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Background/Aims: Identifying the impact of a patient’s ethnicity on treatment responses in clinical practice may assist 
in providing individualized treatment regimens for chronic hepatitis C (CHC). The effectiveness of standard peginterferon 
plus ribavirin therapy and the need for triple combination therapy with protease inhibitors in Koreans remain matters of 
debate. These issues were investigated in the present study. 
Methods: The clinical data of 272 treatment-naïve Korean CHC patients who were treated in a community-based clinical 
trial (Clinical Trial group; n=51) and in clinical practice (Cohort group; n=221), were analyzed and compared. All were 
treated with standard protocols of peginterferon alfa-2a plus ribavirin therapy. 
Results: For patients with hepatitis C virus (HCV) genotype 1, the sustained virological response (SVR) rates in the Clinical 
Trial and Cohort groups were 81% (21/26) and 55% (58/106), respectively, by intention-to-treat (ITT) analysis (P=0.02), and 
100% (13/13) and 80% (32/40), respectively, in treatment-adherent patients (P=0.18). For patients with HCV genotype 2, 
the SVR rates in these two groups were 96% (24/25) and 88% (101/115), respectively, by ITT analysis (P=0.31). Adherence 
and treatment duration were independent predictors of SVR for genotypes 1 and 2, respectively (P<0.01 for each). Korean 
patients with CHC achieved high SVR rates with peginterferon alfa-2a plus ribavirin in both the clinical trial and clinical 
practice settings. 
Conclusions: Measures to raise adherence to standard therapy in clinical practice may improve the SVR rates in these 
patients as effectively as adding protease inhibitors, thus obviating the need for the latter. (Clin Mol Hepatol 2013;19:60-69)
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INTRODUCTION 

Chronic hepatitis C virus (HCV) infection is one of the major 

causes of chronic hepatitis, cirrhosis, and hepatocellular carcino-

ma.1,2 The prevalence of HCV infection varies geographically, with 

the majority of infected people (about 90 million) originating from 

Asian countries.3 Despite the high burden of HCV disease among 

Asians, very little is known about the treatment outcomes in these 

patients because most of the pivotal studies only included small 

numbers of Asian patients.4-6

The standard-of-care treatment for patients with chronic hepa-

titis C (CHC) has been combination of peginterferon (PEG-IFN) and 

ribavirin (RBV), which induces sustained virological response (SVR) 

rates of 40-50% in cases with HCV genotype 1, and of 80% or 

more in cases with genotype 2 or 3 infections.4-6 The recent devel-

opment of protease inhibitors has substantially improved the SVR 

rates of patients with genotype 1.7,8 However, given the high cost 

and the more frequent occurrence of adverse events associated 

with triple combination therapy with PEG-IFN, RBV, and protease 

inhibitor, it is important to identify who would benefit the most 

from this therapy.

Although the HCV genotype is known to be the strongest pre-

dictor of SVR, several host genetic factors have also been found 

to affect the response to treatment. Recent studies have revealed 

that the likelihood of achieving an SVR with PEG-IFN and RBV 

depends on the nucleotide sequence near the interleukin (IL) 28B 

gene.9-11 Interestingly, the frequency of the favorable IL 28B allele 

is substantially higher in East Asians.9,10 Notably, several earlier 

studies have demonstrated that Asian patients are more likely 

to achieve SVR than Caucasians.12-16 However, contradicting the 

earlier reports described above, several recent studies have found 

that Asians have similar or even inferior SVR rates compared to 

Caucasian patients with the same HCV genotype.17-20

When comparing data from different studies, the study design 

and methods of analysis should be considered. Real-world effec-

tiveness data derived from ordinary clinical practice settings often 

differ markedly from the efficacy data obtained in the settings of 

randomized controlled registration trials.21-23

We assessed the effectiveness of PEG-IFN α-2a and RBV ther-

apy in treatment-naïve Korean patients with CHC and who had 

accurately diagnosed HCV genotype 1, 2, or 3. 

