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Abstract
AIM: To compare efficacy of telaprevir (TVR) and simeprevir (SMV) combined with pegylated interferon (PEG-IFN) and ribavirin (RBV) while treating chronic hepatitis C (CHC). 

METHODS: In all, 306 CHC patients were included in this study. There were 159 patients in the TVR combination therapy group and 147 patients in the SMV combination therapy group. To evaluate pretreatment factors contributing to SVR12, univariate and multivariate analyses were performed in TVR and SMV groups. To adjust for patient background between TVR and SMV groups, propensity score matching was performed. Virological response during treatment and SVR12 were evaluated.

RESULTS: Overall rates of sustained virological response (undetectable serum HCV RNA levels) at 12 wk (SVR12) were 79.2% and 69.4% in TVR and SMV groups, respectively. Patients in the SMV group were older, had higher serum HCV RNA levels, lower hemoglobin, higher prevalence of unfavorable IL28B genotype (rs8099917), and poorer response to previous PEG-IFN and RBV treatment. Propensity score matching was performed to adjust for backgrounds (n = 104) and demonstrated SVR12 rates of 74.0% and 73.1% in the TVR and SMV groups, respectively. In the TVR group, discontinuation rates were higher because of adverse events; however, breakthrough and nonresponse was more frequent in the in SMV group. Multivariate analysis revealed IL28B genotype (rs8099917) as the only independent predictive factor of SVR12 in both groups.
CONCLUSION: SVR12 rates were almost identical following propensity score matching. 
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Core tip: We evaluated and compared the efficacy of telaprevir (TVR) and simeprevir (SMV) in combination with pegylated interferon and RBV in the treatment of chronic hepatitis C. patients in real-world clinical settings. In the TVR group, the proportion of patients achieving a virological response was higher than that in the SMV group according to the original data. After propensity score matching, the proportion of patients achieving a virological response during treatment and after 12 wk was almost identical between the two groups with no significant difference observed.
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INTRODUCTION
Chronic hepatitis C (CHC) infection is associated with a greatly increased risk of liver cirrhosis and hepatocellular carcinoma (HCC). There are an estimated 130–170 million people infected with HCV worldwide[1] and approximately 1.5–2 million in Japan[2]. The combination of pegylated interferon (PEG-IFN) and ribavirin (RBV) dual therapy was previously the standard care for CHC, and was administered for 48-72 wk in patients with genotype 1 and for 24 wk in genotype 2. Sustained virological response (SVR) rates are approximately 40–50% in former group treated for 48 weeks and approximately 80% in the latter treated for 24 wk[3-5].
Novel drug classes, including inhibitors of the NS3/NS4 protease of HCV polyprotein (protease inhibitors), have recently become available[6-8]. Of these, telaprevir (TVR) was the first to be approved in Japan for the treatment of CHC. In a clinical trial of TVR triple combination therapy (TVR, PEG-IFN, and RBV) for 24 wk in Japan, rapid reductions in serum HCV RNA levels were observed with a SVR rate of approximately 70%[9,10]. However, treatment discontinuation because of adverse events, including skin rash, anemia, and thrombocytopenia, occurred in up to 21% patients[11]. Thus, the TVR triple combination therapy is no longer recommended[12].
Simeprevir (SMV) is a second generation NS3/NS4 protease inhibitor[13]. The QUEST 1 and QUEST 2 phase 3 clinical trials demonstrated SVRs of 80% and 81% in patients treated with SMV triple combination therapy (SMV, PEG-IFN, and RBV), respectively. Similar results have been reported in phase 3 clinical trials conducted in Japan[14-16]. TVR and SMV were approved for use in clinical practice in Japan in December 2011 and December 2013, respectively. We previously treated patients with CHC using TVR or SMV as PEG-IFN and RBV-based triple combination therapy with an NS3/NS4 protease inhibitor; however, “drug lag” between TVR and SMV, causing a difference in clinical backgrounds between the two regimens prior to treatment initiation, prevented fair comparison of the efficacy of TVR and SMV in real-world clinical practice. The aim of this study was to evaluate and compare the efficacy of TVR or SMV for the treatment of CHC patients in Japan. 

