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Abstract
The issue of best treatment for chronic hepatitis C virus (HCV)
infection is in constant flux, not only in Western countries but also
in Asia. Currently, pegylated-interferon plus ribavirin is the stan-
dard of care. Studies from Asia provide evidence to support the
same broad treatment strategies for Asian patients as recom-
mended in Western countries. Nevertheless, there is increasing
evidence that Asians have a higher likelihood of achieving a
sustained virological response (SVR) than their Caucasians coun-
terparts when treated with the corresponding regimen. With the
recommended ‘standard dose and duration treatment regimens’,
SVR is achieved in Asia for around 70% of HCV genotype 1
(HCV-1) infected cases, ~ 90% of HCV-2/3, ~ 65% of HCV-4, and
~ 80% of HCV-6 patients. Difference of body weight in race might
contribute the superior response in Asian patients. HCV genotype
distribution in Asia also differs from North-America/Europe.
HCV-6 and its variants, previously mistyped as HCV-1, needs
accurate genotyping. Increasing data support the proposal that
HCV genotype, baseline viral load and on-treatment virological
response provide information for decision-making so that treat-
ment can be individualized. Beyond the older recommendations,
an abbreviated 24-week regimen could be suggested for HCV-1/4
patients with baseline viral loads < 400 000 IU/mL and a rapid
virological response (RVR, HCV RNA undetectable at week 4),
and an abbreviated 12–16 weeks of pegylated-interferon with
weight-based doses of ribavirin could be suggested for HCV-2/3
patients with a RVR. Such tailored treatment regimens can reduce
the costs of treatment and incidence of adverse events without
compromising efficacy.

Hepatitis C virus (HCV) infection is one of the most important
causes of cirrhosis worldwide, and particularly in some countries

of Asia (notably Japan) where it is now more prevalent than
chronic hepatitis B virus infection. Hepatitis C virus infection can
also lead to hepatocellular carcinoma (HCC). It is estimated that
there are more than 170 million people chronically infected with
HCV, and 3 to 4 million persons are newly infected each year.1 The
risk for developing cirrhosis 20 years after initial HCV infection
among those chronically infected varies between studies, but is
estimated at around 10%–15% for men and 1–5% for women.2

Once cirrhosis is established, the rate of developing HCC is at
1%–4% per year. Approximately 280 000 deaths per year are
related to HCV infection.1 Hepatitis C virus-related end-stage liver
disease and HCC have become the leading cause for liver trans-
plantation worldwide.3 In the Asia-Pacific area, the estimated
prevalence of antibodies to HCV (anti-HCV) range from 0.3% in
New Zealand to 5.6% in Thailand.3–5 In Japan, Middle East,
Vietnam and Taiwan, several HCV hyper-endemic areas have been
reported with an anti-HCV prevalence rate of 12% to as high as
58%.3,6 In addition to the well-known endemic status of HBV
infection in most countries of the Asia-Pacific region, HCV infec-
tion presents another critical scenario of public health issue in this
region, as outlined in Guidelines by the Asia-Pacific Association
for Study of the Liver (APASL).3 Given the lack of an effective
vaccine, optimal treatment of chronic HCV infection is now per-
ceived as a ‘must’ in terms of public health strategies, as well as of
the clinical setting for individual patients.

Distribution of HCV genotypes in the
Asia-Pacific region
Understanding the distribution of HCV genotypes, which are now
classified into 6 major genotypes and more than 50 subtypes, is
very important as part of a molecular clue for spread of HCV,7 and
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an algorithm for individualization of therapy.1,3 Genotypes 1a
(HCV-1a), 1b, 2a, 2b, and 3a are distributed globally and account
for the majority of HCV infections worldwide. HCV-1b, the most
common genotype worldwide, is also the dominant genotype in
Asia-Pacific, particularly in Japan, South Korea, China and
Taiwan. HCV-2a and 2b are also commonly distributed, in particu-
lar in Japan South Korea and southern Taiwan.6–8 HCV-3 is highly
prevalent on the Indian subcontinent, Southeast Asia, Australian
and New Zealand.9,10 Recent evidence indicates that HCV-3a is
currently the most prevalent genotype in intravenous drug abusers
(IDU) patients with an increasing trend of dissemination glo-
bally.7,11 Other HCV genotypes are more geographically restricted.
HCV-4 is predominantly found in the Middle East and North
Africa.12,13 HCV-5 was limited to South Africa,14 and HCV-6 was
predominantly found in South-East Asia.15 Recently, genotypes 7
to 11 have been identified in South-East Asia; they appear to be the
variants of HCV-3 (genotype 10a) and HCV-6a (genotypes 7, 8, 9,
11) and have been re-classified as subtypes of genotypes 3 and 6.7

