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The prevalence of hepatitis C virus (HCV) in Asia is 0.5% to 4.7%, with three 
different genotypes predominating, depending on the geographic region: geno-
type 1b in East Asia, genotype 3 in South and Southeast Asia, and genotype 6 in 
Indochina. Official approval for direct-acting antiviral agents (DAAs) in Asia lags 
significantly behind that in the West, such that in most countries the mainstay 
of therapy is still pegylated interferon and ribavirin (PR). Because the interleu-
kin-28B genetic variant, associated with a high sustained virologic response 
(SVR), is common in Asians, this treatment is still acceptable in Asian patients 
with HCV infections. A roadmap for HCV therapy that starts with PR and takes 
into account those DAAs already approved in some Asian countries can provide 
guidance as to the best strategies for management, particularly of genotype 1 and 
3 infections, based on SVR rates. Sofosbuvir and PR are likely to be the initial 
therapies for genotype 1 and 3 disease, although in the former these drugs may be 
suboptimal in patients with cirrhosis (62% SVR) and the extension of treatment 
to 24 weeks may be required. For difficult to treat genotype 3 infections in treat-
ment-experienced patients with cirrhosis, a combination of sofosbuvir and PR 
result in an 83% SVR and is, therefore, currently the optimal treatment regimen. 
Treatment failure is best avoided since data on rescue therapies for DAA failure 
are still incomplete.
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INTRODUCTION

Worldwide, over 170 million people may be infected with 
hepatitis C virus (HCV) [1], with > 50% living in Asia and 
an estimated burden of 124 million persons [2]. In the 
recent Global Burden of Disease Survey [3], viral hepati-
tis accounted for over 1 million deaths in Asia, of which 
~20% were due to chronic hepatitis C. This large burden 
of disease is compounded by a number of issues, such 
as inadequate data on disease prevalence, poor screen-
ing programs, lack of infrastructure, insufficient num-
ber of trained healthcare personnel, policy inaction, 
delayed access to healthcare, and the low priority given 

to HCV infections in healthcare budgets. Asia is made 
up of a wide variety of nations in which the gross do-
mestic product (GDP) ranges from very low (Bangladesh 
GDP per capita $2,853) to very high (Macau $138,025) and 
where the quality and availability of healthcare differ 
greatly. Hepatitis C disease, like many infectious diseas-
es, is closely linked to a country’s socio-economic sta-
tus. Because many Asian countries still occupy the lower 
rankings of countries based on GDP [4], their healthcare 
budgets are under duress and priority for the treatment 
of viral hepatitis is low. Consequently, the HCV problem 
in Asia is a complex one and each country has specific is-
sues that need to be addressed before it can be resolved.
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ASIA AS CLUSTERS OF SIMILAR COUNTRIES

Given the variability and multitude of countries in Asia, 
the Global Burden of Disease Study [5] grouped Asian 
countries based on epidemiological homogeneity, so 
as to allow meaningful healthcare conclusions to be 
drawn for countries clustered in the same group (Table 
1). However, Asian countries can also be assessed based 
on their healthcare reimbursement patterns; either full 
or almost full reimbursement, partial reimbursement, 
or no reimbursement [6]. Healthcare systems in which 
reimbursement is based on a single payer will have 
a stronger negotiating position with pharmaceutical 
companies regarding drug costs. In the absence of a sin-
gle payer, the cost of drugs maybe set by the pharmaceu-
tical company based on market forces. 

EPIDEMIOLOGY 

A recent systematic review of the epidemiology of HCV 
in Asia and Australia [7] showed that even within the 
same country, there may be high discordance in HCV 
prevalence rates between studies, due to the multieth-
nicity and socioeconomic heterogeneity within the same 
country. A mathematical prediction model [2] identified 
the countries in Central, South, and East Asia (Mongolia, 
China, Taiwan, and Pakistan) as those where HCV prev-
alence rates exceed 3%. Pakistan (4.7%) [8] and Taiwan 
(4.4%) [9] had the highest prevalence, followed by Aus-
tralia, New Zealand, and the Southeast Asian countries 

(2% to 3%). As expected, in the high-income countries of 
Japan, South Korea, and Singapore, where community 
hygiene standards are the highest in Asia, HCV preva-
lence is the lowest [2]. 