MATHERIALS AND METHODS
Patients
Patients were enrolled at Kyoto Prefectural University of Medicine and 8 affiliated hospitals in Kinki area of Japan (Kyoto, Osaka, Nara, Shiga Prefecture) from 2012 to 2014. Study protocols were approved by the ethics committee of each institution and conformed to the provisions of the Declaration of Helsinki. Patients enrolled in this study were diagnosed with CHC by board-certified hepatologists. Eligible patients were 20–80 years of age and had chronic HCV genotype 1 infection with HCV RNA levels of 5.0 log10 IU/mL or higher at screening.
Patients with decompensated liver disease, chronic hepatitis B, co-infection with human immunodeficiency virus, autoimmune hepatitis, primary biliary cirrhosis, hemochromatosis, or Wilson’s disease were excluded. Patients with uncontrollable hypertension or diabetes mellitus, and those with a history of alcohol abuse, were also excluded. Patients were followed-up monthly for the assessment of liver function and virological markers during treatment and until 12 wk after the completion of triple therapy. All patients gave informed consent to participate in this study. 
In the TVR group, three patients were lost to follow-up and extreme protocol deviation (e.g., extended PEG-IFN and RBV therapy for up to 48 wk) occurred in seven patients. In the SMV group, two patients were lost to follow-up and extreme protocol deviation (e.g., extended PEG-IFN and RBV therapy for up to 48 wk) occurred in nine patients. Patients lost to follow-up or with extreme protocol deviation were excluded from the analysis.
The therapeutic outcomes of previous PEG-IFN and RBV therapy were classified into the following two groups: undetectable serum HCV RNA levels at the end of the treatment period with quantifiable HCV RNA levels during follow-up (relapse group); and detectable HCV RNA levels at the end of the treatment period (other group).

Study design
Patients received p.o. telaprevir (Telavic; Mitsubishi Tanabe Pharma, Osaka, Japan) 2250 mg/d or simeprevir (Sovriad; Janssen Pharmaceutical K.K., Tokyo, Japan) 100 mg/d, combined with weekly subcutaneous injections of PEG-IFN alpha 2b (Peg-Intron; MSD, Tokyo, Japan) of 1.5 μg/kg and p.o. administration of RBV (Rebetol; MSD, Tokyo, Japan) of 600–1000 mg/d in accordance with prescribing information for 12 weeks followed by PEG IFN alpha 2b and RBV between weeks 12 and 24. In the TVR group, patients with lower serum hemoglobin levels began therapy at a reduced dose of TVR 1500 mg/d according to the judgment of treating physicians (2250 mg/d, 66 patients; 1500 mg/d, 93 patients). In the SMV group, patients began therapy at a dose of 100 mg/d. Dose reductions or discontinuation of TVR, SMV, PEG-IFN, and RBV were according to the judgment of treating physicians. Patients were followed-up for at least 12 wk after final treatment administration to assess SVR. 
HCV RNA responses during therapy were classified into the following groups: detectable HCV RNA levels at the end of the treatment period (nonresponse group); reappearance of HCV RNA during treatment (breakthrough group); and undetectable serum HCV RNA levels at the end of the treatment period with quantifiable HCV RNA levels during follow-up (relapse group). SVR12 was defined as undetectable serum HCV RNA levels at 12 weeks after the end of treatment. Therapeutic effects were evaluated using intention-to-treat (ITT) analysis. 

