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1. INTRODUCTION
Hepatitis C virus (HCV) infection is a major global health issue. 
Chronic hepatitis C (CHC) infection affects approximately 71.1 
million people worldwide and causes 700 000 deaths per year.1 
As disease progresses, CHC can result in the development of 
liver cirrhosis, hepatocellular carcinoma (HCC), and complica-
tions of liver diseases.2,3 Epidemiological studies suggested the 

prevalence of CHC in Taiwan was between 3and 4.4% but var-
ied in different geographic regions.4–7 Following genotype-1b, 
genotype-2 is the second most common genotype, accounts for 
31% to 65% of overall CHC infection, and is more prevalent in 
southern part of Taiwan.8,9

Successful antiviral treatment response brings huge beneficial 
effect on long-term outcome for patients with CHC, reflected 
by significantly reduced liver-related and all-cause mortality 
rates.10,11 Although the sustained virological response (SVR) 
rates for genotype-2 CHC by pegylated interferon (PEG-IFN) 
plus ribavirin (RBV) for 16–24 weeks are around 80% to 94%; 
however, IFN-based therapy is side effects prone.12–15 In addi-
tion, a significant proportion of patients are unwilling or ineligi-
ble to receive IFN-based therapy. Fortunately, treatment options 
of CHC evolved rapidly in recent years because of the invention 
of IFN-free all oral direct antiviral agents (DAAs). When com-
pared with IFN-based therapies, all oral DAAs were equipped 
with superior efficacy, short treatment duration, and less adverse 
events (AEs).16

Sofosbuvir (SOF) is a pan-genotypic DAA to inhibit HCV 
RNA-dependent RNA polymerase, first approved by the USA in 
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Background: Based on the previously published results, 12 weeks of sofosbuvir (SOF) 400 mg/day plus ribavirin (RBV), the cur-
rent direct antiviral agent regimen reimbursed by Bureau-of National-Health-Insurance (BNHI) of Taiwan for genotype-2 chronic 
hepatitis C (CHC), is suboptimal in efficacy, especially for difficult-to-treat subpopulations such as liver cirrhosis, previous interferon 
(IFN) treatment failure, and high viral-load. This study aimed to evaluate the efficacy and safety of SOF plus daclatasvir (DCV) for 
Taiwanese genotype-2 CHC patients.
Methods: Between March 2017 and December 2018, a total of 50 consecutive genotype-2 CHC patients who completed 12 
weeks combination of SOF (400 mg/day) plus DCV (60 mg/day) with or without RBV by investigators were enrolled for analyses. 
When RBV was added, weight-based (800-1200 mg/day) approach was applied. Sustained virological response (SVR12) was 
defined by undetectable HCV RNA (<15 IU/mL) at the end and 12 weeks after completion of therapy.
Results: The mean age was 62.0 ± 11.4 years, 16 (32.0%) of them were males and 20 (40.0%) of them failed to previous IFN. 
Severity of liver diseases was as follows: ≤F2 fibrosis: 24.0%; F3 fibrosis: 40.0%, Child-Pugh A cirrhosis: 30.0%; and Child-Pugh 
B-C cirrhosis: 6.0%. The mean baseline HCV RNA level was 6.19 ± 0.91 log10 IU/mL and 30 (60.0%) had baseline HCV RNA ≥ 2 
million IU/mL. The rates of undetectable HCV RNA (<15 IU/mL) at weeks 2, 4, and end-of-treatment were 40%, 94%, and 100%, 
respectively. Majority (66.7%) of patients with detectable HCV RNA at week 2 belonged to low-level viremia (<50 IU/mL). Subjective 
adverse events (AEs) and laboratory abnormalities were more common for patients combining RBV. Grades of AEs were generally 
mild and all patients finished therapy without interruption. After post-treatment follow-up, all 50 patients (100%) achieved SVR12.
Conclusion: Our real-world cohort of Taiwan showed that a 12-week SOF/DCV-based treatment was well-tolerated and highly 
effective for genotype-2 CHC patients with or without liver cirrhosis.
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2013 then worldwide to treat CHC. For genotype-2 CHC, the 
efficacy and safety by SOF in combination with weight-based 
RBV for 12 weeks was investigated in several large-scaled phase 
III pivotal trials.17–20 According to these trials, the SVR rates 
for treatment-naïve and previous IFN failure genotype-2 CHC 
without liver cirrhosis were 97% and 90% to 92%, respectively. 
However, SVR rates were generally lower for patients presenting 
with liver cirrhosis. One study reported that SVR rate was only 
60% by 12 weeks of SOF plus RBV for genotype-2 cirrhotic 
patients who failed previous IFN-based therapy.18 Extended 
treatment duration to 16 or 24 weeks could increase the SVR 
rates to 78% to 87% and 100%, respectively.18,20 Therefore, 
academic guidelines suggested the regimen of 12 weeks SOF plus 
RBV should be suboptimal for all kinds of genotype-2 CHC.21,22