The diversity of HCV genotypes in Asia [7] is related to 
the highly diverse ethnicity and routes of transmission 
in Asia Pacific countries. Genotype 1b is the predomi-
nant genotype (45% to 64%) in East Asian countries (Chi-
na, Taiwan, South Korea, and Japan), followed by geno-
type 2 infection. Australia has a mix of genotypes 1 and 
3 (54% and 37%, respectively). In South and Southeast 
Asia, genotype 3 (45% to 79%) predominates in Thailand, 
India, and Pakistan. Interestingly, Vietnam has a high 
predominance of genotypes 1 and 6 (30%, 54%), a pattern 
that is not found elsewhere in Asia. The differences in 
genotype distribution have significant implications for 
Asian countries. Infections with genotype 3, prevalent 
in South Asia and Southeast Asia, are difficult to treat 
and are associated with a worse prognosis [10]. The ther-
apeutic options for genotype 3 are limited since most 
of the new oral direct-acting antiviral agents (DAAs) are 
active against genotype 1 whereas their activity against 
genotype 3 is limited [10]. In Indochina, where geno-
type 6 is the dominant genotype, there are relatively few 
studies on the efficacy of antiviral agents. These chal-
lenges make broad recommendations and guidelines of 
limited value in these countries. 

Table 1. Estimated prevalence of hepatitis C virus in Asia Pacific countries, evaluated using the Global Burden of Disease 
grouping 

Group Country Healthcare affordability (GDP) Prevalence, %

1. High income Asia pacific Singapore, Japan, South Korea +++ 0.5–1.4

2. Central Asia Armenia, Uzbekistan, Mongolia, Kazakhstan + to ++ 3.8 (3.0–4.5)

3. East Asia China, SAR, Taiwan ++ to +++  3.7 (3.4–4.5)

4. South Asia Bangladesh, India, Pakistan + 3.4 (2.6–4.4)
5. Southeast Asia Malaysia, Myanmar, Vietnam, Cambodia, 

 Thailand
+ to ++ 2.0 (1.7–2.3)

6. Australasia Australia, New Zealand +++ 2.7 (2.2–3.22)

Adapted from Mohd Hanafiah et al. [2] and Sievert et al. [7]. Relative GDP (per capita) based on data from International Mone-
tary Fund 2015 [4].
GDP, gross domestic product; SAR, special administrative region.
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HCV TREATMENT

The efficacy of DAAs in different HCV populations has 
been updated in the most recent European Association 
for the Study of the Liver (EASL) clinical practice guide-
lines [11]. The 2015 EASL guidelines allow for the use of 
pegylated interferon and ribavirin (PR) in situations in 
which no other treatment options are available, which 
is exactly the scenario in Asia. However, this therapeutic 
strategy is not recommended by the American Associa-
tion for the Study of Liver Diseases (AASLD) guidelines 
[12]. The Asian Pacific Association for the Study of the 
Liver (APASL) guidelines [13], published in 2012, have not 
been updated since that date and, thus, do not take into 
account the new DAAs.

Genotype 1
Meta-analyses have shown that the pooled prevalence 
of the favorable interleukin-28B interferon response 
genotype is more common in Asians (73%) than in Cau-
casians (41%) and African-Americans (13%) [14]. This is 
thought to account for the high sustained virologic re-
sponse (SVR) rates (76%) achieved in Asian patients after 
48 weeks of PR therapy [15] and has allowed a shortened 
24 weeks of treatment in patients with other predictors 
of a good response [16]. Nonetheless, PR therapy is not 
an attractive choice due to its adverse event profile, high 
rate of discontinuation, and the need for close monitor-
ing and trained medical personnel. It is therefore un-
likely to be an effective strategy for the widespread erad-
ication of HCV. However, it is an inexpensive option in 
many Asian countries. This is particularly the case in 
middle-income countries, where the new DAAs are like-
ly to be relatively costly. In low-income countries, where 
the cost of the DAA sofosbuvir per treatment has fallen 
below that of PR, the cost per SVR will be attractively 
priced for the new DAAs. Consequently, in some Asian 
countries PR may become the standard of care where-
as, for cost reasons, the new DAAs maybe used as sec-
ond-line or rescue therapy.

