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At least half of the people in the world who are 
infected with HCV reside in Asia-Pacific region

Countries Absolute number of HCV-
infected individuals

China 29.8 million

India 18.2 million

Egypt 11.8 million

Pakistan 9.4 million

Indonesia 9.4 million

Hajarizadeh, B. et al. Nat. Rev. Gastroenterol. Hepatol. 10, 553–562 (2013)



The estimated prevalence of HCV infection and the 
distribution of HCV genotypes across the world
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The highest prevalence of HCV has been reported in 
Egypt, with a study published in 2012 estimating an adult 
prevalence of 15% for anti-HCV antibody and 10% for 
chronic HCV.9 Another study published in 2012 reported 
the incidence of HCV in Egypt as around 7 per 1,000 
person-years, corresponding to 500,000 HCV infections 
per year,41 despite widespread programmes for infec-
tion control.42 Whereas unsafe parenteral therapy for 
schistosomiasis from the 1920s to 1980s was the main 
source of HCV infection in Egypt,43 unsafe medical 
procedures remain the major risk factor.44 Moreover, 
familial clustering was reported by several Egyptian 
studies, which s uggests that considerable household 
transmission occurs.

Pakistan has the sixth largest population in the 
world and a moderate-to-high prevalence of HCV. 
The estimated HCV prevalence is 5.4%,47 representing 

10 million people with the infection.48 Iatrogenic HCV 
exposure is the main risk factor for HCV transmission 
in Pakistan.47,48

In Iran, the estimated prevalence of HCV is 0.5% 
with the highest prevalence in men aged 18 29 years.49 
This prevalence is much lower than most other coun-
tries in the region, particularly Pakistan, Saudi Arabia, 
Iraq, Syria and Egypt.26 Injection drug use is currently 
the major risk factor for HCV in Iran,50 which is in con-
trast to most countries in the Middle East and Eastern 
Mediterranean region, where iatrogenic exposure is the 
major risk factor.26

Early WHO estimates and population-based studies 
in China reported an HCV prevalence of ~3%.7,51 

Figure 1 | The estimated prevalence of HCV infection and the distribution of HCV genotypes across the world. Permission 

obtained from John Wiley & Sons © Negro, F. & Alberti, A. Liver Transpl. 31 (Suppl. 2), 1–3 (2011) and Center for Disease 

Analysis, http:/ / c4da.com/ HepC/ HepMap.html . 
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Figure 2 | Schematic representations of the various 

patterns of a | age-specific prevalence of HCV infection and 

b | incidence of HCV-related advanced liver disease in four 

representative countries. 
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Two Protease Inhibitors Approved for GT1 HCV 
Infection Combined With PR

Protease Inhibitor Recommendations Administration

Boceprevir 800 mg 

TID (every 7-9 hrs)[1,2]

 Naive to previous 

therapy 

 Previous treatment 

failure 

 Compensated cirrhosis 

 Response-guided 

therapy

 Take with food

 All patients initiate therapy 
with 4-wk pegIFN/RBV 
lead-in phase

 After completion of lead-in 
phase, boceprevir should 
be added to continued 
pegIFN/RBV for 24-44 wks

Telaprevir 750 mg 

TID 

(every 7-9 hrs)[2,3]

 Naive to previous 

therapy 

 Previous treatment 

failure 

 Compensated cirrhosis 

 Response-guided 

therapy

 Take with food (not low 

fat)

 All patients initiate therapy 
with 12-wk period of triple 
therapy with telaprevir 
plus pegIFN/RBV

 Followed by 12-36 wks of 
pegIFN/RBV



Practical concern on the use of triple 
therapy

Efficacy

Adverse events

Drug-drug interaction

Costs and Availability



Efficacy



Triple Therapy Improves SVR in GT 1 
Patients

1. Poordad F, et al. N Engl J Med. 2011;364:1195-1206. 2. Jacobson IM, et al. N Engl J Med. 2011;364:2405-2416. 
3. Bacon BR, et al. N Engl J Med. 2011;364:1207-1217. 4. Zeuzem S, et al. N Engl J Med. 2011;364:2417-2428. 
5. Bronowicki JP, et al. EASL 2012. Abstract 11. 
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Regional Distribution of IL28B 
rs12979860 CC Genotype

Thomas DL, et al. Nature. 2009;461:798-801. 