Daclatasvir (DCV) is a potent pan-genotypic inhibitor of the 
HCV NS5A protein. DCV in combination with SOF for geno-
type-2 CHC has been evaluated in clinical trials. In 26 treat-
ment-naïve patients, SOF/DCV with or without RBV for 24 
weeks is well-tolerated and achieved 92% SVR rates.23 Later, 
Mangia et al reported that for genotype-2 CHC patients who 
cannot tolerate RBV, a 12-week combination of DCV and 
SOF for 8 noncirrhotics and 24-week course for 11 cirrhotics 
resulted in 100% SVR rates.24 Based on these results, SOF/DCV 
was recommended by academic societies as one of the standard 
regimens for genotype-2 CHC.21,22

In Taiwan, a 12-week course of SOF plus RBV was reim-
bursed by the Bureau of National Health Insurance (BNHI) 
as the standard treatment option for genotype-2 CHC after 
January, 2018. However, as stated previously, the potency of 
this regimen might not be sufficient in real world population, 
especially for those featuring unfavorable response characteris-
tics such as liver cirrhosis, previous IFN treatment failure, and 
higher baseline HCV RNA level. Therefore, we conducted this 
study to investigate the efficacy and safety of SOF/DCV, with 
or without RBV for Taiwanese patients with genotype-2 CHC.

2. METHODS

2.1. Patients
Between March 2017 and December 2018, a total of 50 con-
secutive genotype-2 CHC patients having completed 12 weeks 
treatment of SOF (400 mg/day) plus DCV (60 mg/day) with or 
without RBV at Taipei Veterans General Hospital by the inves-
tigators were enrolled for analyses. Enrollment criteria were 
adult (≥20 years) genotype-2 CHC infection, defined as detect-
able HCV antibody (anti-HCV; Abbott HCV EIA 2.0, Abbott 
Laboratories, Abbott Park, Illinois, USA) and quantifiable serum 
HCV RNA (Cobas TaqMan HCV Test v2.0, Roche Diagnostics 
GmbH, Mannheim, Germany, lower limit of quantification 
[LLOQ]: 15 IU/mL) for ≥6 months. Patients were excluded 
from the analysis if they had had mixed genotypes, coinfected 
with hepatitis B or human immunodeficiency virus (HIV), esti-
mated glomerular filtration rate (eGFR) < 30 mL/min/1.73 m,2 
prior DAA exposure, active HCC, status post organ transplan-
tation, or being unwilling to provide informed consent form. 
This study was approved by the Institutional Review Board of 
Taipei Veterans General Hospital and was conducted in accord-
ance with the principles of Declaration of Helsinki and the 
International Conference on Harmonization for Good Clinical 
Practice. Written informed consent forms were provided by all 
patients before participating in this study.