The most used target region for genotype determination is the 5′
untranslated region (5′UTR) of the viral genome. However, a
limitation of the method is that HCV-6c-1, highly prevalent in the
Asia–Pacific region, can be incorrectly classified as HCV-1b
because they share similar nucleotide homology in the 5′UTR.3

The inability to distinguish HCV-6 subtypes might impact on
predicted SVR to interferon (IFN)-based therapies in patients with
apparent HCV-1 infection.16 Addition of Core motifs could
improve the discrimination between HCV-1 and HCV-6.17 Epide-
miological studies have disclosed that the prevalence of HCV
genotypes has evolved with time due to independent HCV out-
breaks or changes in the predominant route of transmission
(Fig. 1).6 The HCV-1b has been associated with disease progres-
sion and risk of HCC development.6,18,19 Nevertheless, whether
there exists intrinsic pathogenicity of HCV genotypes remains
controversial. Chronic HCV-3 infection is associated with cyto-
pathic steatosis due to blockade of lipoprotein secretion during

viral replication;20 while metabolic steatosis in non-HCV-3
infected patients is predominantly due to virus induced insulin
resistance.21 The importance of the HCV genotype for response to
IFN-based treatments will be discussed later.

Evolution of treatment for chronic
Hepatitis C
The primary goal of treatment for chronic hepatitis C is a sustained
virological response (SVR), defined as HCV RNA levels less than
50 IU/mL at the end of 24 weeks follow-up after cessation of
therapy.1 SVR has been shown to be durable up to 18 years after
treatment cessation; only 1.7% patients had residual HCV RNA in
liver tissue, strongly suggesting that SVR may be considered to
show eradication of HCV infection.22 Achieving the endpoint of
SVR have been associated with persistent regression of hepatic
fibrosis, reduced incidence of cirrhosis, HCC and liver-related
mortality.19,22–26

Definition of virological responses for
treatment of Hepatitis C

Four on-treatment, and three off-treatment virological responses to
antiviral therapy for hepatitis C have emerged over the past decade
(Fig. 2).27–29 They include the following:

1 Rapid virological response (RVR): polymerase chain reac-
tion (PCR)-seronegative (� 50 IU/mL) of HCV RNA after
4 weeks of therapy.

2 Early virological response (EVR): PCR-seronegative of
HCV RNA or at least a two logs decrease of HCV RNA from
baseline after 12 weeks of therapy. Recently, EVR has been
suggested to be subdivided into RVR, complete EVR
[cEVR] (no RVR, but HCV RNA < 50 IU/mL at week 12)
and partial EVR [pEVR] (HCV RNA > 2 log drop in HCV
RNA but still detectable [> 50 IU/mL] at week 12) to further
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improve the prediction of patients who are likely to achieve
an SVR and may allow for tailoring of treatment duration.

3 Breakthrough: HCV RNA seronegative during antiviral
treatment, but reappearance before end-of—treatment.

4 End-of-treatment virological response (ETVR): PCR-
seronegative of HCV RNA at the end of therapy.

5 Sustained virological response (SVR): PCR-seronegative of
HCV RNA 6 months after completing therapy.

6 Relapse: Reappearance of serum HCV RNA after comple-
tion of therapy in patients who achieving an ETVR.

7 Nonresponse: persistently seropositive for HCV RNA
throughout treatment period.

Interferon monotherapy

Over the past two decades, the issue of treatment for HCV has
been in constant flux. Interferon-alfa (IFN-a) therapy was associ-
ated with a biochemical response, defined as the normalization of
ALT levels, in patients diagnosed as non-A, non-B hepatitis even
before HCV was identified as the major etiologic agent in the
diagnosis.30 Until the 1990s, the only therapy of proven benefit for
patients with chronic hepatitis C (CHC) was IFN-a at a dose of 3
million units (MU) three times weekly for 6 months.31 A meta-
analysis confirmed that higher doses and/or a longer duration of
IFN-a monotherapy could improve the efficacy on CHC. A
12-month of course of IFN-a, 3 MU thrice weekly, could achieve
the best efficacy/risk ratio in treatment-naïve patients with CHC.32