PATIENTS AND METHODS

Patients

The study population was recruited from two groups of treat-

ment-naïve patients with CHC who were treated with the PEG-IFN 

α-2a plus RBV combination. One group consisted of 100 patients 

in a prospective, industry-sponsored, open-label, uncontrolled, 

community-based clinical trial (Pegasys Expanded Access Program) 

conducted at six tertiary referral centers in Korea between 2003 

and 2004 (Clinical Trial group). The second group consisted of 522 

patients who were treated in a single tertiary referral hospital (Asan 

Medical Center, Seoul, Korea) between 2004 and 2008 (Cohort 

group).

Eligible patients were previously untreated adults aged 18-70 

years who had polymerase chain reaction (PCR)-detectable HCV 

ribonucleic acid (RNA) and compensated liver disease. Patients 

were excluded if they had any of the following: a HCV genotype 

other than 1, 2, or 3; acute hepatitis C; decompensated cirrhosis; 

hepatocellular carcinoma; other forms of liver disease. Patients 

with human immunodeficiency virus, pre-existing severe depres-

sion or other psychiatric disease, previous organ transplantation, 

absolute neutrophil count (ANC) <1,000 cells/mm3, platelet count 

<75,000 cells/mm3, or hemoglobin (Hb) <13 g/dL for men or <12 

g/dL for women were also excluded. Cirrhosis was based on the 

histological diagnosis in Clinical Trial group, and on histological 

or radiological diagnosis in Cohort group. All study patients were 

of Korean ethnicity. This study was approved by the Institutional 

Review Board at each participating center. 

Treatment protocol 

The HCV genotype was determined by using the restriction frag-

ment mass polymorphism (RFMP) assay. Patients with genotype 1 

were treated with PEG-IFN α-2a (Roche, Basel, Switzerland) 180 

μg/week and a daily RBV (Roche for the Clinical Trial group; Shin-

poong, Korea for the Cohort group) dose of 1,000 mg (for patients 

with body weight <75 kg) or 1,200 mg (for patients with body 

weight ≥75 kg) for 48 weeks. Patients with genotype 2 or 3 were 

treated with PEG-IFN α-2a 180 μg/week and a daily RBV dose of 

800 mg for 24 weeks. All study medications for the patients in the 

Clinical Trial group were provided by Roche, whereas the Cohort 

group patients purchased their medications. HCV RNA was quan-

tified (Roche AMPLICOR HCV Test v2.0) at pretreatment, weeks 

12, 24 and 48 for both genotypes and at week 72 for genotype 1.
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Dose modification and definition of adherence

In the Clinical Trial group, if ANC dropped below 750 cells/mm3, 

PEG-IFN α-2a was reduced to 135 μg. If ANC fell below 500 cells/

mm3, PEG-IFN α-2a was stopped until ANC recovered to 1,000 

cells/mm3, and the restarting of medication was initiated from 90 

μg. If platelet counts dropped below 50,000 cells/mm3, PEG-IFN 

α-2a was reduced to 90 μg. If platelet counts fell below 25,000 

cells/mm3, the discontinuation of administration was recommend-

ed. The RBV dose was reduced if Hb decreased to <10 g/dL and 

stopped if Hb decreased to <8.5 g/dL.

In the Cohort group, the dose modification depended on the 

decision of the physician, which was based on laboratory data and 

clinical information and referred to the guidelines used in the clini-

cal trial. The information about the amount of each drug admin-

istered to a patient was obtained from the drug dispensing/return 

or prescription records. 

None of the patients in either group were treated with growth 

factors for hematological side effects. 

Adherence ≥80/80/80 was defined when a patient was treated 

for ≥80% of the assigned treatment duration and received ≥80% 

of both PEG-IFN α-2a and RBV doses. 