Laboratory assessments
Blood samples were obtained for routine biochemical and hematological assessments at treatment initiation, on treatment weeks 2, 4, 8, 12, 16, 20, 24, at the end of treatment (EOT), and at 12 wk after EOT. The antiviral effects were assessed by measuring serum HCV RNA levels using the COBAS TaqMan HCV test (Roche Molecular Diagnostics, Tokyo, Japan) with a lower limit of quantitation (LLOQ) of 15 IU/mL. Interleukin 28B (IL28B; rs8099917) genotyping was accordingly performed in the majority of patients. In brief, DNA was extracted from peripheral whole blood (100 μL) with DNeasy Blood and Tissue Kits (QIAGEN, Valencia, CA) according to the manufacturer’s instructions. Genotypes were determined using a Light Cycler (Roche, Osaka, Japan). Subsequent gene sequencing was performed to validate amplified PCR products. Primers and probes used for PCR were as follows: forward primer, 5’-CAACATGGAGAGTTAAAGTAAGTCTTG-3’; reverse primer, 5’-TGCTGGGCCCTAACTGAT-3’; probe 1, LC Red 640-TTGGGTGACATTGCTCACAGAAAGG-Phosphate; and probe 2, CCAGCTACCAAACTGTATACAGCATGGTTCCA-Fluorescein.

Statistical analyses
Baseline continuous data were expressed as median with interquartile ranges in parentheses, and categorical variables were expressed as numbers. Univariate analyses were performed using chi-squared or Mann–Whitney U-tests as appropriate. All P-values of < 0.05 of two-tailed tests were considered significant. Multivariate logistic regression was used to identify significant independent predictive factors of SVR12. Results were expressed as Odds ratios and 95%CI. All statistical analyses were performed using the SPSS 22.0 statistical package (SPSS Incorporated, Chicago, Illinois, United States).
To adjust for patient background between TVR and SMV groups, propensity score matching was performed. Propensity score models were estimated using a logistic regression model that adjusts for patient characteristics (age, gender, body mass index, HCV RNA level, leukocyte count, hemoglobin, platelet count, and IL28 SNPs) listed in Table 1. Confounders were selected according to their potential association with the outcome on the basis of clinical knowledge and previous studies[17]. The propensity score matching model was validated by the Hosmer and Lemeshow goodness-of-fit test (P = 0.638) and by the value of the area under the curve (0.66, 95%CI: 0.594–0.724). One SMV patient was matched to one TVR patient using nearest neighbor matching without replacement. Propensity scores were matched using a caliper width 0.25 logit of the SD. The standardized difference was used to assess the covariate balance. McNemarr’s tests were performed after matching.

RESULTS
Baseline characteristics
The baseline patient characteristics in the TVR group (n = 159) and SMV group (n = 147) are shown in Table 1 as “unmatched patients.” Patients in the SMV group were significantly older than patients in the TVR group. High viral load, low hemoglobin levels, the non-TT IL28B genotype, and relapse following previous PEG-IFN and RBV treatment were more commonly observed in the SMV group compared with the TVR group. 

Virological response to therapy and loss of HCV RNA during treatment
In the TVR group, the overall SVR12 was 79.2% (126 of 159 patients). Undetectable HCV RNA levels were achieved during treatment in 33.3% (41 of 123), 80.8% (118 of 146), 92.4% (146 of 158), and 91.2% (145 of 159) of patients at 2, 4, 8 wk, and EOT or 24 wk, respectively. In the SMV group, the overall SVR12 rate was 69.4% (102 of 147 patients). Undetectable HCV RNA levels were achieved during treatment in 23.8% (31 of 130), 69.4% (100 of 144), 89.3% (125 of 140), and 85.0% (125 of 147) of patients at 2, 4, 8, and EOT or 24 wk, respectively (Figure 1A).

Safety and tolerability
In the TVR group, 10 patients demonstrated nonresponse, and breakthrough occurred in 4 patients. Relapse occurred in 19 patients. In patients with nonresponse, 8 patients discontinued TVR because of adverse events within the first 4 weeks of treatment (four skin rash, one renal dysfunction, two appetite loss, one unknown). In the SMV group, 15 patients demonstrated nonresponse, and breakthrough occurred in eight patients. Relapse occurred in 22 patients. In patients with nonresponse, one patient discontinued within the first 4 weeks of treatment (transient visual field defect). There was a trend toward greater rates of treatment discontinuation because of adverse events in the TVR group and nonresponse and breakthrough in the SMV group. 