However, although PR therapy can lead to high SVR 
rates in Asians, selecting the appropriate treatment 
strategy is often difficult and there is still a lack of clar-
ity on the optimal form of therapy. A roadmap can pro-
vide therapeutic guidance, especially with respect to the 
continued use of PR to treat HCV patients [17]. In brief, 

the strongest predictor of SVR is the HCV RNA status at 
week 4 of PR therapy. Undetectable HCV RNA levels at 
week 4 lead to a 98% SVR within 48 weeks of treatment, 
while detectable HCV RNA levels reduce the SVR rate to 
43%, which can be improved to 53% if treatment is ex-
tended to 72 weeks. This is clearly not an attractive ther-
apeutic option for many patients but, in the absence of 
alternatives, it is their only option to achieve a SVR. An 
important consideration is that the patients who most 
need treatment are typically those with advanced hepat-
ic fibrosis or cirrhosis and are therefore most likely to 
also have adverse conditions such as anemia, neutrope-
nia, thrombocytopenia, as well as clinical complications 
of nausea, anorexia, weight loss, and severe lethargy—all 
of which have been well documented in HCV-infect-
ed patients [18]. The supportive care needed for these 
patients includes erythropoietin, granulocyte-colony 
stimulating factor, and eltrombopag, which will help to 
avoid PR dose reductions and, therefore, an interrup-
tion in therapy leading to a lower SVR. 

The first-wave DAAs of telaprevir and boceprevir had 
relatively little impact in Asia, because their late regis-
tration led to the deferment of therapy for eligible pa-
tients due to the impending approval of sofosbuvir (and 
PR), which is both more efficacious and simpler to use. 
Telaprevir was registered only in Japan, and boceprevir 
in a few Asian countries. Thus, there are no studies of 
the efficacy of boceprevir triple therapy in Asians ex-
cept one that examined an early access program of the 
most difficult to treat patients; that is, those who had 
failed therapy and had advanced fibrosis or cirrhosis [17]. 
The overall SVR at 12 week posttreatment (SVR12) was 
61% and was similar in Asian and Caucasian patients. 
Although no treatment-related deaths occurred during 
the study, the occurrence of significant serious adverse 
events and adverse events led to treatment discontinua-
tion in many patients. 

The second-wave DAAs are still used as the backbone 
to interferon treatment. Simeprevir is approved only in 
Japan and Australia. In Japan, the reduced dose of 100 
mg simeprevir daily together with PR for 24 weeks has 
resulted in SVR rates of 88.6% in treatment-naïve pa-
tients with genotype 1 infections [19], which is similar 
to the rates of 80% reported in Western studies of pa-
tients administered 150 mg of simeprevir daily togeth-
er with PR. The approval of sofosbuvir for use together 
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with PR was widely anticipated, particularly in Asia, but 
Asian approval of the drug has been very slow (Table 2). 
Moreover, the efficacy of this combination in the dif-
ficult to treat, treatment-experienced population of pa-
tients with cirrhosis is unclear. This is particularly im-
portant because for genotype 1 infections the efficacy in 
treatment-naïve patients with versus without cirrhosis 
is suboptimal (80% vs. 92%) [20]. Recent, real-life man-
agement data reported by the HCV “TRIO” consortium 
[21] show that this combination is suboptimal in treat-
ment-experienced patients with cirrhosis, based on a 
SVR rate of 62%, and in patients with genotype 1a infec-
tions and cirrhosis, in whom the SVR rate after 12 weeks 
of sofosbuvir and PR was 67%. This poses a conundrum 
for physicians in Asian countries, where, at least in the 
immediate future, sofosbuvir and PR are likely to be the 
leading therapeutic regimen for patients with genotype 
1 infections. Moreover, there is no obvious alternative if 
this treatment fails. In this difficult to treat population, 
an untested strategy of sofosbuvir and PR treatment ex-

tension to 24 weeks may be a practical option and will 
likely yield higher SVR rates. This strategy needs to be 
tested either in clinical trials or real-life settings, but it 
is most suitable for countries where generic sofosbuvir 
can be purchased at a low cost, making this regimen rea-
sonably cost effective.