Main outcome measures

The primary outcome of interest in this study was the proportion 

of patients who achieved SVR, which was defined as documented 

PCR-undetectable serum HCV RNA levels at 24 weeks after cessa-

tion of treatment. Secondary outcomes included early virological 

response (EVR, reduction of HCV RNA levels by 2 log or more at 

12 weeks of treatment), complete EVR (cEVR, PCR-undetectable 

HCV RNA at 12 weeks of treatment), and end-of-treatment re-

sponse (ETR, HCV RNA undetectable at the end of treatment). 

Statistical analysis

All response evaluations and adherence to treatment were as-

sessed by modified intention-to-treat analysis unless specified (i.e., 

all patients who received at least one dose of medication were 

included in the analysis). 

Between-group comparisons of continuous variables were de-

termined by using independent t-tests, and categorized variables 

were compared by using the chi-square test or Fisher’s exact test, 

as appropriate. The predictive factors for SVR were analyzed by 

logistic regression. A P -value less than 0.05 was considered to 

be statistically significant in all analyses. Statistical analyses were 

performed by using SPSS version 17.0 (SPSS Inc., Chicago, IL, 

USA).

RESULTS

Baseline characteristics

For the Clinical Trial group, 100 patients with CHC were as-

sessed: 5 refused to provide consent and 44 had previous treat-

ment; thus, 51 treatment-naive patients were included in inten-

tion-to-treat analysis. Of these, 26 and 25 had genotype 1 and 

genotype 2 or 3, respectively (Fig. 1). 

In the Cohort group, 522 consecutive patients with HCV were 

Figure 1. Schematic depiction of the enrollment of the patients 
with chronic hepatitis C in the Clinical Trial and the Cohort groups. 
All study patients were treated with peginterferon alfa-2a (PEG-IFN 
α-2a) and ribavirin (RBV) combination therapy. The standard durations 
of treatment were 48 weeks and 24 weeks for hepatitis C virus (HCV) 
genotypes 1 and 2 or 3, respectively.
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assessed: 301, including three patients with HCV genotype 6, did 

not meet the enrollment criteria and were excluded. The remaining 

221 eligible patients were included in intention-to-treat analysis. 

Of these, 106 and 115 had genotype 1 and genotype 2, respec-

tively (Fig. 1). 

The Clinical Trial and the Cohort group were similar in most 

baseline characteristics (Table 1). However, the Clinical Trial group 

had a higher serum ALT levels than the Cohort group (P=0.03 and 

P<0.01 for genotypes 1 and 2, respectively). Of those with geno-

type 2, the Cohort patients were more likely to have cirrhosis than 

the Clinical Trial patients (0% vs. 21.7%, P<0.01).

Virological responses and adherence to treatment

In patients with genotype 1, the Clinical Trial and Cohort group 

did not differ in the proportion of patients who achieved EVR, 

cEVR, and ETR (EVR: 84.6% vs. 80.2%, P=0.78; cEVR: 84.6% vs. 

73.6%, P=0.24; ETR: 92.3% vs. 80.2%, P=0.25; Table 2). How-

ever, the Clinical Trial group had a significantly higher SVR rates 

than the Cohort group (80.8% vs. 54.7%, P=0.02). The Clinical 

Trial group also had a significantly higher proportion of patients 

with treatment duration ≥80% than the Cohort group (96.2% vs. 

69.8%, P=0.01). However, the difference in the proportion of pa-

tients with adherence ≥80/80/80 was not significant between the 

two groups (53.8% vs. 38.7%, P=0.16). 