Pretreatment factors contributing to SVR12 in TVR and SMV groups
To evaluate pretreatment factors contributing to SVR12, univariate and multivariate analyses were performed in TVR and SMV groups including the following variables: age, gender, body mass index, IL28B (rs8099917) genotype, viral load, leukocyte count, hemoglobin, and platelet counts (Table 2). In the TVR group, IL28B genotypes significantly correlated with SVR12 according to univariate analysis. In multivariable logistic regression analysis, IL28B genotype was found to be a significant independent predictor of SVR12 (OR = 4.316; 95%CI: 1.804‒10.327, P = 0.001). In the SMV group, age and IL28B genotype significantly correlated with SVR12 according to univariate analysis. In multivariable logistic regression analysis, significant independent predictors of SVR were IL28B genotype (OR = 8.598; 95%CI: 3.388‒21.817; P < 0.001), age (OR = 0.933; 95%CI: 0.889-0.980; P = 0.006), and viral load (OR = 0.335; 95%CI: 0.157‒0.715, P = 0.005). Propensity score matching analysis was subsequently performed to reduce bias caused by differing baseline patient characteristics between TVR and SMV groups (Tables 1 and 2, Propensity score matched patients). Following one-to-one matching of the two groups according to propensity score, 104 patients from the TVR group and 104 patients from the SMV group were matched according to baseline characteristics (Tables 1 and 2). Majority of covariates were statistically similar between the two groups (Table 1, Propensity score matched patients). Multivariable logistic regression analysis demonstrated that IL28B genotype significantly associated with SVR12 in both groups (TVR: OR = 7.739; 95%CI: 2.111‒28.375, P = 0.002; and SMV: OR = 8.594; 95%CI: 2.777‒26.598, P < 0.001; Table 2).

Virological response during treatment and SVR12 after propensity score matching
Before adjustment, the proportion of patients achieving virological responses at 4 wk and after 12 wk treatment significantly differed between the TVR group and SMV group. In general, a greater proportion of patients in the TVR group had a virological response than that in the SMV group (Figure 1A). After one-to-one propensity score matching, the proportions of patients achieving a virological response during treatment and after 12 wk treatment were similar between the two groups (SVR12: TVR, 74.0%; SMV, 73.1%; Figure 1 B).