2.2. Study design
This is a retrospective cohort single center study. Baseline 
demographic data, virological response of previous therapy 
with PEG-IFN/RBV, hemogram, international normalized ratio 

(INR), serum biochemical profiles such as albumin, total bili-
rubin, direct bilirubin, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), creatinine, eGFR, anti-HCV, HCV 
RNA, HCV genotype were collected for all patients. HCV geno-
type was determined by commercially available assay (Cobas 
HCV GT, Roche Diagnostics GmbH, Mannheim, Germany). 
The fibrosis-4 (FIB-4) index is calculated using the following 
formula: FIB-4 = age (years) × AST (U/L)/[PLT(109/L) × ALT1/2 
(U/L)]. Stage of fibrosis was measured by liver stiffness using 
transient elastography (FibroScan, Echosens, Paris, France). The 
reference range of hepatic fibrosis by transient elastography was 
as follows: F0-F1 (≤7.0 kPa), F2 (7.1-9.4 kPa), F3 (9.5-12.4 
kPa), F4 (≥12.5 kPa).25 Cirrhosis of liver was determined either 
by fibroscan (≥12.5 kPa) or typically clinical or radiological evi-
dence. Presence of decompensation was defined as Child-Pugh 
score ≥7.

All patients received SOF (Sovaldi, 400 mg film-coated tab-
let, Gilead Sciences, Ireland UC) one tablet daily, and DCV 
(Daklinza, 60 mg film-coated tablet, Bristol-Myers Squibb 
Company, USA) one tablet daily for 12 weeks. Before January 1, 
2018, study subjects were treated with self-pay SOF/DCV with-
out RBV. After January 1, 2018, enrolled patients were treated 
with SOF/self-pay DCV in combination with RBV because the 
cost of SOF and RBV was reimbursed by BNHI. RBV (Robatrol, 
200 mg capsule, Genovate Biotechnology Co., Ltd. Taiwan) was 
prescribed by weight-based approach. The dose of RBV was as 
follows: 1200 mg/day for body weight ≥ 75 kg, 1000 mg/day for 
body weight between 50 and 75 kg, 800 mg/day for body weight 
< 50 kg, and fine-tuned according to eGFR value. The dose of 
RBV should be reduced to 200 to 400 mg/day in case if patient’s 
eGFR declined to less than or equal to 30 mL/min/1.73 m2 dur-
ing treatment course.

Before the initiation of SOF/DCV therapy, extensive survey 
of regular medications taken by enrolled patients for possible 
drug-to-drug interaction (DDI) was performed. Medications 
that could have potential DDI got discontinued, shifted to alter-
native drugs, or started at lowest dose as judged by physicians. 
The dose of RBV can be reduced by 200 mg/day after week 4 if 
hemoglobin (Hgb) decreases to >2.0 g/dL when compared with 
baseline in condition of serum HCV RNA undetectable by real-
time PCR.

2.3. Definition of treatment response
Serum quantitative HCV RNA levels were measured at week 
2, 4, 8, 12 and post-treatment week 12 to define virological 
response. SVR12 was defined by undetectable HCV RNA level 
(<15 IU/mL) at the end of treatment and 12 weeks after comple-
tion of therapy. Patients who lacked SVR12 data were considered 
failure to achieve SVR12.

2.4. Safety and AEs
During treatment period, patients were assessed by physicians at 
weeks 1 and 2 and then every two weeks or more often in case 
there were adverse effects until the end of therapy. Subjective 
patient reported outcome, physical examination findings, and 
laboratory data including biochemistries, hematology, and 
coagulation profiles were recorded into datasheet. The AEs were 
graded according to the definition of Common Terminology 
Criteria for Adverse Events (CTCAE) version 4.0.

2.5. Statistical analysis
All analyses were performed using Statistical Program for Social 
Sciences (SPSS statistics Version 18.0, IBM Corp., Armonk, New 
York, USA). The baseline patient characteristics were shown in 
mean with SD and percentages when appropriate. Statistical anal-
yses were performed using χ2 or Fisher’s exact tests for categorical 
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variables. Independent t tests were used for continuous variables. 
Quantitative HCV RNA level (IU/mL) was logarithmic trans-
formed for analysis. All statistical tests were two-sided. Results 
were considered statistically significant at p < 0.05.