In patients with genotype 2, the Clinical Trial group had signifi-

Table 1. Baseline characteristics of the study patients

Clinical trial Cohort P-value

Genotype 1

 Number 26 106

 Age* (yr) 51.9±12.5 49.2±11.5 0.30

 Male 16 (61.5%) 75 (70.8%) 0.36

 Body weight* (kg) 66.0±9.9 67.9±11.6 0.45

 Serum ALT† (IU/L) 84 (61-155) 68 (35-101) 0.03

 Cirrhosis‡ 2 (7.7%) 23 (21.7%) 0.16

 HCV RNA† (log10 IU/mL)    5.91 (5.22-6.06)   6.04 (5.62-6.51) 0.22

 HCV RNA level >800,000 IU/mL 13 (50.0%) 55 (51.9%) 0.86

 HCV Subtype 0.35

    1b 21 (80.8%) 93 (87.7%)

    1, 1a, 1a/b, 1c 4, 1, 0, 0 (19.2%) 1, 8, 2, 2 (12.3%)

Genotype 2

 Number 25 115

 Age* (yr) 49.6±9.1 52.9±11.5 0.17

 Male 16 (64.0%) 59 (51.3%) 0.25

 Body weight* (kg) 68.4±11.5 64.6±11.3 0.13

 Serum ALT† (IU/L) 99 (57-211) 60 (40-93) <0.01

 Cirrhosis‡ 0 (0.0%) 25 (21.7%) <0.01

 HCV RNA† (log10 IU/mL) 5.53 (4.83-5.83) 5.39 (4.32-5.85) 0.27

 HCV RNA level >800,000 IU/mL 4 (16.0%) 28 (24.3%) 0.37

 HCV subtype 0.86

    2a/c 16 (64.0%) 78 (67.8%)

    2  8 (32.0%) 30 (26.1%)

    2a, 2b, 2e, 3a 0, 0, 0, 1 (4.0%) 3, 3, 1, 0 (6.1%)
*Mean±SD; †Median (interquartile range); ‡Cirrhosis was based on the histological diagnosis in Clinical Trial group, and on histological or radiological 
diagnosis in Cohort group. 
ALT, alanine aminotransferase; HCV, hepatitis C virus.
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cantly higher EVR and cEVR rates than the Cohort group (EVR: 

92.0% vs. 72.2%, P=0.04; cEVR: 92.0% vs. 71.3%, P=0.03; 

Table 2). However, the two groups did not differ in terms of ETR 

and SVR rates (ETR: 96.0% vs. 96.5%, P=1.00; SVR: 96.0% vs. 

87.8%, P=0.31, respectively). The Clinical Trial group had a sig-

nificantly higher proportion of patients with a treatment duration 

≥80% than the Cohort group (100% vs. 80.0%, P=0.01). How-

ever, the two groups were similar in the proportion of patients 

with adherence ≥80/80/80 (72.0% vs. 67.8%, P=0.68).

Predictive factors for SVR

In patients with genotype 1, univariate analysis showed that 

age, cirrhosis, treatment in the Clinical Trial, achievement of EVR, 

treatment duration ≥80%, and adherence ≥80/80/80 were signifi-

cantly associated with the achievement of SVR (Table 3). Of these 

significant factors, age (odds ratio [OR]=0.95, 95% confidence 

interval [CI]=0.92-0.99, P=0.02), treatment in the Clinical Trial 

(OR=4.94, CI=1.38-17.7, P=0.01), achievement of EVR (OR=5.33, 

CI=1.62-17.52, P<0.01), and adherence ≥80/80/80 (OR=4.67, 

CI=1.82-12.0, P<0.01) were independently associated with SVR by 

multivariate analysis. 

In patients with genotype 2, univariate analysis showed that 

age, cirrhosis, achievement of EVR, treatment duration ≥80%, 

and adherence ≥80/80/80 were significantly associated with 

SVR. Multivariate analysis revealed that only cirrhosis (OR=0.17, 

CI=0.05-0.63, P<0.01) and treatment duration ≥80% (OR=8.16, 

CI=2.29-29.13, P<0.01) were independently associated with SVR. 

SVR rate as a function of EVR and adherence

SVR rate as a function of the amount of treatment received was 

assessed at different adherence levels to determine any relation-

ship between adherence and sustained response. As shown in Fig. 