DISCUSSSION
In the present study, we evaluated and compared the efficacy of TVR and SMV in combination with PEG-IFN and RBV in the treatment of CHC patients in real-world clinical settings in Japan. Both regimens achieved higher SVR rates compared with that using the dual combination therapy with PEG-IFN and RBV[6-10,14-16]. In the TVR group, the proportion of patients achieving a virological response was higher than in the SMV group according to the original data. A number of patients discontinued TVR therapy because of adverse events at the beginning of treatment. After propensity score matching, the proportion of patients achieving a virological response during treatment and after 12 wk was almost identical between the two groups with no significantly difference observed (Figure 1 B). 
	Patients in the SMV group appeared to have a greater prevalence of unfavorable baseline characteristics. Patients in SMV group were statistically older, had higher viral loads, lower hemoglobin levels, and a higher prevalence of unfavorable IL28 genotypes (rs809997) compared with that in the TVR group. These pretreatment factors are known to influence the efficacy of IFN-based therapies[17]. As previously reported, Japanese patients infected with HCV genotype 1b are substantially older than Western patients[18]. A large proportion of patients able to tolerate IFN-based therapies were cured with previous therapies. Patients with unfavorable baseline characteristics remain untreated. In addition, according to academic guidelines[19], TVR therapy should be avoided in older patients with low hemoglobin levels in anticipation of future therapeutic options. As a result, a greater prevalence of unfavorable baseline characteristics were observed in patients in the SMV group. 
In the present study, a greater proportion of patients in the TVR group discontinued treatment because of adverse events. Previously reported adverse events associated with TVR treatment include anemia, skin rash, and severe fatigue[11]. Cutaneous adverse effects caused by TVR have been frequently reported and are rare but are characterized by rapid development of lethal severe skin complications, such as Stevens–Johnson syndrome and drug-induced hypersensitivity syndrome[20,21]. Patients with these skin complications may have stopped the TVR treatment earlier. We administrated an initial dose of TVR 1500 mg/d in majority of patients to prevent treatment-induced anemia[22]. In contrast, the incidence of severe adverse events was low in the SMV group. Therefore, a smaller number of patients discontinued therapy in the SMV group. 
	Viral dynamics during treatment were similar to previous reports in both groups[16,23]. However, breakthrough and nonresponse was more frequent in the SMV group. Before matching, the TVR group had a higher SVR12 rate than that of the SMV group. After propensity score matching, this difference diminished and SVR12 rates were similar between the two groups. Reddy et al[24] reported a randomized control study between SMV and TVR for previous null or partial responders. Although the differences were observed in dosage, race, approved combined interferon, and treatment duration in their report, viral breakthrough was more frequent with SMV therapy than with TVR therapy similar to the present report. 
The SVR rate in the SMV group in the present study was lower than in the CONCERTO-4 study[16]. As our study was in a real-world clinical setting, patients were generally older (proportion of patients aged > 65 years, 42.3% vs CONCERTO-4, 22.8%) and had lower platelet counts (platelet counts < 15 × 104/mm3: 47.7% vs CONCERTO-4, 31.6%) in our study. Baseline patient characteristics in our study may have resulted in a lower SVR12 rate.
The major limitation of the present study was the inability to evaluate several factors known to influence treatment efficacy. We did not examine amino acid substitutions of the HCV core region 70 and 91[23], NS5A interferon sensitivity determining region[25], interferon/ribavirin resistance determining region[26], or resistance-associated mutations of HCV NS3/NS4 proteases[27-29]. 
Treatment approaches to CHC are rapidly changing worldwide[30, 31]. At present, direct-acting antiviral agent (DAA) combination therapy (daclatasvir and asunaprevir) is available for patients with HCV genotype 1 in Japan. Interferon-free DAA combination therapy has demonstrated an overall SVR12 rate of 85%[32]. Although the majority of patients with HCV infection may be treated with DAAs combination regimens, PEG-IFN and RBV-based treatment may still have utility in a small number of patients that do not respond to DAAs therapies.
In conclusion, both TVR and SMV regimens achieved high SVR12 rates. In the original analysis, TVR appeared to demonstrate an increased anti-viral efficacy compared with that of SMV. After propensity score matching, the proportion of patients achieving a virological response during treatment and after 12 wk treatment was almost identical between the two groups. Treatment discontinuation was more frequent in the TVR group because of adverse events at the beginning of treatment; however, nonresponse and breakthrough were more frequently observed in the SMV group. 
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Background
The combination of pegylated interferon (PEG-IFN) and ribavirin (RBV) dual therapy was previously the standard care for chronic hepatitis C (CHC). Novel drug classes, including inhibitors of the NS3/NS4 protease of hepatitis C virus (HCV) polyprotein (protease inhibitors), have recently become available. Of these, telaprevir (TVR) triple combination therapy (TVR, PEG-IFN, and RBV) was the first to be approved in Japan in December 2011.  Simeprevir (SMV), second generation protease inhibitor, was approved in Japan in December 2013. “Drug lag” between TVR and SMV, causing a difference in clinical backgrounds between the two regimens prior to treatment initiation, prevented fair comparison of the efficacy of TVR and SMV in real-world clinical practice.

Research frontiers
The authors’ group evaluated and compared the efficacy of TVR or SMV for the treatment of CHC patients in Japan with propensity score matching to adjust for patient background between two groups.

Innovations and breakthroughs
Before adjustment, the proportion of patients achieving virological responses significantly differed between the TVR group and SMV group. In general, a greater proportion of patients in the TVR group had a virological response than that in the SMV group. After one-to-one propensity score matching, the proportions of patients achieving a virological response during treatment and after 12 wk treatment were similar between the two groups.

Applications
In the TVR group, the proportion of patients achieving a virological response was higher than in the SMV group according to the original data. A number of patients discontinued TVR therapy because of adverse events at the beginning of treatment. Breakthrough and nonresponse was more frequent in the SMV group. After propensity score matching, this difference diminished and SVR12 rates were similar between the two groups.