Two large international clinical trials, mainly in Western countries,
showed that 48 weeks of IFN-a-2b, 3 MU thrice weekly, had an
SVR rate of 13–19%, compared to only 6% with a 24-week
regimen.33,34

Most of the earlier studies conducted in Asia used a 24-week
regimen of IFN-a or IFN-b (some used lymphoblastoid IFN prod-
ucts) monotherapy at a dose of 3–10 MU thrice weekly, with or
without an induction therapy during first 2–4 weeks. The SVR rate
was 6–22% with IFN 3 MU thrice weekly for 24 weeks;35,36 25%-
34% with IFN 6 MU thrice weekly for 24 weeks;36,37 and 36% with
IFN 9 MU thrice weekly.37 Yu et al. conducted a tailored regimen
according HCV genotype and baseline viral load. Extension of

regimen to 36–48 weeks improved SVR to 47%.38 More recently,
IFN-b1a, a potential alternative to IFN-a, produced a clear anti-
viral effect in Asian patients with earlier non-response to IFN-a
for CHC, but not caucasians.39 Treatment with IFN-b1a , 44 mg
subcutaneously 3 times weekly for 24 weeks had an SVR rate of
27% in treatment-naïve Asian patients with CHC.40

IFN/Ribavirin combination therapy

The greater improvement of SVR rate in treatment–naïve CHC
patients with IFN/ribavirin combination therapy than in those with
IFN monotherapy was first reported by Lai et al. in Taiwan.35 In
1998, two large randomized clinical trials, mainly in Western
countries, compared 24- and 48-week regimens of IFN-a-2b
monotherapy (3 MU, thrice weekly) with IFN-a-2b and ribavirin
1000–1200 mg/day for 1744 CHC patients33,34 The overall SVR
rates for 24 and 48 weeks of therapy were 33% and 41%, respec-
tively, for patients receiving IFN/ribavirin, compared with 6% at
24 weeks and 16% at 48 weeks IFN-a-2b monotherapy.

In Taiwan, Lai et al., conducted the first randomized, controlled
trial to examine whether 24 weeks of IFN, 3 MU thrice weekly,
plus ribavirin 1200 mg/day induces a better sustained efficacy than
the same dose of IFN alone for 24 weeks in the treatment of CHC.
At the end of 96-week follow-up, a significantly higher rate of
durable SVR was observed in the IFN/ribavirin group than with
IFN alone (43% vs 6%).35

In Japan, combination therapy was first approved in December
2001. A 24-week regimen was covered by Japanese National
Health Insurance.41 The use of ribavirin is assigned at lower doses
of 600 mg for patients weighing < 60 kg, 800 mg for those weigh-
ing 60–80 kg, and 1000 mg for those weighing � 80 kg. The
reason for this decision is apparently because Japanese patients are
generally lower in body weight (approximately 60 Kg) and
10–15 years older than counterparts in Europe and North America.
Nevertheless, the drop-out rates of Japanese patients remained as
high as 15%–20%, leading to a decrease in SVR rate by intention-
to-treat analysis.41 Iwasaki et al. showed that SVR rates for those
younger than 50, 50- to 59-, and 60-year-old or older patient
groups were 50%, 34%, and 32%, respectively. The overall SVR
rate was 37% with 24 weeks of IFN/ribavirin.42 In a similar way,
the addition of ribavirin to IFN-b1a (44 mg, thrice weekly for
24 weeks) for the treatment of CHC in Asian patients markedly
increased the proportion of patients who achieved an SVR in
comparison with IFN-b1a alone (58% vs 27%, P < 0.001).40

Pegylated interferon/ribavirin combination
therapy

Attachment of an inert polyethylene glycol polymer to conven-
tional IFN-a—pegylated IFN-a (PegIFN-a)—slows subcutane-
ous absorption and reduces degradation and clearance. This
prolongs the half-life of IFN and permits less frequent, weekly
dosing while maintaining higher sustained IFN blood levels. Two
earlier large randomized clinical trials of PegIFN-a-2b or PegIFN-
a-2a plus ribavirin for 48 weeks observed an overall SVR rate of
54% to 56%, which were significantly higher than those with
conventional IFN/ribavirin or PegIFN monotherapy.43,44 Now,
PegIFN-a/ribavirin combination treatment has been recom-
mended for all patients infected with HCV, including by APASL.
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Figure 2 Patterns of on-treatment and off-treatment virological
responses. PegIFN, peginterferon; RBV, ribavirin; RVR, rapid virological
response; cEVR, complete early virological response; pEVR, partial early
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In a multicenter, randomized controlled study in Taiwan,
24 weeks of PegIFN/ribavirin achieved an SVR rate of 67%.45