3. RESULTS

3.1. Baseline characteristics of enrolled patients
In this study, a total of 50 patients were recruited for analyses. 
The mean age of enrolled population was 62.0 ± 11.4 years, 16 
(32.0%) of them were male, 18 (36.0%) diagnosed to have liver 
cirrhosis, and three (6%) patients had decompensated liver cir-
rhosis. The mean baseline HCV RNA level was 6.19 ± 0.91 log10 
IU/mL and the distribution of baseline HCV RNA levels were 
as follows: ≤800 000 IU/mL: 32.0%; 800 000 to 2 000 000 IU/
mL: 8.0%; 2 000 000 to 6 000 000 IU/mL: 30.0%; ≥6 000 000 
IU/mL: 30.0% (Table 1). For 20 PEG-IFN plus RBV treatment 
failure patients, previous response was summarized as follows: 
relapser 55.0% (11/20), partial or null responder 40.0% (8/20), 
intolerant and early terminated 5.0% (1/20). Regarding treat-
ment regimen, 13 patients (26.0%) received SOF/DCV without 
RBV and the remaining 37 patients (74.0%) received SOF/DCV 
plus weight-based RBV for 12 weeks. The majority (14 patients, 
77.8%) of cirrhotic patients and (23 patients, 71.8%) of noncir-
rhotic patients received SOF/DCV plus RBV treatment.

3.2. Severity of liver disease
By FibroScan data and clinical parameters, severity of liver dis-
eases of enrolled patients was as follows: ≤F2 fibrosis: 24.0%; 
F3 fibrosis: 40.0%, Child-Pugh A cirrhosis: 30.0%; and Child-
Pugh B-C cirrhosis: 6.0%. Mean FIB-4 score of enrolled patients 
was 4.23 ± 3.53. We found that there was a significant positive 
correlation between FibroScan (kPa) and FIB-4 results for liver 
fibrosis (γ = 0.34; p = 0.012).

3.3. Virological response during and after SOF/DCV
After SOF/DCV-based therapy, the rates undetectable HCV 
RNA (<15 IU/mL) by real-time PCR assay at week 2, 4, and 
12 were 40.0%, 94.0%, and 100%, respectively. Detailed 
viral kinetics for patients with or without liver cirrhosis were 
depicted in Fig. 1. Out of 30 (60.0%) patients with detectable 
serum HCV RNA after 2 weeks of SOF/DCV, 20 of them had 
low-level HCV RNA between 15 and 50 IU/mL and only seven 
patients had HCV RNA higher than 100 IU/mL (Table 2). The 
percentages to have undetectable HCV RNA at weeks 2 and 
4 were comparable between patients combined with or with-
out RBV. All 50 patients finished 12 weeks of SOF/DCV-based 
therapy without interruption and completed post-treatment fol-
low up with the SVR

12 rate 100% for enrolled population (Fig).

3.4. Safety and AEs
Thirty-one patients (62.0%) had at least one AE. Fatigue, pru-
ritus, dizziness, skin rashes, and insomnia were the most com-
mon subjective AEs that all enrolled patients reported (Table 3). 
For patients who received SOF/DCV therapy only, the most 
common AEs were fatigue, insomnia, pruritus, and skin rashes. 
For patients receiving SOF/DCV plus RBV, the most common 
AEs reported were fatigue, pruritus, dizziness, and skin rashes. 
Among these AEs, SOF/DCV plus RBV group was more likely 
to have fatigue, pruritus, asthenia, and dizziness when compared 
with SOF/DCV therapy only (p < 0.05). Grades of the above 
subjective AEs were generally mild and could be symptomati-
cally relieved by medications.