2, we found a stepwise, increasing relationship between adher-

ence and SVR in either Clinical Trial or Cohort group regardless 

of HCV genotype. Thus, in genotype 1 patients with treatment 

duration ≥80%, at least 80% adherence to therapy increased SVR 

rates from 66.7% to 100% for those in Clinical Trial group and 

from 54.8% to 80.0% for those in Cohort group (Fig. 2A). In gen-

Table 2. Virological responses and adherence to treatment according to study group

Clinical trial Cohort P-value

Genotype 1

 Number 26 106

 Early virologic response 22 (84.6%) 85 (80.2%) 0.78

 Complete early virological response 22 (84.6%) 78 (73.6%) 0.24

 End-treatment response 24 (92.3%) 85 (80.2%) 0.25

 Sustained virological response 21 (80.8%) 58 (54.7%) 0.02

 Early drop-out* 0 16 (15.0%) 0.04

 Treatment duration ≥80% 25 (96.2%) 74 (69.8%) 0.01

 Adherence ≥80/80/80† 14 (53.8%) 41 (38.7%) 0.16

Genotype 2

 Number 25 115

 Early virologic response 23 (92.0%)   83 (72.2%) 0.04

 Complete early virological response 23 (92.0%)  82 (71.3%) 0.03

 End-treatment response 24 (96.0%) 111 (96.5%) 1.00

 Sustained virological response 24 (96.0%) 101 (87.8%) 0.31

 Early drop-out* 0 10 (8.7%) 0.21

 Treatment duration ≥80% 25 (100%) 92 (80.0%) 0.01

 Adherence ≥80/80/80† 18 (72.0%) 78 (67.8%) 0.68

All endpoints were analyzed by modified intention-to-treat analysis, i.e. all patients who received at least one dose of medication were included in the 
analysis.
*Defined when the treatment was stopped within initial 12 weeks; †Defined when a patient received ≥80% of total peginterferon α-2a and ribavirin doses 
during ≥80% of the assigned duration of therapy.
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Figure 2. Proportion of the patients in the Clinical Trial and Cohort groups who had a sustained virological response (SVR) as a function of early 
virological response (EVR) and adherence to treatment for patients with HCV genotype 1 (A) or genotype 2 (B). All SVR rates were determined 
by intention-to-treat analysis. The total number of patient is shown at the base of each bar. Adherence <80/80 means reduced doses (i.e., <80% 
of one or both drugs). Adherence ≥80/80/80 was defined when a patient was treated for ≥80% of the assigned treatment duration and received 
≥80% of both PEG-IFN α-2a and RBV doses.