However, the response was not better than that with 24 weeks of
conventional IFN/ribavirin (64%) in intention-to-treat analysis
because of high rate of treatment discontinuation in the PegIFN/
ribavirin arm. The superiority of PegIFN/ribavirin became sig-
nificant when including patients who completed 48 week s of
treatment and follow-up periods (82% vs 68%, P = 0.03, per-
protocol analysis). The Bureau of National Health Insurance in
Taiwan is therefore reimbursing HCV treatment using 24-week
combination therapy for all genotypes. In a Japanese study, an
SVR was attained among significantly more HCV-1b patients
receiving PegIFN plus ribavirin 600–1000 mg/day than PegIFN
monotherapy (61% vs 26%, P < 0.001).46

Current treatment strategies for
chronic hepatitis C—roadmap of
individualized therapy

Genotype-guided therapy

The optimal treatment duration and ribavirin dose were investigated
in an international multicenter randomized clinical trial in which all
CHC patients received PegIFN-a-2a at a dose of 180 mg plus
ribavirin at a dose of 800 mg or standard 1000–1200 mg daily, for
either 24 or 48 weeks.47 In HCV-1 patients, 48 weeks regimen with
standard dose of ribavirin had the highest SVR rate at 52%; whereas
in HCV non-1 patients, neither the duration of treatment nor the
dose of ribavirin had an impact on treatment results, with an average
SVR rate of 81% (79%–84%). This study supports the current
recommendations that patients with HCV-1 or 4 require 48 weeks
of PegIFN-a therapy with standard doses of ribavirin, while a
24-week regimen with lower dose of ribavirin, 800 mg/day, is
recommended for HCV-2 or -3 patients.1,3,48–50 It is noted, however,
that this study actually enrolled very few HCV-4 cases, and subse-
quent studies have found some evidence that response with this
genotype, so common in North Africa and the middle east, may
actually be somewhere between HCV-1 and HCV-2/3.51–53

With the recommended regimens, SVR was around 50% (42%-
52%) among HCV-1 patients and 80% (76%–84%) among HCV-
2/3 patients in white people-predominant clinical trials.43,44,47,54,55

In Asia, similar SVR rates of HCV-1 and HCV-2/3 patients were
observed in China (44% and 75%, respectively). However, the
response to the recommended regimens has been observed to be
substantial higher in other Asian countries. For example, the
average SVR for HCV-1 was 61% in Japanese patients,46 65%
(55%-70%) in Koreans,56–58 and around 77% (76%-80%) in
Taiwanese.59–62 For HCV-2/3, SVR has been reported as 84% in
Taiwanese,59 and 87% (80%-94%) in Koreans.56–58 The SVR rate
for HCV-2/3 Taiwanese patients could reach 95% when using a
24-week regimen with standard dose of ribavirin, 1000–1200 mg/
day.4,63

It is now important to tailor optimal treatment options for HCV-4
and 6 patients with comparable treatment approaches as for HCV-1,
2, and 3 patients. Data for HCV-4 are mainly from the Middle East
and Egypt. Treatment with a 48-week regimen plus standard dose of
ribavirin results in SVR rates of 55%–69%,51–53 compared to only
29%–49% with a 24-week regimen.51,52 Published data for HCV
genotypes other than 1–4 are very limited and geographically

restricted. Therefore, a standard 48-week regimen is recommended
for these groups. Recently, a retrospective study in Canada found
that SVR in HCV-6 Asian American patients was 75% with a
48-week regimen of PegIFN plus RBV (n = 12), compared to 39%
with a 24-week regimen (n = 23, P = 0.044).64 Another small scale
study in Hong Kong demonstrated that HCV-6 patients had a
significantly higher SVR rate than did HCV-1 patients with stan-
dard 48 weeks regimen (86% vs 52%, P = 0.019).15 Larger prospec-
tive studies for HCV-6 patients are needed to confirm the optimal
treatment duration with PegIFN/RBV.

No data are available for the treatment response to PegIFN/
ribavirin in HCV-6 variants, HCV-7, 8 and 9. Dev et al. observed
that 79% of HCV-7, 8 or 9 Southeast Asians, which were initially
misclassified by line probe assay as HCV-1b, could achieve an
SVR; while 59% of true HCV-1b Southeast Asians achieved an
SVR with 48–52 weeks of conventional IFN plus ribavirin.16 The
results imply that a standard 48-week PegIFN/ribavirin might be
optimal for the subgroups of HCV-6 variants. The current available
data indicate that standard 48-week regimen is an appropriate
approach for HCV-4, 6, 7, 8 and 9 patients, whose response to
treatment is at an intermediate level compared to those for HCV-1
and HCV-2/3 cases.