Explain higher SVR rates with PR in Asian patients than in Western patients (70 vs 50%)



CHCF, Hong Kong, March 2013
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Protease inhibitors in Treatment-naïve Asians

Benefit reduced in Favorable CC Genotype



CHCF, Hong Kong, March 2013 Hu KQ, et al.  Hepatol Int 2012.

(i) Global Phase III studies

Poordad F, et al. N Engl J 2011; 364: 1195-206
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Limited Efficacy With Telaprevir and Boceprevir 
in Some Patient Groups

1. Zeuzem S, et al. N Engl J Med. 2011;364:2417-2428. 2. Bacon BR, et al. N Engl J Med. 2011;364:1207-1217. 
3. Jacobson IM, et al. N Engl J Med. 2011;364:2405-2416. 4. Poordad F, et al. N Engl J Med. 2011;364:1195-1206. 5. 
Bronowicki J, et al. EASL 2012. Abstract 11. 6. Zeuzem S, et al. EASL 2011. Abstract 5.
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Adverse events



Poynard T et al. Gastroenterology 2099; 136:1618–1628; Bacon BR et al. Hepatology 2009;49: 1838–1846 



Safety Concerns Increased in Patients With 
More Advanced Disease     

• CUPIC trial

• Early access program with telaprevir and boceprevir
from France enrolling treatment-experienced patients 
with cirrhosis

• Wk 16 interim analysis of 497 patients

• High rate of serious adverse events: 33% to 45% 

• Anemia 

• Grade 2: 19% to 23%

• Grade 3/4: 4% to 12%

• High rate of premature discontinuation: 23% to 26% 
Hezode C, et al. AASLD 2012. Abstract 51. 



Higher Discontinuation Rates in 
Real-World Settings Than in Clinical Trials

• 2 centers in Dallas and 
Miami with 12-wk follow-
up[1]

• Exclusions: transplantation, 
dialysis, or HIV coinfected

• Of 498 patients identified

– 18% began triple therapy 

– 21% discontinued triple 
therapy before Wk 12

• Mount Sinai Medical Center 
and Montefiore with 12-wk 
follow-up[2]

• Of 174 patients who initiated 
TVR-based triple therapy

– 33% discontinued TVR 
prematurely

– 21% discontinued 
treatment due to adverse 
events

1. Chen EY, et al. AASLD 2012. Abstract 133. 2. Bichoupan K, et al. AASLD 2012. Abstract 1755. 



Data lacking in Asia



Drug-drug interaction



• TVR

– Substrate of CYP3A

– Inhibitor of CYP3A

– Substrate and inhibitor 
of P-gp

Both BOC and TVR Have Potential for Many 
Drug–Drug Interactions

• BOC

– Strong inhibitor of 
CYP3A4/5 

– Partly metabolized by 
CYP3A4/5

– Potential inhibitor of and 
substrate for P-gp



Challenges With Adherence to 
Complex Regimens

• Triple therapy regimens are complex, 
presenting challenges to medication 
adherence[1,2]

– TID dosing

– Food requirements

• Data show pegIFN/RBV adherence decreases 
over time[3]

– Addition of PIs may exacerbate this trend

1. Telaprevir [package insert]. October 2012. 2. Boceprevir [package insert]. November 2012. 
3. Lo Re V 3rd, et al. Ann Intern Med. 2011;155:353-360.



• PR48 is the current standard treatment, especially 
for patients infected with HCV genotype 1

• Triple therapy with DAAs should be the standard 
therapy for retreating CHC patients who fail to 
respond to SOC

Omata et al Hepatol Int 2012; 6:409–435

APASL consensus statements and management 
algorithms for hepatitis C virus infection 



Costs and Availability



Median cost estimates and 95% credible intervals from the primary 
(Bayesian Markov) budget impact analysis for response-guided 

therapy

Thorlund et al. ClinicoEconomics and Outcomes Research 2012:4 349–359.