One of the few all-oral DAA combinations to be test-
ed in Asia was that of asuneprevir and daclatasvir. This 
combination has been approved in Japan but only for 
genotype 1b, by far the most common genotype 1 sub-
type in Asia. In a phase 3 international study (HALL-
MARK DUAL study) [22], in which genotype 1b patients 
were treated with asunaprevir and daclatasvir for 12 or 
24 weeks, the SVR12 was 90% in the treatment-naive 
cohort, 82% in the non-responder cohort, and 82% in 
the ineligible, intolerant, or ineligible and intolerant 
cohort. In an open-label study of 222 genotype 1b pa-
tients (135 interferon-ineligible/intolerant and 87 non-re-
sponders) performed in Japan [23], a SVR24 was achieved 
in 87.4% of the interferon-ineligible/intolerant patients 

Table 2. Expected approval dates for direct-acting antivirals

Country Sofosbuvir
Sofosbuvir/
ledispavir

Ombitasvir/paritaprevir/
ritonovir/dasubuvir

Asuneprevir/daclatasvir

Australia Approved 2H 2015 2H 2016 2H 2015

Bangladesh No filing No filing No filing NA

China 2Q 2018 2Q 2019 2H 2018 Registration trial completing 2017

Hong Kong Approved 3Q 2016 2H 2015 2H 2015

India Approved SH 2016 No filing NA

Indonesia 3Q2016 4Q 2016/1Q 2017 No filing NA

Japan Approved 2H 2015 2H 2016 2014 approved

Macau Approved Approved Available since 2015 2H 2015

Malaysia 2Q 2016 1Q 2017 2H 2015 2016/2017

Myanmar 2Q 2018 2Q 2018 No filing NA

New Zealand Approved Approved 2H 2016 2H 2015

Pakistan Approved 2H 2016 No filing NA

Philippines 3Q2015 2Q 2018 No filing 2016/2017

Singapore Approved 3Q 2016 1H 2016 July 2015

South Korea 4Q 2015 4Q 2015 2H 2016 May 2015 approved 

Taiwan 3Q 2015 3Q 2016 2H 2016 2H 2015

Thailand 2H 2015 2H 2016 No filing 2016

Vietnam 2017 NA No filing NA

Mongolia Approved 2H 2015 NA NA

Adapted from pharmaceutical sources (personal communication).
Q, quarter; H, half; NA, not available.
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and 80.5% of non-responder (null and partial) patients. 
The rates were similar in patients with (90.9%) and 
without (84.0%) cirrhosis. Asunaprevir and daclatasvir 
were approved in Japan in July 2014 for the treatment 
of genotype 1b chronic hepatitis C. This was the first all-
oral combination of DAAs to achieve initial global reg-
istration in Asia [24] and it was largely due to the high 
efficacy of the combination in the treatment of patients 
with genotype 1b infections, which, as noted above pre-
dominates among HCV infections in Japan. The efficacy 
of this drug combination in genotype 1a is substantially 
lower and the infections in these patients tend to be-
come drug-resistant due to the development of viral 
mutations [25]. Nonetheless, trial data showed that in 
treatment-experienced patients with genotype 1b and 
cirrhosis the efficacy of these drugs may be considered 
as an alternative to sofosbuvir and PR.

The combination of sofosbuvir and ledipasvir has a 
high efficacy in treatment-naïve patients with and with-
out cirrhosis but it has yet to be approved in most Asian 
countries. However in the more difficult to treat popu-
lation of treatment-experienced patients with genotype 
1 and cirrhosis, 12 weeks of therapy is less optimal (84% 
SVR) than the recommended 24 weeks (+ ribavirin; 100% 
SVR) [11]. Similarly, the combination of ombitasvir, par-
itaprevir, ritonavir, and dasabuvir is highly effective in 
treatment-naïve patients with and without cirrhosis 
but has reduced efficacy (83% SVR) in treatment-experi-
enced patients with genotype 1a infections and cirrhosis 
when given for 12 weeks rather than the recommend-
ed 24 weeks (95% SVR) [11]. Combined simeprevir and 
sofosbuvir is considered to be an alternative regimen 
but real-world studies have shown it to be suboptimal 
in treatment-experienced patients with cirrhosis [11]. 
Sofosbuvir and daclatasvir for 24 weeks has also been 
shown to be an effective regimen especially in treatment 
naïve patients achieving 100% SVR even in cirrhosis 
patients [26]. Recently, the ALLY-1 study showed that 
advanced cirrhotics treated with sofosbuvir and daclat-
asvir ± ribavirin for 12 weeks achieved 83% SVR [27], and 
using the same regimen the real life UK “EAP” program 
achieved 82% SVR [28]. With so many selection choices 
that have high SVR rates, treatment choices are likely to 
be made by availability and cost.