Response-guided Therapy

Week 4 virological response and abbreviated

treatment duration

Although the recommended treatment is 48 weeks of PegIFN plus
standard dose of ribavirin for HCV-1 patients, 42%-49% of HCV-1
patients could achieve an SVR with an abbreviated 24 weeks of
PegIFN/ribavirin.47,62 Moreover, an earlier study in Taiwan dem-
onstrated that 78% of HCV-1 patients who had a RVR could attain
an SVR with IFN/ribavirin for 24 weeks.65 Yu et al. followed 32
patients who required early termination from PegIFN/ribavirin
among 617 CHC patients.66 None of the 16 HCV-1 patients who
received less than 20 weeks of treatment achieved an SVR. By
contrast, five of the 13 (38.5%) HCV-2 patients, including two of
four patients with 8–15 weeks of treatment and all of the three
patients with 16 weeks of treatment, attained an SVR. Notably, all
the five sustained responders achieved a RVR. These observations
raise the question of whether it is possible to tailor the treatment
regimen to a shorter duration to reduce the treatment cost and
the incidence of adverse events while not compromising on the
efficacy.

A 4 week RVR has been the single best predictor of an SVR for
anti-HCV treatment with convention IFN or PegIFN plus ribavirin
combination therapy, irrespective of HCV genotype.61,63,65,67 Thus,
several studies have investigated the role of RVR as a marker for
shorter treatment duration for CHC patients. This matter will be
discussed in a later review in this JGH miniseries by Teoh et al.;
data here will emphasise the relevance to Asian patients.

HCV-1/4 patients with a RVR. Several European and North
American studies have provided data to support the concept that
HCV-1/4 infected patients who have a RVR during PegIFN/
ribavirin have high rates of SVR when the treatment course is
shortened to 24 weeks, in particular among patients with lower
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baseline viral loads.68–72 One proviso of these studies is that doses
of ribavirin were the full weight-based ones.

Yu et al. conducted the first randomized, controlled study to
evaluate the utility of a RVR in determining a shorter treatment
duration for HCV-1 infected Asian patients.61 Two hundred Tai-
wanese HCV-1 patients were randomly assigned to receive either
24 or 48 weeks of PegIFN-a-2a (180 mg/w) plus ribavirin 1000–
1200 mg/day. The overall SVR rates were significantly lower in
the 24-week arm (59%) than the 48-week arm (79%, P = 0.002),
due to the higher relapse rate after shorter treatment (37% vs 12%,
P < 0.0001). Although the results were better when looking at
the group of patients achieving RVR, SVR appeared to remain
lower in the 24-week arm than in the 48-week arm (89% vs
100%, P = 0.056). Nevertheless, for patients with low viremia
(< 400 000 IU/mL) and RVR, the 24-week group had a compa-
rable SVR rate (96%) with the 48-week group (100%). By con-
trast, for patients with high viremia and RVR, the SVR rate was
significantly lower in the 24-week group than in the 48-week
group (77% vs 100%, P = 0.045).61 Liu et al. accumulated addi-
tional evidence to support the abbreviated 24-week regimen in
HCV-1 Taiwanese patients with low viral load and RVR.60

HCV-2/3 patients with a RVR. Studies investigating shorter
treatment duration for HCV-2 or 3 patients have been conducted
since 2001. The hypothesis was first tested in three European
studies.55,73,74 The results observed that HCV-2/3 infected patients
who have a RVR during PegIFN plus weight-based dose of
ribavirin have high rates of SVR when the treatment course is
shortened to 12–16 weeks.55,73,74

Yu et al. evaluated the utility of a RVR in determining an abbre-
viated treatment for HCV-2 patients in Asia.63 HCV-2 patients were
randomly allocated to receive either 16 (n = 50) or 24 (n = 100)
weeks of PegIFN-a-2a (180 mg/week) plus a weight-based dose of
ribavirin 1000–1200 mg/day. Overall SVR rates were similar
between the 16-week arm (94%) and the 24-week arm (95%). Both
16 and 24 weeks of treatment could achieve a high SVR, respec-
tively 100% and 98%, among patients with RVR. However, SVR for
patients without a RVR was substantially lower in the 16-week arm
(57%) than in the 24-week arm (77%). Thus, these findings are in
broad agreement with the European studies.55,73,74 These data
provide evidence to support an abbreviated 12 to 16 weeks of
PegIFN treatment with weight-based, standard dose of ribavirin,
800–1400 mg/day for HCV-2/3 patients provided that RVR is
observed, without compromising treatment efficacy.