SOC (PR48) Treatment-Naive Treatment-experienced

Cost per SVR £25, 740 (£24, 670–26, 860) £28,040 (£27,540–28,540) 



Structure of the Markov model representing 
the population infected with hepatitis C



Cost-effectiveness modeling studies

• Based on the estimate 
– Incidence of liver complications

– Costs

– Quality-adjusted life years (QALYs)
• number of years of life that would be added by the Rx

– Incremental cost-effectiveness ratios (ICERs)
• ICER = (C1 – C2) / (E1 – E2)

• Generally support the use of response-guided 
triple therapy, versus dual therapy



Base-case cost-effectiveness results (per patient): discounted lifetime 
costs, QALYs and incremental cost- effectiveness ratios of BOC/RGT vs. 

PR48 and BOC/PR48 vs. PR48 

Ferrante et al. BMC Infectious Diseases 2013, 13:190



Major limitations of the published cost-
effectiveness modeling studies

• Most of the patients included in these studies are Westerners and whether these clinical 
data can be transposed to Asian, need to be determined

• Factors
– Economic 

• GDP
• Cost of health care
• Generic availability

– Disease 
• Host responsiveness to therapy-IL28B
• HCV genotype variability

– Cultural
• Form of therapy
• Side effects
• Traditional therapy 
• Myths

– Pharmaceutical marketing strategy
– Government and public health care
– Availability of protease inhibitors



Countries by 2011 GDP (PPP) per capita

Based on World Bank figures; if no IMF/World Bank figure was available for a country, the CIA figure was used

Gross domestic product at purchasing power parity per capita= the value of all final goods and services produced within a 
country in a given year, divided by the average (or mid-year) population of the same year



• http://menablog.worldbank.org/files/health_
blog_figure1.jpg



Asia countries with PIs registered

Country Boceprevir Telaprevir

Australia ✔ ✔

Hong Kong ✔

Indonesia ✔

Japan ✔

Kazakhstan ✔

Malaysia ✔

New Zealand ✔ ✔

Philippines ✔

Singapore ✔

Turkey ✔

Turkmenistan ✔

Uzbekistan ✔



National Health Insurance system 
(Asia-Pacific region)

• Australia, Japan, New Zealand, China, Mongolia, 
Philippine, Vietnam, Korea, Taiwan

Source: ILO (2013). Social Security in the Asia and Pacific Region - An Overview. Global Extension of Social 
Security accessed on 3/20/2013 from: http://www.social-
protection.org/gimi/gess/ShowRegionProfile.do?rid=11

Countries with fully 
developed systems of social 
security

Countries with partially 
developed systems of social 
security

Australia, Japan, New Zealand China, Mongolia, Philippines Vietnam, 
Korea, Taiwan, Thailand



Political corruption
The use of power by government officials for illegitimate private gain. An illegal act by an 
officeholder constitutes political corruption only if the act is directly related to their official 
duties, is done under color of law or involves trading in influence.

http://en.wikipedia.org/wiki/Color_of_law
http://en.wikipedia.org/wiki/Influence_peddling


Marketing strategy of Pharmaceutical Giants



Conclusions

• Addition of 1st generation Pis (Telaprevir and Boceprevir) to 
PR48 has significantly improved sustained virological response 
rates in patients infected with HCV GT1

• Both PIs drugs are as yet not registered in the majority of 
Asian countries, and therefore not accessible to Asian patients

• Cost remains one big factor that deters wider registration and 
use of these drugs in Asia 



Conclusions

• Much of Asia has a favorable CC IL28B genotype which confers 
better interferon sensitivity. 

• Consensus recommendations of APASL 2012 
– consider PR48 as first line therapy for many patients with HCV GT1

• If triple therapy is to become wide spread in Asia, generous patient 
assistance programs and dramatic cost reductions would be 
needed



Who should be started with triple 
therapy?