Terminology
TVR is the first inhibitor of the NS3/NS4 protease of HCV polyprotein (protease inhibitors) in Japan. SMV is a second generation NS3/NS4 protease inhibitor. Propensity score matching attempt is used to reduce the background difference between TVR and SMV groups.

Peer-review
The article is well written. It's clear and can help us to understand the new drug treatment efficiency in a big cohort of HCV patience.
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Figure 1 Rates of virological response to telaprevir and simeprevir according to serum hepatitis C virus RNA levels before and after adjustment by propensity score matching. Percentages represent the proportion of patients with undetectable serum HCV RNA levels. Patient numbers are shown in parentheses. P-values were calculated using the 2 test prior to matching and McNemarr’s test after matching. A: Before adjustment. Rates of virological response at 4 and 12 wk after treatment were significantly different between the telaprevir (TVR) group and simeprevir (SMV) group. B: After adjustment. No significant difference in the virological response was observed between the two groups.

Table 1 Baseline characteristics of patients who received triple therapy with pegylated interferon, ribavirin, and telaprevir or simeprevir
	
	Unmatched patients
	
	
	Propensity score matched patients
	

	
	Telaprevir
	Simeprevir
	P value
	Standardized Difference
	
	Telaprevir
	Simeprevir
	P value
	Standardized Difference

	Number of patients
	n = 159
	n = 147
	
	
	
	n = 104
	n = 104
	
	

	Age(years)
	60.0 
(51.0–65.0)
	63.0 
(54.5–70.0)
	0.002
	0.348
	
	61.5
(53.0–65.8)
	60.5
(52.0–67.0)
	NS
	0.0154

	Gender(male/female)
	77/82
	67/80
	NS
	0.057
	
	45/59
	49/55
	NS
	0.0773

	Body mass index (kg/m2)
	23.9
(21.7–25.7)
	23.2
(21.1–25.0）
	NS
	0.202
	
	23.6
(21.1–25.3)
	23.4
(21.2–25.2)
	NS
	0.0747

	 Laboratory data 
	
	
	
	
	
	
	
	
	

	Level of viremia (log IU/mL)
	6.7 
(6.3–7.0)
	6.8 
(6.3–7.2)
	NS
	0.210
	
	6.7
(6.3–7.0)
	6.6
(6.2–7.1)
	NS
	0.0158

	Leukocyte count (/mm3)
	5060 
(4200–5800)
	4920 
(4100–5800)
	NS
	0.094
	
	5000
(4200–5700)
	5020
(4150–5800)
	NS
	0.0272

	Hemoglobin (g/dL)
	14.1 
(13.1–15.0)
	13.8 
(12.9-14.7)
	NS
	0.175
	
	14.0
(13.0–14.8)
	13.9
(12.9–15.0)
	NS
	0.0264

	Platelet count (× 104/mm3)
	15.0 
(12.5–19.8)
	15.1 
(11.7–20.1)
	NS
	0.053
	
	15.0
(12.9–20.0)
	15.1
(11.8–20.1)
	NS
	0.0032

	SNP of IL28B  
(TT/non-TT/unknown)
	99/34/26
	89/43/15
	NS
	0.155
	
	74/30
	73/31
	NS
	0.0211

	 Other Data 
	
	
	
	
	
	
	
	
	

	Prior treatment response
Relapse/other
	43/30
	31/32
	NS
	0.196
	
	31/22
	23/20
	NS
	0.100


“Unmatched patients” refer to values prior to propensity score matching and “Propensity score matched patients” refer to values after adjustment by propensity score matching. Data are presented as numbers or medians with interquartile ranges in parentheses. P-values were calculated using the 2 or Mann–Whitney U-test for continuous variables. SNP: Single-nucleotide polymorphism; IL28: Interleukin 28B.