Regarding the laboratory AEs, the mean decline of Hgb dur-
ing treatment for patients with SOF/DCV alone or in combi-
nation with RBV was 0.24 ± 0.12 g/dL and 1.62 ± 1.34 g/dL, 
respectively (p < 0.0001). During the whole treatment course, 
14.0% (7/50) of patients had grade 2 (Hgb: 8.0-10.0 g/dL) ane-
mia and 4.0% (2/50) of patients had grade 3 anemia (Hgb < 
8.0 g/dL) (Table 4). All patients with grade 3 anemia belonged to 
the group of SOF/DCV plus RBV. Phenomenon of hyperbiliru-
binemia during treatment course was found in patients treated 
with SOF/DCV plus RBV only. Grade 2 (1.5-3.0 × ULN) hyper-
bilirubinemia, all unconjugated, was found in 13.5% (5/37) of 
patients in combination use of RBV. With continuous SOF/DCV 
plus RBV therapy, all phenomenon of unconjugated hyperbiliru-
binemia gradually resolved. No patients had grade 3 or 4 hyper-
bilirubinemia or evidence of hepatic decompensation during 
study period (Table 4). Throughout the whole treatment course, 
no ALT elevation was found in our study population. Serum 
creatinine and eGFR value remained stable during study period, 
and there was no decline in patient’s eGFR value to less than or 
equal to 30 mL/min/1.73 m2 during the DAA treatment course.

4. DISCUSSION

CHC infection is one of the most common etiologies of chronic 
liver diseases worldwide, including Taiwan. More importantly, 
CHC can be cured by a finite course of antiviral therapy. 
Successful antiviral treatment response brings huge beneficial 
effect on long-term outcome for patients with CHC. According 
to longitudinal follow-up study, advanced fibrotic CHC patients 

Table 1

Baseline characteristics of 50 patients

Characteristics Patients (n = 50)

Mean age, years 62.0 ± 11.4
Age ≥ 65 y/o 20 (40%)
Male gender 16 (32%)
Body mass index, kg/m2 24.9 ± 4.1
Baseline HCV RNA (log

10
 IU/mL) 6.19 ± 0.91

Baseline HCV RNA  
  ≤800 000 IU/mL 16 (32.0%)
  800 000-2 000 000, IU/mL 4 (8.0%)
  2 000 000-6 000 000, IU/mL 15 (30.0%)
  ≥6 000 000, IU/mL 15 (30.0%)
Hemoglobin 13.5 ± 1.8
White cell count (×109/L) 5.2 ± 1.9
Platelet count (×109/L) 157.3 ± 69.3
Prothrombin time, INR 1.07 ± 0.1
Creatinine, mg/dL 0.84 ± 0.2
eGFR: ≥90/60-89/30-59 (mL/min/1.73 m2) 18 (36.0%)/28 (56.0%)/4 (8.0%)
Albumin, g/dL 4.0 ± 0.38
Total bilirubin, mg/dL 0.89 ± 0.59
ALT, IU/L 106.6 ± 125
AST, IU/L 83.0 ± 93.8
Severity of liver disease  
  ≤F2 fibrosis/F3 fibrosis 12 (24.0%)/20 (40.0%)
  Liver cirrhosis Child-Pugh A 15 (30.0%)
  Liver cirrhosis Child-Pugh B-C 3 (6.0%)
Antiviral-naïve/IFN failure 30 (60.0%)/20 (40.0%)
Previous PEG-IFN/RBV response  
  Relapser 11 (55.0%)
  Partial or null responder 8 (40.0%)
  Intolerant and early terminated 1 (5.0%)
History of HCC 3 (6.0%)
Regimen  
  Sofosbuvir/daclatasvir 13 (26.0%)
  Sofosbuvir/daclatasvir/ribavirin 37 (74.0%)

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CKD = chronic kidney disease; 
HCC = hepatocellular carcinoma; HCV RNA = hepatitis C virus RNA; IFN = interferon; PEG-IFN = 
pegylated interferon.
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having failed to previous IFN-based therapy had significantly 
higher rate of all-cause mortality, liver-related mortality, liver 
failure, and HCC when compared with CHC patients who 
achieved SVR.11 In addition, previous large-scaled study 
revealed, when compared with patients without SVR, that the 
all-cause mortality can be reduced to 50% for general CHC 
population with SVR. Moreover, the all-cause mortality can fur-
ther be reduced to about 74% for CHC patients with cirrhosis.10 

Similar finding was reported by the investigators during the era 
of IFN-free all oral DAAs.26 Therefore, by the viewpoint of long-
term outcome, effective antiviral therapies are in urgent need 
for CHC patients with advanced fibrosis or failing to previous 
IFN-based treatment.

