher
rate of IFN-gamma production, potentially secondary
to their dysfunctional nature, which was associated with
a failure of interferon therapy[31'32]. The significance of
these studies is that the impact of ethnicity, on treatment
response is more likely to be related to host factors,
particularly to genetic differences in immune regulation
rather than environmental factors.

18]

Our study suffered the usual limitations of
retrospective observational reports. In particular, we
now know that a proportion of Asians who were initially
genotyped by INNO-LIPA as 1b, were in fact genotypes
7, 8 or 9 if direct sequencing of the core region is
performed™¥. Direct core sequencing was not performed
in our study. It is arguable, however, if inclusion of
genotypes 7, 8 or 9 would have altered the better SVR
rates achieved by the Asian cohort since the original
article noted that SVR rates were identical among Asians
infected with genotypes 7, 8 or 9 and those infected
with genotype 1 HCV infection". Similar findings were
noted in another study where it was shown that there
was no difference in response rates between genotype 1b
infected Asians and the rest of the genotype 1 infected
Asians!. We therefore believe that the difference in
SVR rates noted in our study was more likely related
to ethnicity than a bias from a potentially small group
of patients who might have been mistyped. It is clear
however that prospective trials on larger patient cohorts
including all genotypes are needed to clarify this issue.

The other limitation of this type of retrospective
comparative study, as pointed out by both Hepburn
et al'™ and Missiha ez @', is that it failed to recognise the
wide genetic heterogeneity and different environmental
factors that might exist within the same ethnic group.
While we defined Asians as those who migrated from
East Asia including China, Japan, Korea and South East
Asia, and of parents of those origin, we do not, and
could not, know if they essentially represent the same
group of patients genetically.

In conclusion, Asians infected with HCV genotype 1
achieved a higher SVR rate when compared to a cohort
of matched Caucasians. Future studies should focus on
confirming our observations in large prospective cohorts
and on characterizing the immunogenetic basis for these
observations.

COMMENTS

Background

Treatment with interferon and ribavirin combination therapy remains currently
the most effective treatment for chronic hepatitis C (CHC) virus infection, but
treatment response can only be achieved in 50% to 80% of patients. Various
factors including genotype, viral load, extent of liver injury on liver biopsy,
age and gender of patients were known to impact on treatment responses.
Identification of these factors aids selection of patients for treatment and
determination of duration of therapy.

Research frontiers

Recent studies on African Americans suggested that ethnicity might also impact
on treatment responses. Data from studies on one ethnic group may not be
extrapolated to other ethnic groups, and different ethnic groups may require
different treatment regimens.

Innovations and breakthroughs

This study found that Asian patients infected with hepatitis C genotype 1 had
better treatment responses than Caucasian patients, even after adjusting for
other predictive factors.

Applications

The implication of the results of this study is twofold. Firstly, it prompts further
basic scientific research into difference in immune response to CHC among
different ethnic groups to better understand the pathogenesis of CHC. Secondly,
it suggests that clinically, different treatment regimen should be studied and
compared among different ethnic groups.
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Peer review

The results provide sufficient evidence, which allow authors to make firm
conclusion that ethnicity is an important factor variable influencing response to
antiviral therapy in patients with CHC. The further studies to confirm the results
of this observational study for patients from different ethnic backgrounds are
needed. The references are appropriate, relevant and updated.
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