Genotype 2
Although widely represented in Asia, genotype 2 infec-
tions do not account for a large proportion of HCV pa-
tients. Genotype 2 is classically the easiest to treat. In a 
meta-analysis, the SVR rate was 74% with just 24 weeks 
of PR therapy but 84% in patients who achieved a rapid 
virologic response (RVR) [26]. A shortened therapy du-
ration of 12 to 16 weeks was also evaluated but it was 
associated with a lower SVR except in patients with a low 
viral load. The all-oral combination of sofosbuvir and 
ribavirin for 12 weeks results in a 95% SVR, with a better 
response in patients without (97%) than with (83%) cir-
rhosis [27]. In treatment-experienced patients, the SVR 
achieved with sofosbuvir and ribavirin for 12 weeks was 
91% and 88% in patients without and with cirrhosis, re-
spectively [28]. Consequently, the recommendation for 
the latter group was to increase treatment duration to 16 
to 20 weeks, based on a higher SVR in patients treated 
with sofosbuvir and ribavirin for 16 rather than 12 weeks 
[29]. However, in another study, the administration of 
sofosbuvir and PR to treatment-experienced patients 
yielded a SVR rate of 96% in patients without and 100% 
in those with cirrhosis [30]. In treatment-experienced 
patients, the SVR achieved with sofosbuvir and ribavirin 
for 12 weeks was 91% and 88% in patients without and 
with cirrhosis, respectively [31]. Consequently, the rec-
ommendation for the latter group was to increase treat-
ment duration to 16 to 20 weeks, based on a higher SVR 
in patients treated with sofosbuvir and ribavirin for 16 
rather than 12 weeks [32]. However, in another study, the 
administration of sofosbuvir and PR to treatment-expe-
rienced patients yielded a SVR rate of 96% in patients 
without and 100% in those with cirrhosis [33]. In Asia, 
the high efficacy of PR and its low cost will make this an 
attractive option, except in countries where generic so-
fosbuvir—whether in combination with ribavirin for 12 
to 16 weeks or in combination with PR for 12 weeks—is 
even more cost effective than PR therapy.

Genotype 3
Infections with genotype 3 pose a major problem in South 
and Southeast Asia, where it is the dominant genotype in 
some countries, including Pakistan. Treatment with PR 
for 24 weeks is the standard of care in most Asian coun-
tries. In a meta-analysis, the overall SVR was 68%, but 
in patients who achieve a RVR it was 86% [29]. Although 
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treatment extension to 48 weeks is possible for patients 
with detectable HCV RNA at week 4, the SVR rates are 
still suboptimal after 48 weeks of treatment, based on an 
intent-to-treat analysis (61% for 48 weeks vs. 52% for 24 
weeks, p = 0.1934). Nonetheless, patients who completed 
treatment appeared to benefit, based on a 73% SVR after 
48 weeks therapy compared to 54% SVR after 24 weeks 
therapy (Fig. 2) [34]. In patients with cirrhosis, treatment 
extension to 48 weeks resulted in a slightly lower SVR 
than that achieved after 24 weeks (40% vs. 46%) [35].