The introduction of IFN-free DAAs has made a rapid para-
digm shift for HCV treatment, based on the excellent efficacy 
and safety profiles. SOF in combination with RBV is the first 
available IFN-free regimen for treatment of CHC. According to 
registration clinical trials,17–20 this regimen was highly effective 
for genotype-2 patients without liver cirrhosis. However, the 
SVR rates were lower for patients with liver cirrhosis, especially 
for those who failed to previous IFN therapy.18,20 In recent years, 
effectiveness by SOF plus RBV for real world population with 
genotype-2 CHC has been investigated by several studies. HCV-
TARGET,27 a prospectively longitudinal study conducted at 57 
centers in North America and four centers in Europe examined 
the SVR rates of 12 or 16 weeks SOF plus RBV for genotype-2 
CHC. Results from this study showed the SVR12 in patients 
without cirrhosis was 91.0% and 92.9% for 12 or 16 weeks of 
therapy, respectively. In cirrhotic patients treated with SOF plus 

Fig. 1    Virological responses of SOF/DCV-based treatment. DCV, daclatasvir; SOF, sofosbuvir.

Table 2

Distribution of HCV RNA levels after 2 weeks of SOF/DCV

Week 2 HCV RNA level Number Percentage (%)

<15 IU/mL 20 40.0%
15-50 IU/mL 20 40.0%
50-100 IU/mL 3 6.0%
>100 IU/ mL 7 14.0%

DCV = daclatasvir; HCV RNA = hepatitis C virus RNA; SOF = sofosbuvir.

Table 3

Subjective adverse events during SOF/DCV therapy

All patients  
(n = 50), n (%)

SOF/DCV  
(n = 13),  

(26%)

SOF/DCV + RBV  
(n =37),  
(74%) p

Fatigue 20 (40.0%) 4 (30.8%) 16 (43.2%) <0.001
Headache 4 (8.0%) 1 (7.7%) 3 (8.1%) 0.33
Nausea 0 (0.0%) 0 (0.0%) 0 (0.0%)  
Insomnia 6 (12.0%) 3 (23.1%) 3 (8.1%) <0.001
Pruritus 13 (26.0%) 2 (15.4%) 11 (29.7%) 0.002
Diarrhea 1 (2.0%) 0 (0.0%) 1 (2.7%) 0.32
Asthenia 2 (4.0%) 0 (0.0%) 2 (5.4%) 0.03
Rash 9 (18.0%) 2 (15.4%) 7 (18.9%) 0.23
Irritability 3 (6.0%) 1 (7.7%) 2 (5.4%) 0.21
Dizziness 10 (20.0%) 0 (0.0%) 10 (27.0%) <0.001
Dyspnea 0 (0.0%) 0 (0.0%) 0 (0.0%)  
Edema 0 (0.0%) 0 (0.0%) 0 (0.0%)  

DCV = daclatasvir; RBV = ribavirin; SOF = sofosbuvir.