a B

Table 3. Predictive factors of a sustained virological response

Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value*

Genotype 1

 Age 0.95 (0.91-0.98) <0.01 0.95 (0.92-0.99) 0.02

 Gender (male) 1.25 (0.59-2.64) 0.56

 Body weight (kg)                     0.99 (0.96-1.02) 0.62

 Serum ALT (IU/L)                             1.00 (0.99-1.01) 0.35

 HCV RNA <800,000 IU/mL 1.60 (0.79-3.23) 0.19

 Cirrhosis 0.37 (0.15-0.90) 0.03 0.64 (0.20-2.02) 0.44

 Clinical trial† 3.48 (1.22-9.91) 0.02 4.94 (1.38-17.70) 0.01

 EVR (+) 8.97 (3.10-25.95) <0.01 5.33 (1.62-17.52) <0.01

 Treatment duration ≥80% 7.92 (3.20-19.65) <0.01 2.18 (0.64-7.40) 0.21

 Adherence ≥80/80/80 8.26 (3.44-19.83) <0.01 4.67 (1.82-12.0) <0.01

Genotype 2

 Age 0.93 (0.88-0.99) 0.02 0.97 (0.91-1.04) 0.42

 Gender (male) 1.85 (0.62-5.51) 0.27

 Body weight (kg)                     1.01 (0.96-1.06) 0.73

 Serum ALT (IU/L)                             1.00 (0.99-1.01) 0.88

 HCV RNA <800,000 IU/mL 1.82 (0.57-5.76) 0.31

 Cirrhosis 0.19 (0.06-0.60) <0.01 0.17 (0.05-0.63) <0.01

 Clinical trial† 3.33 (0.42-26.55) 0.26

 EVR (+) 4.35 (1.45-13.10) <0.01 3.05 (0.88-10.56) 0.08

 Treatment duration ≥80% 8.38 (2.66-26.44) <0.01 8.16 (2.29-29.13) <0.01

 Adherence ≥80/80/80 5.35 (1.71-16.80) <0.01 1.90 (0.29-12.49) 0.50
*Generated by logistic regression analysis with backward elimination method; †With the Cohort group as a reference.
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otype 1 patients who achieved EVR and adherence ≥80/80/80, 

the SVR rate was not significantly different between the Clinical 

Trial and Cohort groups (100% vs. 80.0%, P=0.18). 

In patients with genotype 2, the stepwise, increasing relation-

ship between adherence and SVR was observed only in Cohort 

group (Fig. 2B).

Causes of non-adherence

When the genotype 1 and 2 patients were combined, 19 of the 

51 Clinical Trial patients (37.3%) and 102 of the 221 Cohort group 

patients (50.7%) did not show adherence ≥80/80/80 (Table 4). 

Overall, the most common cause of non-adherence in both groups 

was laboratory abnormalities, including anemia and neutropenia. 

However, the two groups differed significantly in terms of the 

distribution of the causes of non-adherence (P<0.01): compared 

to the Clinical Trial group, laboratory abnormalities were a signifi-

cantly less frequent cause of non-adherence in the Cohort group 

(89.5% vs. 50.0%, P<0.01), while adverse symptoms were a more 

frequent cause (10.5% vs. 34.3%, P=0.04).

DISCUSSION

In the present study, we tried to adequately address all issues 

in assessing the treatment response in CHC patients including 

heterogeneity in ethnicity of patients, prior treatment-experience, 

errors in HCV genotyping, study design, and dataset for endpoint 

analysis. Thus, we clearly demonstrate that treatment-naïve Ko-

rean patients with CHC achieve high SVR rates with PEG-IFN α-2a 

plus RBV therapy in both the community-based clinical trial and 

the clinical practice settings. For patients with HCV genotype 1, 

the overall SVR rates of the Clinical Trial and the clinical practice 

Cohort group were 80.8% and 54.7%, respectively, by an inten-

tion-to-treat analysis. The SVR rates of the Clinical Trial and the 

Cohort group increased to as high as 100% and 80.0%, respec-

tively, when a per-protocol analysis was applied (i.e., in patients 

with EVR and adherence ≥80/80/80). For patients with genotype 2, 

the overall SVR rates of the both groups were 96.0% and 87.8%, 

respectively. 

The SVR rates of this real-world effectiveness study in East 

Asian patients with CHC are higher than the SVR rates of pub-

lished randomized controlled registration trials that employed a 

similar regimen and duration of treatment and mainly included 

Caucasian patients.4,5 In the latter trials, the overall SVR rates 

Table 4. Causes of nonadherence according to treatment group*,†

Frequency, N (%)
Clinical trial

(n=19)
Cohort
(n=102)