Table 2 Univariate and multivariate analysis of factors associated with sustained virological response following pegylated interferon, ribavirin, and telaprevir or simeprevir triple therapy
	　
	Telaprevir
	　
	　
	Simeprevir
	　
	　

	Parameters
	SVR
	nonSVR
	P value
	SVR
	nonSVR
	P value

	Unmatched patients
	
	
	　
	
	
	

	Univariate analysis
	(n = 126)
	(n = 33)
	　
	(n = 102)
	(n = 45)
	　

	Age(years)
	58.0 (51.0–65.0)
	62.0(59.6–65.5)
	NS
	61.0(52.8–67.3)
	66.0(56.5–71.0)
	0.016

	Gender(male/female)
	62/64
	15/18
	NS
	48/54
	19/26
	NS

	Body mass index (kg/m2)
	23.8 (21.7–25.7)
	24.6(21.7–26.0)
	NS
	23.2(21.0–25.1)
	23.5(21.3–26.0)
	NS

	Level of viremia (log IU/mL)
	6.7 (6.3–7.0)
	6.6(6.3–7.0)
	NS
	6.8(6.2–7.1)
	6.9(6.4–7.3)
	NS

	Leukocyte count (/mm3)
	5100 (4200–5700)
	5100(4400–6600)
	NS
	5000(4300–5800)
	4800(3800–5800)
	NS

	Hemoglobin (g/dL)
	14.1 (13.2–15.1)
	14.1(12.8–14.8)
	NS
	13.9(13.1–14.7)
	13.7(12.7–14.8)
	NS

	Platelet count (× 104/mm3)
	15.0 (12.8–19.8)
	15.0(12.5–20.1)
	NS
	15.3(11.9–20.5)
	15.0(11.1–18.3)
	NS

	SNP of IL28B (TT/non-TT)
	84/19
	15/15
	<0.001
	72/19
	17/24
	<0.001

	Multivariate analysis
	Odds ratio(95%CI)
	　
	Odds ratio(95% CI)
	

	SNP of IL28B (TT/non-TT)
	4.316(1.804-10.327)
	0.001
	8.598(3.388–21.817)
	< 0.001

	　
	
	
	　
	0.933 (0.889–0.980)
	0.006

	　
	　
	　
	　
	0.335 (0.157–0.715)
	0.005

	Propensity score matched patients
	
	
	
	
	
	

	Univariate analysis
	(n = 77)
	(n = 27)
	　
	(n = 76)
	(n = 28)
	

	Age(years)
	60.0 (52.5–66.5)
	64.0 (60.0–65.0)
	NS
	59.0 (51.0–66.0)
	65.0 (56.0–71.0)
	0.021

	Gender(male/female)
	33/44
	12-15
	NS
	37/39
	12-16
	NS

	Body mass index (kg/m2)
	23.1 (20.6–25.0)
	24.0 (21.4–26.6)
	NS
	23.2 (21.3–25.1)
	23.6 (21.1–26.1)
	NS

	Level of viremia (log IU/mL)
	6.7 (6.3–7.0)
	6.7 (6.4–6.9)
	NS
	6.7 (6.1–7.0)
	6.6 (6.3–7.2)
	NS

	Leukocyte count (/mm3)
	5000 (4100–5700)
	5100 (4400–6700)
	NS
	5100 (4400–5900)
	4600 (3500–5700)
	NS

	Hemoglobin (g/dL)
	14.0 (13.1–14.8)
	13.9 (13.0–14.9)
	NS
	14.0 (12.9–15.0)
	13.8 (12.9–14.7)
	NS

	Platelet count (×104/mm3)
	15.0 (12.3–19.7)
	15.4 (12.9–20.3)
	NS
	15.1 (11.9–20.4)
	15.0 (11.0–17.2)
	NS

	SNP of IL28B (TT/non-TT)
	61/16
	13/14
	0.002
	61/15
	12-16 
	< 0.001

	Multivariate analysis
	Odds ratio (95%CI)
	　
	Odds ratio (95% CI)
	

	SNP of IL28B (TT/non-TT)
	7.739 (2.111-28.375)
	0.002
	8.594 (2.777–26.598)
	< 0.001


Values are presented as numbers or medians with interquartile ranges in parentheses. P-values were calculated using the chi-squared test or Mann–Whitney U-test for continuous variables. SNP: Single-nucleotide polymorphism; IL28: Interleukin 28B.
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