Table 4

Laboratory adverse events during SOF/DCV therapy

All patients (n = 50), n (%)
SOF/DCV  

(n = 13), (26%)
SOF/DCV + RBV  
(n =37), (74%) p

Hemoglobin level     
  Grade 2 7 (14.0%) 2 (15.4%) 5 (13.5%) 0.37
  Grade 3 2 (4.0%) 0 (0.0%) 2 (5.4%) 0.03
Total bilirubin     
  Grade 2 5 (10.0%) 0 (0.0%) 5 (13.5%) 0.01
  Grade 3 0 (0.0%) 0 (0.0%) 0 (0.0%)  
ALT     
  Grade 2 0 (0.0%) 0 (0.0%) 0 (0.0%)  
  Grade 3 0 (0.0%) 0 (0.0%) 0 (0.0%)  

Hemoglobin level: Grade 2 (8.0–10.0 g/dL), Grade 3 (< 8.0 g/dL).
Total bilirubin: Grade 2 (1.5–3.0 × ULN), Grade 3 (3.0–10.0 × ULN).
ALT: Grade 2 (3–5 × ULN), Grade 3 (5–20 × ULN).
DCV = daclatasvir; RBV = ribavirin; SOF = sofosbuvir.
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RBV for 12 or 16 weeks, SVR12 was 79.0% and 83%, respec-
tively. Similar findings were reported by real-world investiga-
tions and all studies suggested SVR rates in real-life are lower 
than expected from clinical trials.28,29 One study involving 823 
genotype-2 U.S. veterans showed the SVR rates for a 12-week 
course SOF plus RBV were 81.6% for treatment-naïve and 
70.9% for treatment-experienced patients.28 Another European 
study analyzed 236 genotype-2 patients treated with 12 weeks 
SOF and RBV. As a result, SVR rates for this regimen were only 
80% in treatment-experienced patients, 74% in cirrhotics, and 
75% in patients with HCV RNA ≥ 6 million IU/mL.29

Regarding the real-world effectiveness of SOF plus RBV for 
CHC genotype-2 in Asia, a meta-analysis was published last 
year in which a total of 2208 patients from 13 studies were 
included.30 According to the results, patients with cirrhosis had 
8.7% lower SVR12 than noncirrhotic patients, and treatment-
experienced patients had 7.2% lower SVR12 than treatment-
naïve patients. Cirrhotic treatment-experienced patients had 
the lowest SVR12 at 84.5%. Therefore, based on the study 
results from Western countries and Asia and in line with aca-
demic guidelines, it can be concluded that potency of SOF plus 
RBV might be insufficient in real world population especially 
for those featuring unfavorable response characteristics such as 
liver cirrhosis, previous IFN treatment failure, and higher base-
line HCV RNA level.

As we stated in the introduction section, SOF/DCV combi-
nation therapy is highly effective for genotype-2 CHC with or 
without cirrhosis during clinical trials.23,24 Besides, for geno-
type-1 CHC patients who were treatment-naïve or previous IFN 
failure, this pangenotypic regimen achieved excellent treatment 
efficacy with SVR12 rates 98% for HCV subtype 1a and 100% 
for subtype 1b, respectively.23 Moreover, several clinical studies 
validated SOF/DCV was well tolerated and achieved SVR12 rates 
exceeding 90% in patients who had been challenging to treat 
effectively, including those with advanced liver disease, hepatic 
decompensation, HIV/HCV coinfection, HCV genotype-3 infec-
tion, and HCV recurrence after liver transplant.31–36 These find-
ings led to widespread approval of combination of SOF and 
DCV for the treatment of various CHC infection.21,22

As the DAAs therapy for CHC continue to evolve, till now, 
the optimal regimen for genotype-2 CHC remains to be defined. 
Regarding current guidelines for genotype-2 CHC patients, the 
American Association for the Study of Liver Diseases (AASLD) 
recommends SOF plus velpatasvir (VEL), or glecaprevir plus 
pibrentasvir (GLE/PIB) for treatment-naïve or previous IFN-
failure patients, and SOF/DCV has been listed as an alternate 
choice.22 The European Association for the Study of the Liver 
(EASL) 2016 hepatitis C treatment guideline recommended 
SOF/DCV or SOF/VEL as treatment choices for naive or previ-
ous IFN-failure patients,21 and GLE/PIB was added by the 2018 
version of guideline as one of the treatment option.37 The 2016 
Asian-Pacific Association for the Study of the Liver (APASL) rec-
ommendation for genotype-2 CHC patients was as follows: 12 
weeks SOF plus weight-based RBV for treatment naïve patients, 
therapy can be prolonged to 16 or 24 weeks for previous IFN-
failure subjects SOF/DCV, SOF plus ledipasvir, or SOF/VEL was 
suggested for patients who cannot tolerate RBV.38