P-value

Laboratory abnormalities 17 (89.5%) 51 (50.0%) <0.01

   Anemia 8 40

   Neutropenia 13 11

   Thrombocytopenia 4

   Pancytopenia 3

   Elevated ALT 4

Adverse symptoms 2 (10.5%) 35 (34.3%) 0.04

   Flu-like symptoms 8

   Gastrointestinal symptoms 1 6

   Pruritus 6

   Dizziness 4

   General weakness 4

   Alopecia 4

   Dyspnea 3

   Skin rash 1 2

   Insomnia 2

   Tinnitus 2

   Depression 2

   Nocturia 2

   Anxiety 1

   Hematochezia 1

   Generalized edema 1

   Anorexia 1

   Hyperthyroidism 1

   Hypothyroidism 1

   Blurred vision 1

   Muscle cramping 1

   Ascites 1

Others 2 (10.5%) 24 (23.5%) 0.36

   Comorbid illnesses‡ 1 7

   Lack of EVR 1 1

   Economic issues 2

   Non-compliance 2

   Loss of follow up 12
*Non-adherence was defined when the patient did not fulfill the criteria 
of adherence ≥80/80/80; †Multiple causes of non-adherence in a patient 
were expressed separately; ‡Hepatocellular carcinoma (n=3), ileus (n=1), 
Gastrointestinal stromal tumor (n=1), appendicitis (n=1), thyroid cancer 
(n=1), tuberculosis (n=1).
ALT, alanine aminotransferase.
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ranged between 46% and 52% for genotype 1 patients and be-

tween 76% and 80% for genotype 2 or 3 patients. The SVR rate 

of 81% in our Clinical Trial group and 80% of treatment-adherent 

patients in our clinical practice Cohort group with HCV genotype 

1 were even higher or comparable to the results from recent reg-

istration trials on triple combination therapy with boceprevir or 

telaprevir, PEG-IFN, and RBV.7,8

The high effectiveness of PEG-IFN and RBV therapy in our pa-

tients with CHC are interesting because patients treated in com-

munity practices generally have lower, or similar at best, response 

rates compared to those in registration trials; this is due to the 

inclusion of a broader spectrum of patients, less frequent monitor-

ing, lack of financial support, low insurance coverage, and lower 

adherence to treatment.21,23-26 Thus, the data of this study strongly 

suggest that East Asian patients with CHC are more responsive to 

PEG-IFN plus RBV therapy than Caucasian patients. 

The results of this study are consistent with those of several pre-

vious clinical trials and cohort studies, which showed that Asian 

patients with CHC have higher SVR rates when directly compared 

to Caucasian patients.12-16 As we and others have found, the vast 

majority (82-100%) of Asians who had EVR also achieved cEVR, 

whereas only about half of Caucasians with EVR achieved cEVR.17 

These results suggest that a higher proportion of the Asian sub-

jects in the present study were rapid virological responders, and 

as a result, they had lower rates of breakthrough or relapse and a 

higher SVR rate.

Recent understanding for the effect of IL-28B gene-related 

single nucleotide polymorphisms on response to PEG-IFN and RBV 

treatment may provide the biological basis for the racial differenc-

es in viral kinetics during treatment.9,11 Patients with the C/C gen-

otype showed a greater decline in HCV RNA during first 4 weeks 

of treatment when compared to patients with non-C/C genotypes, 

irrespective of race,27 and that the C/C genotype is also associated 

with a three times higher probability of SVR than the C/T and T/T 

genotypes combined.9,27 Geographical variation in the IL28B gene 

supports the notion that East Asian patients should have higher 

response rates as they have a higher frequency of the C/C geno-

type than their white European counterparts.9,10,28,29

In contrast to our results, others have recently demonstrated 

that Asians have similar or even inferior SVR rates compared to 

Caucasian patients with the same HCV genotype.17-20 They sug-

gested that the SVR rates in Asians in the earlier studies were 

erroneously inflated by the possible inclusion of easier-to-treat 

genotype 6 patients in the genotype 1 group. Supporting this is 

that the earlier studies used the INNO-LiPA probe assay for HCV 

genotyping which may mistype genotype 6 as genotype 1. This 

is a plausible possibility because up to one-third of HCV-infected 

patients from Southern China and Southeast Asia are estimated 

to have HCV genotype 6.30 However, the mistyping error was 

eliminated from our study because we used the RFMP genotyp-

ing assay, which accurately differentiates HCV genotype 6 from 

genotype 1.31 A bias might also have arisen by including diverse 

ethnic groups as a single Asian race in previous studies. Each of 

Asian ethnic groups encompasses diverse genetic backgrounds, 

and racial classifications do not convey genetic homogeneity.13,15 

For example, grouping subjects from Indian sub-continent and 

East Asia as Asians may introduce bias, as genetic heterogeneity 

may exist between these groups.19 By including only a single East 

Asian ethnic group, this kind of selection bias could be avoided in 

this study. 