Among the new DAAs, sofosbuvir and PR for 12 weeks 
or sofosbuvir and ribavirin for 24 weeks are emerging 
as the therapy of choice in countries where these drugs 
are available. In a small, open-label study, the SVR in 
treatment-experienced patients with and without cir-
rhosis was 83% [33]. The interferon-free combination of 
sofosbuvir and ribavirin for 24 weeks appears to have a 
high efficacy in treatment-naïve patients without (SVR 
95%) or with (SVR 92%) cirrhosis but in treatment-ex-
perienced patients the efficacy was lower (87% SVR) 
especially in patients with cirrhosis (62%) [31]. Hence, 
this regimen was not recommended by the most recent 
EASL guidelines [11], but it may still be useful in Asia for 
treatment-naïve patients without or with cirrhosis who 
are either interferon ineligible or intolerant. It is a par-
ticularly attractive option in countries where, because of 
the availability of generic sofosbuvir, this regimen is an 
affordable one. The efficacy of a combination of sofos-
buvir and daclatasvir for 12 weeks against genotype 3 was 
recently demonstrated, but the SVR results were better 
in patients, both treatment-naïve and treatment-experi-
enced, without than with cirrhosis (95% and 91% vs. 73% 
and 63%, respectively) [36]. In the French Multicentre 
Compassionate program, real life data showed that in 
cirrhotic patients (most were treatment experienced) 12 
weeks of sofosbuvir and daclatasvir ± ribavirin achieved 
76% SVR compared to 24 weeks treatment achieving 
88% SVR [37]. This regimen appears to be the best all 
oral therapy for genotype 3 treatment experienced cir-
rhotics. However, it does not appear to be vastly supe-
rior to 12 weeks of sofosbuvir and PR, which has a good 
efficacy (83%) even in the most difficult to treat group of 
treatment-experienced patients with cirrhosis.

Genotype 6
This genotype is largely confined to Indochina and 

the immediate surrounding regions. The standard of 
care has been PR. In one meta-analysis, the SVR with 
48 weeks of PR was 80.2% [38] while in another it was 
75% [39]. In the Neutrino study, all six patients with 
genotype 6 infections treated with sofosbuvir and PR 
achieved a SVR [30]. The all-oral combination of sofos-
buvir and ledipasvir for 12 weeks yielded a 96% SVR in 
treatment-naïve and treatment-experienced patients 
with genotype 6 disease [40]. However, since the approv-
al of this combination still lags far behind approval in 
the West, the use of this combination in the immediate 
future is unlikely. Although EASL guidelines [11] recom-
mend sofosbuvir and daclatasvir for 12 weeks based on 
their activity against genotype 6, clinical data are lacking 
and, as in the case of genotype 3 infections, this combi-
nation is unlikely to be affordable for most patients.

MANAGEMENT STRATEGY DETERMINED BY 
HEALTHCARE SYSTEM

Healthcare systems in Asia
Owing to the high variability in economic spending 
power in healthcare amongst Asian countries, their 
health systems are highly heterogeneous. In Asia, the 
GDP per capita in 70% of the countries is < 20,000 USD 
[4] and health expenditure as a percentage of GDP was 
4.5% in 2010. This indicator varies depending on the 
country, ranging from 2% in Myanmar up to 10.1% in 
New Zealand, but almost all countries fall short of the 
Organisation for Economic Cooperation and Develop-
ment (OECD) average of 9.5% [41]. Unlike those Western 
countries where universal healthcare is available, either 
through single-payer or comprehensive insurance, most 
healthcare systems in Asia are based on a hybrid system 
in which government subsidies are limited and the 
patient is the direct payer for expensive or new drugs 
[41]. Even in developed countries, the high cost of DAAs 
would overwhelm the health budgets of most nations 
[42]. Healthcare systems in Asia are broadly divided into 
those with and without reimbursement [6]. In the former 
(Japan, South Korea, Taiwan, and Australasia), health 
ministries dictate policy on which treatment strategies 
are reimbursable. Their decisions are generally based 
on cost-effectiveness analyses. In a single-payer system 
with a large treatment volume, the bargaining power of 
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these ministries allows them to negotiate an attractive 
price. In countries without reimbursement, treatment 
strategies are based on drug availability, affordability, 
and market forces. For instance, in Australia, although 
sofosbuvir has been approved for the treatment of HCV, 
reimbursement is not currently possible. Hence, pa-
tients who are likely to benefit from sofosbuvir-based 
therapy will have to pay out of pocket as the first-line 
therapy is still simeprevir triple therapy. In Asia, only 
in Japan has an all-oral therapy, asunaprevir and daclat-
asvir, been approved for genotype 1b treatment, which 
means that the cost will be reimbursed. Consequently, 
HCV guidelines in Japan are quite different from those 
in the rest of Asia and in Australia.