To date, real-world experience regarding treatment of all 
kinds of genotype-2 CHC patients with the combination of SOF 
and DCV was scanty in Asia. As registration trials usually have 
strict inclusion and exclusion criteria, real-life cohorts are valu-
able to reflect the efficacy and safety of a new treatment regimen 
for patients in daily clinical practice. In our real-world cohort 
containing 76.0% patients with advanced (≥F3) fibrosis, 40.0% 
failed to previous PEG-IFN plus RBV, and 60.0% had baseline 
HCV RNA ≥ 2 million IU/mL, and highly effective antiviral 
response by SOF/DCV was demonstrated in the current study, 

even in difficult-to-treat subpopulations. Our study showed the 
HCV RNA undetectable (<15 IU/mL) rate after 2 and 4 weeks 
of SOF/DCV therapy were 40.0% and 94.0%, respectively. In 
addition, the majority (66.7%) of patients with detectable HCV 
RNA at week 2 belonged to low-level viremia (HCV RNA < 
50 IU/mL). No patient early terminated SOF/DCV therapy and 
the overall SVR12 rate after completing post-treatment follow up 
was 100%. A recently published study from southern Taiwan 
showed concordant results with our current study findings.39

By our understandings, there were no randomized controlled 
studies to compare the treatment efficacy of SOF/DCV vs SOF/
RBV for patients with genotype-2 CHC. Recently, Belperio et 
al reported the real-world effectiveness of 255 U.S. Veterans 
with genotype-2 CHC treated with SOF/DCV, and SVR12 rates 
were 94.6% in treatment-naïve, 94.3% in treatment-experi-
enced, and 92.0% in cirrhotic patients.40 The above results 
showed improved treatment efficacy when compared with data 
extracted from the same database in which the SVR12 rates for a 
12-week course SOF/RBV were only 81.6% for treatment-naïve 
and 70.9% for treatment-experienced patients.28 Taken together 
of our study findings with above studies results, it can be confi-
dently concluded that compared to SOF plus RBV, SOF/DCV is 
a better treatment option for genotype-2 CHC. Similar to other 
genotypes, combination therapy with different classes of DAAs 
seemed to be the future mainstay. Data obtained from our cur-
rent study hopefully could provide valuable information during 
future revision of regional treatment guideline.

Our current results showed fatigue, dizziness, pruritus, asthe-
nia, and laboratory abnormalities such as decreased Hgb and 
hyperbilirubinemia were significantly associated with the use of 
RBV. Consistent with U.S. Veterans study,40 our current results 
showed that the addition of RBV did not have strong impact on 
SVR12 rates. Therefore, role of RBV during the era of combina-
tion DAAs needs more studies for clarification.

Several limitations of this study need to be addressed here. 
First, the study design was retrospective and all patients were 
enrolled from one single medical center. Second, sample size of 
current study was not large-scaled, especially for patients with 
decompensated liver diseases. Third, we did not evaluate the 
efficacy of SOF in combination with VEL, another NS5A inhibi-
tor, for Taiwanese genotype-2 CHC because SOF/VEL was not 
approved for use by our regulatory authorities. Lastly, we did 
not investigate the impact of baseline NS5A or NS5B resistance-
associated substitutions on treatment response.

In conclusion, in our real-world cohort of Taiwan contain-
ing 76.0% patients with advanced (≥F3) fibrosis, 40.0% failed 
to previous PEG-IFN plus RBV, and 60.0% had baseline HCV 
RNA ≥ 2 million IU/mL, and a 12-week SOF/DCV-based treat-
ment was well-tolerated and highly effective for genotype-2 
CHC with or without liver cirrhosis.
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