Chronic hepatitis C infection- a growing 
health problem in Asia-Pacific region
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The highest prevalence of HCV has been reported in 
Egypt, with a study published in 2012 estimating an adult 
prevalence of 15% for anti-HCV antibody and 10% for 
chronic HCV.9 Another study published in 2012 reported 
the incidence of HCV in Egypt as around 7 per 1,000 
person-years, corresponding to 500,000 HCV infections 
per year,41 despite widespread programmes for infec-
tion control.42 Whereas unsafe parenteral therapy for 
schistosomiasis from the 1920s to 1980s was the main 
source of HCV infection in Egypt,43 unsafe medical 
procedures remain the major risk factor.44 Moreover, 
familial clustering was reported by several Egyptian 
studies, which s uggests that considerable household 
transmission occurs.

Pakistan has the sixth largest population in the 
world and a moderate-to-high prevalence of HCV. 
The estimated HCV prevalence is 5.4%,47 representing 

10 million people with the infection.48 Iatrogenic HCV 
exposure is the main risk factor for HCV transmission 
in Pakistan.47,48

In Iran, the estimated prevalence of HCV is 0.5% 
with the highest prevalence in men aged 18 29 years.49 
This prevalence is much lower than most other coun-
tries in the region, particularly Pakistan, Saudi Arabia, 
Iraq, Syria and Egypt.26 Injection drug use is currently 
the major risk factor for HCV in Iran,50 which is in con-
trast to most countries in the Middle East and Eastern 
Mediterranean region, where iatrogenic exposure is the 
major risk factor.26

Early WHO estimates and population-based studies 
in China reported an HCV prevalence of ~3%.7,51 

Figure 1 | The estimated prevalence of HCV infection and the distribution of HCV genotypes across the world. Permission 

obtained from John Wiley & Sons © Negro, F. & Alberti, A. Liver Transpl. 31 (Suppl. 2), 1–3 (2011) and Center for Disease 

Analysis, http:/ / c4da.com/ HepC/ HepMap.html . 
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Figure 2 | Schematic representations of the various 

patterns of a | age-specific prevalence of HCV infection and 

b | incidence of HCV-related advanced liver disease in four 

representative countries. 
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The highest prevalence of HCV has been reported in 
Egypt, with a study published in 2012 estimating an adult 
prevalence of 15% for anti-HCV antibody and 10% for 
chronic HCV.9 Another study published in 2012 reported 
the incidence of HCV in Egypt as around 7 per 1,000 
person-years, corresponding to 500,000 HCV infections 
per year,41 despite widespread programmes for infec-
tion control.42 Whereas unsafe parenteral therapy for 
schistosomiasis from the 1920s to 1980s was the main 
source of HCV infection in Egypt,43 unsafe medical 
procedures remain the major risk factor.44 Moreover, 
familial clustering was reported by several Egyptian 
studies, which s uggests that considerable household 
transmission occurs.

Pakistan has the sixth largest population in the 
world and a moderate-to-high prevalence of HCV. 
The estimated HCV prevalence is 5.4%,47 representing 

10 million people with the infection.48 Iatrogenic HCV 
exposure is the main risk factor for HCV transmission 
in Pakistan.47,48

In Iran, the estimated prevalence of HCV is 0.5% 
with the highest prevalence in men aged 18 29 years.49 
This prevalence is much lower than most other coun-
tries in the region, particularly Pakistan, Saudi Arabia, 
Iraq, Syria and Egypt.26 Injection drug use is currently 
the major risk factor for HCV in Iran,50 which is in con-
trast to most countries in the Middle East and Eastern 
Mediterranean region, where iatrogenic exposure is the 
major risk factor.26

Early WHO estimates and population-based studies 
in China reported an HCV prevalence of ~3%.7,51 

Figure 1 | The estimated prevalence of HCV infection and the distribution of HCV genotypes across the world. Permission 

obtained from John Wiley & Sons © Negro, F. & Alberti, A. Liver Transpl. 31 (Suppl. 2), 1–3 (2011) and Center for Disease 

Analysis, http:/ / c4da.com/ HepC/ HepMap.html . 
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Figure 2 | Schematic representations of the various 

patterns of a | age-specific prevalence of HCV infection and 

b | incidence of HCV-related advanced liver disease in four 

representative countries. 
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Escalations in HCV-related cirrhosis and hepatocellular carcinoma- Asia-Pacific 
region in the next twenty years

Age-specific prevalence of HCV infection Incidence of HCV-related advanced liver disease
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