Access and other programs
Under the HCV treatment expansion program, the 
American pharmaceutical company Gilead Sciences has 
licensed generic pharmaceutical manufacturers to pro-
duce sofosbuvir for low-income countries based on GDP 
[43]. The countries in Asia that would benefit from this 
program are Afghanistan, Bangladesh, Bhutan, Cam-
bodia, Indonesia, India, Mongolia, Myanmar, Central 
Asian countries, Pakistan, Sri Lanka, and Vietnam. Yet, 
despite the improved access to the drug in many of the 
low-income countries in Asia there are still several chal-
lenges, including the final cost of these generic versions 
in relation to their affordability for patients in need, the 
absence of the infrastructure needed to identify patients 
and ensure that they have access to these drugs, and 
mechanisms to avoid non-compliance and, thereby, the 
emergence of widespread resistance in the community 
[44,45]. Furthermore, the commitment and scale of HCV 
programs by Asian governments pale when compared to 
the tremendous strides made in Egypt. National liver as-
sociations, non-governmental organisations such as the 
Coalition for Eradication of Viral Hepatitis in the Asia 
Pacific (CEVHAP) and the World Health Organization 
are currently mapping out strategies, but without the 
appropriate infrastructure and resources in each nation 
their impact is likely to be limited.

HCV TREATMENT CHOICES IN ASIA

Due to the differences in HCV prevalence, genotype, 

healthcare systems, economic priorities, and infrastruc-
ture, a one size fits all strategy for HCV therapy would 
be doomed to failure, especially now, when therapeutic 
strategies are still in a state of flux and a pan-genotypic 
therapy has yet to be developed. The anticipated approv-
al dates in Asia for DAAs are listed in Table 2. The all-oral 
DAA combination of asunaprevir and daclatasvir may be 
a useful therapy for patients in countries such as Japan. 
With the impending approval of sofosbuvir, many pa-
tients have chosen to defer therapy in order to be treated 
with the drug. Sofosbuvir and PR for 12 weeks is likely 
to be the standard of care for many patients with geno-
type 1 disease, but this approach is suboptimal in treat-
ment-experienced patients with cirrhosis. In the latter 
group, studies of the efficacy of therapy extended to 24 
weeks are needed. In middle-income countries, sofos-
buvir use is likely to be high given that most Asians have 
genotype 1b disease. For patients with genotype 2, PR 
for 24 weeks leads to high SVR rates even in those with 
cirrhosis. Sofosbuvir and PR for 12 weeks or sofosbuvir 
and ribavirin for 16 weeks in patients with cirrhosis are 
alternatives. For treatment-experienced patients with 
genotype 3 and cirrhosis, the best SVR rates are achieved 
with sofosbuvir and PR for 12 weeks or interferon-free 
therapy with sofosbuvir and daclatasvir for 24 weeks. 
Sofosbuvir and ribavirin for 24 weeks are not recom-
mended in the most recent EASL guidelines, although it 

HCV GT1

DAA +  PRPR

24 wk 
PR+

48 wk 
PR

48 wk 
PR

72 wk 
PR

SVR   (83%a –100%) 

SVR   86% SVR  62%a –92%98% 42% 53%

(75%a –88%) (84%a –100%) (82%a –100%) (73%b–90%)

GT (1b)

SOF + PR
12 wk

Abbvie 3D
12 wk

SOF + SIM
12 wk

SOF + LDV
12 wk

ASN + DCV
24 wk

STOP

HCV RNA 
(–)

