
Copyright © 2019 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1226-3303
eISSN 2005-6648

http://www.kjim.org

ORIGINAL ARTICLE

Korean J Intern Med 2019;34:989-997
https://doi.org/10.3904/kjim.2017.322

1Department of Internal Medicine, 
Gangneung Asan Hospital, 
University of Ulsan College of 
Medicine, Gangneung; 2Institute 
for Digestive Research, Digestive 
Disease Center, Department of 
Internal Medicine, Soonchunhyang 
University Seoul Hospital, Seoul; 
3Institute for Digestive Research, 
Digestive Disease Center, 
Department of Internal Medicine, 
Soonchunhyang University Cheonan 
Hospital, Cheonan; 4Institute for 
Digestive Research, Digestive 
Disease Center, Department of 
Internal Medicine, Soonchunhyang 
University Bucheon Hospital, 
Bucheon, Korea

Received : September 21, 2017
Revised : November 10, 2017
Accepted : November 19, 2017

Correspondence to 
Jae Young Jang, M.D.
Institute for Digestive Research, 
Digestive Disease Center, De-
partment of Internal Medicine, 
Soonchunhyang University Seoul 
Hospital, 59 Daesagwan-ro, Yong-
san-gu, Seoul 04401, Korea
Tel: +82-2-709-9202
Fax: +82-2-709-9696
E-mail: jyjang@schmc.ac.kr

*These authors contributed 
equally to this work.

Background/Aims: This study was conducted to clarify the sustained virological 
response (SVR) prediction ability of baseline and treatment-related factors in pa-
tients with chronic hepatitis C virus (HCV) infection. 
Methods: This retrospective study collected data at four tertiary referral hospi-
tals between June 2004 and July 2012. Out of 476 patients, 330 treatment-naïve 
patients with chronic HCV infection were recruited. Pegylated interferon α-2a/-
2b plus ribavirin was administered for either 24 or 48 weeks depending on the 
HCV genotype. The baseline and treatment-related predictive factors of SVR were 
evaluated by analyzing data measured before treatment (i.e., baseline) and during 
treatment. 
Results: SVR rates for genotypes 1 and 2 were 63% (97/154) and 79.5% (140/176), 
respectively (p = 0.001). Multivariate analysis for baseline factors revealed that 
young age (p = 0.009), genotype 2 (p = 0.001), HCV RNA level of < 800,000 IU/mL 
(p < 0.001), and a baseline platelet count of > 150 × 103/µL (p < 0.001) were signifi-
cant SVR predictors, regardless of the genotype. In particular, predictive accuracy 
for achievement of SVR was 87.3% for a baseline platelet count of > 150 × 103/µL. 
In multivariate analysis for treatment-related factors, SVR was associated with 
achievement of a rapid virological response (RVR; p < 0.001), treatment adherence 
of ≥ 80/80/80 (p < 0.001).
Conclusions: Young age, genotype 2, low HCV RNA level, RVR, and treatment ad-
herence were significantly associated with SVR. In addition, platelet count was an 
independent predictive factor for SVR. Therefore, platelet count could be used to 
develop individualized treatment regimens and to optimize treatment outcomes 
in patients with chronic HCV infection.
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INTRODUCTION

Chronic hepatitis C virus (HCV) infection is a major 
public health problem and is one of the main causes of 
serious liver disease worldwide [1-4]. Effective treatment 
for HCV infection is required to reduce the impact of 
this global health problem. The primary goal of admin-
istering antiviral agents, which eliminate detectable cir-
culating HCV, is to cure the chronic HCV infection. The 
sustained virological response (SVR) has become an in-
dication of curative therapy for chronic HCV infection, 
and is associated with both a histological improvement 
and a more favorable clinical outcome. Achieving an 
SVR is therefore an essential strategy in treating chron-
ic HCV infection. However, the combination therapy of 
pegylated interferon (PEG-IFN) and ribavirin results in a 
SVR in only 40% to 50% of patients with HCV genotype 1 
and in 70% to 80% of those with genotypes 2 or 3 [5,6]. In 
recent years, the directing antiviral agents (DAA) has im-
proved cure rates of 80% to 100%, but many patients are 
still not available DAA therapy because of high cost [7]. 