Notably, other studies in North America and Europe have failed
to find treatment equivalence of short course PegIFN/ribavirin for
HCV-2/3 patients when the dose of ribavirin is not weight based,
i.e. when only a fixed (low) daily dose of 800 mg is used.75,76

Further studies to explore the optimal dose of ribavirin in Asians,
who are typically 10–25 kg less in weight than their North Ameri-
can counterparts, are required, as well as to define the precise
duration of shorter treatment necessary for optimal treatment effi-
cacy HCV-2/3 patients with a RVR.

Week 12 virological response and treatment duration

Patients without an EVR. HCV-1 patients without an EVR have
little chance of achieving an SVR (only 1.6%).77 Asian studies
have also observed this consistently; no patient without an EVR

achieved an SVR in several studies.60–62 Therefore, the current
treatment guidelines recommend the 12-week stopping rule for
HCV-1 patients without an EVR.1,3,48,50,78 Measurement of HCV
RNA at week 12 is not currently recommended for HCV-2/3
patients, because of almost all HCV-2/3 patients achieved an EVR.
Nevertheless, in the subgroup analysis in HCV-2 study by Yu
et al.,63 all of the HCV-2 patients who achieve a cEVR at week 12
attained an SVR; while among those without an EVR, none
attained an SVR (unpublished data). The findings provide evi-
dence suggesting the measurement of HCV RNA at week 12 for
HCV-2/3 patients without a RVR.

Patients without a RVR, but with an EVR. Several studies
have investigated the benefits of extending treatment duration to
72 weeks for subgroup of HCV-1/4 and patients without an
EVR.71,79–81 As will be discussed in a later review by Teoh et al.,
study design, patient selection criteria, RBV dose and subgroups
for outcome analysis have varied across these trials. For these
reasons, it is difficult to obtain conclusive information about out-
comes across the published data. More recently, data from confer-
ence abstracts suggested that extending the treatment duration
from 48 weeks to 72 weeks in HCV-1 patients could improve the
SVR rate among patients with a pEVR but not among those with
a cEVR.82 However, whether extending the treatment duration to
72 weeks have benefits in HCV-1 slow responders of Asian popu-
lations remains to be studied. Since only 50%–70% of HCV-1
cases have SVR with current regimens, this is an important topic
for future collaborative research in the Asia-Pacific region.

According to the published literature, a treatment roadmap of
individualized therapy for chronic hepatitis C can be constructed
(Fig. 3). Beyond the current recommendation,48 the Taiwan Asso-
ciation for the Study of the Liver Disease suggests an abbreviated
24-week regimen for HCV-1/4 patients with baseline viral loads
< 400 000 IU/mL and a RVR, and an abbreviated of 12 to 16-week
regimen with standard dose of ribavirin, 1000–1200 mg/day for
HCV-2/3 patients with a RVR.49,50 Using the treatment strategy,
there is an estimated cost saving of 11.8% per SVR for HCV-1/4
patients and 29% per SVR for HCV-2/3 patients based on the
response rates in Taiwan.

Racial differences in response to
IFN-based therapy: better results in
Asian patients
Reviewing all the published data, it is becoming evident that,
overall, Asian patients appear to have a considerably better
response than Caucasians for corresponding HCV genotype and
IFN-based regimens (Table 1). Inferior response to antiviral
therapy is well document in Afro-Americans compared with Cau-
casian patients.83,84 It is therefore now accepted that racial and
ethnic differences might play a role in the treatment response to
IFN-based therapy in CHC.