HCV RNA 
(+)Wk 

4

SOF + DCV
± RBV 12 wk

Oral DAA

Figure 1. A 2015 roadmap for the treatment of genotype 1 
(GT1) hepatitis C virus (HCV) infections in Asia. Modified 
from Lim [42], European Association for the Study of the 
Liver [11], and Manns et al. [22]. P, pegylated interferon; R, 
ribavirin; DAA, direct-acting antiviral; SOF, sofosbuvir; 
SVR, sustained virologic response;  Abbvie 3D, mbitasvir, 
paritaprevir, ritonavir, and dasabuvir; SIM, simeprevir; LDV, 
ledipasvir; DCV, daclatasvir; RBV, ribavirin; ASN, asunepre-
vir. aFor treatment-experienced patients with cirrhosis; bFor 
patients with advanced cirrhosis with low platelets. 
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may be a possible option for treatment naïve patients in 
countries that have access to generic sofosbuvir, but not 
for treatment experienced cirrhotics. Finally, the data on 
genotype 6 infections are scarce, except that the combi-
nation of sofosbuvir and PR for 12 weeks seems to be a 
good option in the treatment-naïve population.

A ROADMAP FOR HCV TREATMENT IN ASIA

A new roadmap for the management of HCV patients 
in Asia is proposed in Figs. 1 and 2. It may prove use-
ful, since the last APASL guidelines were published in 
2012 [13]. The roadmap provides updated information 
subsequent to the approval of boceprevir [46] and to the 
most recent EASL clinical practice guidelines [11] and 
guides choices based on the availability and cost of treat-
ment. Ultimately, the decision to be made is whether PR 
should be used as the initial therapy. As rescue therapy 
for treatment-experienced patients, the results are sub-
optimal. Although PR is currently the only treatment 
option for patients in several countries, such as China, it 
has many well-known limitations in patients considered 
difficult-to-treat, such as those with advanced or decom-
pensated cirrhosis, post liver or renal transplantation, 

HIV co-infection, and autoimmune disease. These pa-
tients certainly need access to all-oral DAAs. 

CONCLUSIONS

The rapid advances in hepatitis C treatment have led to 
a paradigm change. HCV infections are now considered 
curable and can potentially be eradicated. The majority 
of the HCV burden is in Asia, where significant chal-
lenges exist in our attempts to eradicate this disease. We 
are in a dynamic transition period in which there are a 
multitude of competing forces. Approval rates for DAAs 
lag significantly behind those of Western countries but 
these drugs will eventually become widely available. The 
treatment roadmap proposed herein provides guidance 
for HCV management in the short to medium term. In 
Asia, there will be widely differing prices for DAAs due 
to the presence of access programs in low-GDP coun-
tries and commercial interests in middle- to high-in-
come countries. This differential in pricing is already 
breeding medical tourism, as patients seek alternatives 
to access affordable treatments. Current treatment reg-
imens are in a state of flux, as studies for a pan-geno-
typic strategy and to reduce treatment duration are still 
in progress. However, the larger problems in Asia, i.e., 
the large burden of undiagnosed disease and the lack 
of adequate screening programs, have yet to be tackled. 

HCV GT3

24 wk
PR

86% 46%-52% 61% 83%

24 wk
PR

48 wk
PR

(62%a –94%) (58%a –97%)

HCV RNA 
(–)

DAA + PR

SOF + PR
12 wk

SOF + RBV
24 wk

SOF + DCV
± RBV 12 wk

Oral DAA

HCV RNA 
(+)

Wk
4 STOP

SVR

SVR SVR

PR

Figure 2. A 2015 roadmap for the treatment of genotype 3 (GT3) 
hepatitis C virus (HCV) infections in Asia. Based on Europe-
an Association for the Study of the Liver [11], Andriulli et al. 
[26], and Cheinquer et al. [31]. P, pegylated interferon; R, riba-
virin; DAA, direct-acting antiviral; SVR, sustained virologic 
response; SOF, sofosbuvir; DCV, daclatasvir; RBV, ribavirin. 
aTreatment-experienced patients with cirrhosis. 

KEY MESSAGE

1.	 More than 50% of hepatitis C virus (HCV) carri-
ers worldwide reside in Asia but the prevalence 
is heterogeneous, with pockets of high and low 
prevalence.

2.	 The HCV genotype distribution varies by region. 
In East Asia, genotype 1b predominates, while in 
South and Southeast Asia, genotype 3 is the dom-
inant form, and in Indochina genotype 6.

3.	 The Global Burden of Disease Survey has divided 
Asia into six regions based on epidemiological 
similarities

4.	 Asians have a much higher prevalence of the fa-
vorable genetic variant interleukin-28B, which 
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