Adherence to treatment was an independent determinant of the 

achievement of SVR in this study. The importance of adherence on 

SVR rates has been well described previously.25,32-35 We also found 

that adherence to treatment was more important for patients with 

genotype 1 than those with genotype 2, and adherence tended 

to be lower in the Cohort group than in the Clinical Trial group. 

Accordingly, the overall SVR rate for genotype 1 patients in the 

Cohort group was lower than patients in the Clinical Trial group. 

However, this difference disappeared when the outcome of only 

the patients with a high level of adherence was evaluated. These 

results suggest that measures to raise adherence to standard 

treatment in East Asian patients with CHC would be more cost-

effective way to improve the overall SVR rate than adding prote-

ase inhibitors, especially in clinical practice settings. 

The most common cause of non-adherence was dose reduction 

due to laboratory abnormalities. Asians seem to be much more 

likely to undergo RBV dose reductions and discontinuations of 

treatment because of anemia.16,17 Hence, it is possible that the use 

of growth factors may be particularly beneficial for Asian patients 

in terms of improving adherence to treatment and SVR in clinical 

practice.24

Treatment-related adverse symptoms were more frequent cause 

of non-adherence in the Cohort group compared with Clinical Trial 

group. Although it is unclear whether the dose reduction or treat-

ment discontinuation was patient-initiated or physician-instructed, 

the importance of the role of health care providers should not be 

overlooked. Previous studies have reported that decreased drug 

exposure due to physician-directed dosage reductions of inter-

feron and RBV can reduce virologic response rates.33-36 In addition 

to the physician experience, the role of a dedicated physician as-
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sistant who provides education and support to patients undergo-

ing hepatitis C therapy has been suggested to be important.24,37 

Unfortunately, we did not have such a physician assistant during 

the period of this study, which might have contributed to the low 

adherence in our clinical practice cohort patients.

The main limitation of our study is its retrospective design. 

However, we used the standard definition of SVR as our primary 

endpoint which is an objective and well-defined outcome variable. 

Moreover, all results were analyzed according to the intention-to-

treat method. Second, there is a possibility of type 2 error, that is, 

the small number of Clinical Trial group may fail to show the sig-

nificant difference in the SVR rate between the Clinical Trial group 

and the Cohort group in per-protocol analysis (100% vs. 80%) 

in genotype 1 and in intention-to-treat analysis and per protocol 

analysis in genotype 2 (96% vs. 88%, and 94% vs. 95%, respec-

tively). However, the SVR rate was already near the maximum level 

of 100% in the Clinical Trial group, thus, there is low possibility 

to discriminate the significant difference by increasing the sample 

size of the Clinical Trial group. Third, since our study only included 

patients of a single Asian ethnicity, we were not able to compare 

our results directly to those of Caucasian patients. Lastly, since 

few patients had HCV RNA quantitation data at treatment week 4, 

we could not analyze the impact of a rapid virological response on 

the achievement of SVR. 

In conclusion, our study highlights the importance of ethnicity 

as an integral component of the tailored treatment approach to 

CHC. Our results also emphasize the need to enhance adherence 

to HCV therapies. With adequate adherence to PEG-IFN α-2a 

plus RBV treatment, Korean patients with HCV genotype 1 could 

achieve similar or even higher SVR rate than that can be achieved 

by Caucasian patients with triple combination therapy including 

protease inhibitors. Thus, measures to raise adherence to the stan-

dard therapy in clinical practice may improve the SVR rates in East 

Asian CHC patients as effectively as adding protease inhibitors.
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