Four studies have directly compared the responses to IFN-based
therapy between Asian and Caucasian patients with CHC. Dev
et al. observed that treatment with 48–52 weeks of IFN-a plus
ribavirin, Southeast Asian HCV-1b patients were more likely to
achieve an SVR than European Australian HCV-1b patients (59%
vs 15%).16 Hepburn et al. also demonstrated that SVRs were
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highest among Asians (61%), followed by Caucasians (39%), His-
panics (23%), and Afro-Americans (14%) with a 48-week regimen
of daily or three times weekly IFN-a plus ribavirin. The odds ratio
(OR) (95% CI) was 2.9 (1.3–6.2) in achieving an SVR for Asian
versus Caucasian patients.85

Recently, a retrospective analysis from a large multicenter
Canadian study with PegIFN-a-2a plus ribavirin at a fixed dose of
800 mg/day showed that SVR occurred in 65% Asians and 45%
Caucasians (P = 0.0047). The ethnic differences were independent
of viral genotype and titer, pharmacological regimen, treatment
adherence, BMI, age, and hepatic fibrosis.86 The benefit of Asian
ethnicity on treatment response was mainly observed in HCV-1
patients (Asian, 65% vs white, 36%, P < 0.05); it was not seen in
HCV-2 or 3 (HCV-2: 77% vs 75%; HCV-3, 57% vs 64%, respec-
tively). Similar results were also observed in previously IFN-
resistant CHC patients using IFN-b, as mentioned earlier.39

Recently, a retrospective study for 242 HCV-4 patients in France
observed that the SVR rates to a standard 48-week regimen were

higher in patients infected in Egypt, compared with those infected
in France or sub-Saharan Africa (55%, 40% and 32%, respectively,
P < 0.05).87

The explanation(s) for the superior response to IFN-based
therapies in Asian patients remain unclear. Several factors might
contribute. First of all, host genetic variations among different
races are probably involved in the efficacy of IFN-based therapies
for CHC.88 Genetic polymorphisms of human leukocyte antigen,
TNF-a-308 promoter gene, CC chemokine receptor 5, cytotoxic T
lymphocyte antigen–4, interleukin-10, low molecular mass
polypeptide 7, MxA, transforming growth factor–b1, and suppres-
sor of cytokine signalling 3 gene have been reported to have
significant associations with responsiveness.29,89–92 These results
reflect the important role of unique host genetic predisposition, at
least in part, in the response to IFN-based therapy for CHC.

Second, geographic variations of HCV by emergence of qua-
sispecies may have influenced the virological response.93 HCV
mutant type, defined by four or more amino acid substitutions in

Treatment-naive 
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1 or 4
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LVL and

RVR (+)
RVR (+) RVR (-)
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for 24 weeks

HVL or 
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EVR (+) EVR (-)
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for 48 weeks
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Figure 3 Roadmap for individualized therapy for
chronic hepatitis C. BL, baseline; W4, treatment
week 4; W12, treatment week 12; LVL, low viral
loads, HCV RNA < 400 000 IU/mL at baseline;
HVL, high viral loads, HCV RNA � 400 000 IU/mL
at baseline; RVR, rapid virological response, HCV
RNA < 50 IU/ml at week 4; EVR, early virological
response, seronegative of HCV RNA or decrease
of HCV RNA by 2 logs from baseline values after
12 weeks of therapy; PegIFN, peginterferon; SD
RBV, standard dose of ribavirin, 1000–1200 mg/
day.

Table 1 Summary of treatment response to peginterferon plus ribavirin combination therapy for chronic hepatitis C in Asia

Patient population Treatment regimen Asian studies

Country Reference SVR rate

Genotype 1: PegIFN plus SD RBV for 48 weeks China Yu et al.67 44%
Japan Kuboki et al.46 61%
Korea Lee et al.56 70%
Taiwan Liu et al.60 76%
Taiwan Liu et al.59 77%
Taiwan Yu et al.61 79%

Genotype 1, LVL, and RVR PegIFN plus SD RBV for 24 weeks Taiwan Liu et al.60 94%
Taiwan Yu et al.61 96%

Genotype 2/3 PegIFN plus LD RBV for 24 weeks China Yu et al.67 75%
Taiwan Liu et al.107 84%
Korea Lee et al.56 94%

PegIFN plus SD RBV for 24 weeks Taiwan Yu et al.63 95%
Genotype 2/3 and RVR PegIFN plus SD RBV for 16 weeks Taiwan Yu et al.63 100%
Genotype 4 PegIFN plus SD RBV for 48 weeks Kuwait Hasan et al.53 68%
Genotype 6 PegIFN plus SD RBV for 48 weeks Hong Kong Fung et al.15 86%

LD RBV, lower dose of ribavirin, 800 mg/day; LVL, low baseline viral loads; PegIFN, peginterferon; RVR, rapid virological response; SD RBV, standard
dose of ribavirin, 1000–1200 mg/day; SVR, sustained virological response.
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the interferon sensitivity-determining region, has been associated
with a more favourable response toward PegIFN/ribavirin
combination therapy in Japanese and Taiwanese HCV-1
patients.94,95 However, these findings were not observed in
European patients.96 Further studies are necessary to explore the
seeming discrepancy.

The third potential factor responsible for the discrepancy is the
substantial 5–10 kg less of mean body weight in Asian patients
compared with Caucasian patients. Obesity with a BMI greater
than 30 kg/m2 has been an independent negative predictor (OR
0.23) of response to CHC treatment.97 Lower body weight means
that patients have a considerably higher exposure dose of ribavirin
by body weight, which is associated with a lower relapse and
higher SVR rates.61,63,98,99 The dose-dependent increase in SVR
rate was mainly observed among HCV-1 patients with weight-
based exposure of ribavirin dose > 10 mg/kg/day.100 Reddy et al.
observed that SVR was not affected adversely by ribavirin reduc-
tions when the cumulative ribavirin exposure was greater than
60%, but was reduced significantly (P = 0.0006) in HCV-1
patients with less than the 60% cumulative ribavirin dose.99 Fur-
thermore, lower body weight,72 and the weight-based dose of rib-
avirin during first 4 weeks of treatment with a cut-off point of
13 mg/kg/day,101 have been associated with the achievement of an
RVR. The RVR rate was 44%-66% for HCV-1 and 88% for HCV-2
patients in Taiwan, compared to 15%–27% for HCV-1 and 65%–
75% in Western countries.102,103 Since RVR is the single best pre-
dictor of treatment response, factors predisposing to RVR, such as
lower body weight and higher dose of ribavirin, would ensure the
achievement of SVR.102,103

Alternatively, SVR is dependent not only on pharmacological
efficacy of PegIFN/ribavirin, but also on completion rates. Dis-
continuation due to adverse effects or a suboptimal treatment
environment will erode treatment effectiveness; this matter will be
reviewed in the later article by Teoh et al. in this series. Although
the rate of withdrawal from treatment and dose reduction of
PegIFN/ribavirin did not differ between Asian and Caucasian
patients, the Asians achieved a significantly higher weight-
adjusted dose of both PegIFN and ribavirin, and higher proportion
of patients taking > 80% of ideal dose of ribavirin, because of their
lower body weight.86 More needs to be learnt about treatment
adverse effects, and the settings of hepatitis C treatment clinics in
Asian countries so as to best appreciate how to maximise treatment
responses and minimise treatment side effects and discontinuation.
To fully understanding the discrepancy of treatment response
between Asian patients and other ethnic groups, further studies
that use optimal doses of PegIFN and ribavirin, control the con-
founding parameter, such as body weight and age, are warranted.

In Asia, lower responses to IFN or PegIFN plus ribavirin com-
bination therapy have been reported in China than in other Asian
countries, including regions where the predominant ethnicity is
Chinese (such as in Taiwan). It is difficult to discuss the discrep-
ancy due to limited data available from China. The results from
Japan also do not appear to be as impressive as those in Korea and
Taiwan. This might be due to the use of lower dose of ribavirin and
older patients in Japan. About three quarters of Japanese patients
are older than 50 years and 40% older than 60 years.42 Old age is
associated with not only poor adherence to treatment but also
higher rate of treatment discontinuation, even with lower dose of
ribavirin (< 60-year-old, 17% vs > 60-year-old, 30%).42

Conclusions and future directions
Figure 4 summarizes the progress in treatment of CHC over the
past 18 years in Asia. Currently, PegIFN plus RBV is the standard
of care. Studies from Asia provide evidence supporting the same
treatment strategies for Asian patients as recommended in Western
countries. However, increasing evidence supports that the Asian
patients have a higher likelihood to achieve an SVR than Cauca-
sians with corresponding regimen. HCV genotype, baseline viral
load and on-treatment virological response could provide informa-
tion for decision-making of individualized treatment. The tailored
treatment regimen can reduce the cost of treatment and the
incidence of adverse events without compromising on efficacy.
However, a number of patients remain refractory to the current
treatment regimens. Higher fixed doses of PegIFN-a-2a (270 mg/
week) and ribavirin (1600 mg/day) may increase SVR rates in the
‘difficult-to-treat’ patients.104 Recent progress in the development
of novel recombinant interferon, albinterferon,105 and specifically
targeted antiviral therapy for HCV, such as protease, polymerase
and cyclophilin inhibitors,106 might further optimize the antiviral
treatment for CHC.
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