Factors that may influence the rate of response to 
therapy are being investigated extensively, and the re-
sults are awaited with great interest. Although the HCV 
genotype and HCV RNA level are known to be the stron-
gest predictors of SVR, several other factors have also 
been found to affect treatment responses [8]. Various 
studies have shown that histological factors (including 
the amount of fibrosis) are traditional predictors of re-
sponse, regardless of the genotype [9,10]. In addition, the 
platelet count has been suggested as a reliable standard 
for assessing fibrosis [11]. 

The aim of this study was to evaluate the SVR and to 
identify the predictive baseline (pretreatment) factors 
and treatment-related factors associated with SVR in 
treatment-naïve patients with chronic HCV infection 
treated with the combination of PEG-IFN α-2a/-2b and 
ribavirin, especially in Asian country.

METHODS

Patients
This retrospective, multicenter study collected data at 
four tertiary referral hospitals (Soonchunhyang Univer-
sity Seoul, Bucheon, Cheonan Hospital, and Gangneung 

Asan Hospital) between June 2004 and July 2012. The 
following exclusion criteria were applied: (1) previous 
treatment for chronic HCV infection, (2) undergone he-
modialysis, (3) presence of acute hepatitis, (4) unknown 
HCV genotype, (5) presence of hepatitis B virus co-infec-
tion, and (6) inadequate initial data. Of the 476 consec-
utive adult patients, 330 treatment-naive patients with 
chronic HCV infection were enrolled. This was a ret-
rospective study without intervention or requirement 
for clinical specimens, and all of the data were analyzed 
anonymously, which meant that informed consent did 
not need to be obtained from the patients. The waiving 
of informed consent was approved by the Institutional 
Review Board (2009-04-012) at each participating center.

Treatment for chronic HCV infection
PEG-IFN α-2a/-2b plus ribavirin was administered for 
either 24 or 48 weeks depending on the HCV genotype. 
All patients were treated using standard protocols de-
scribed in clinical practice guidelines, with either PEG-
IFN α-2a (PEGASYS, Roche, Basel, Switzerland) or PEG-
IFN α-2b (PEG-Intron, Schering-Plough, Kenilworth, 
NJ, USA) combined with ribavirin (Viramid, Ilsung 
Pharmaceuticals, Seoul, Korea). The patients were in-
formed regarding the dosage of each drug and the treat-
ment duration. 

Measurement of clinical data and laboratory profiles
The diagnosis of cirrhosis was based on histology ob-
servations or clinical manifestations, laboratory data, 
and compatible abdominal imaging criteria. The labo-
ratory data were evaluated according to treatment time 
for chronic HCV infection. The baseline laboratory re-
sults were assessed for the pretreatment (i.e., baseline) 
time point. During antiviral treatment, the HCV RNA 
levels were measured at baseline, and then at 4, 12, and 
24 weeks after the end of the treatment. A baseline se-
rum HCV RNA level of < 800,000 IU/mL was classified 
as low-level viremia. The HCV RNA level was measured 
using real-time polymerase chain reaction (Cobas Am-
pliPrep/Cobas TaqMan HCV test version 2.0, Roche Di-
agnostics, Basel, Switzerland; or Abbott Real Time HCV 
test, Abbott Diagnostics, Abbott Park, IL, USA). HCV ge-
notyping was carried out via sequencing using a genetic 
analyzer (ABI 3130XL, Applied Biosystems, Hitachi, To-
kyo, Japan). Information including treatment duration, 
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dosage modification, and adherence to treatment were 
also assessed at the treatment cessation. 

Evaluation of efficacy and adherence to treatment
Rapid virological response (RVR) and early virological 
response (EVR) were evaluated at 4, 12 weeks, respective-
ly. Treatment for all HCV genotypes was stopped at week 
12 if the HCV RNA decrease was less than 2 log10 IU/mL, 
which was in accordance with the guidelines [5,6]. The 
efficacy of treatment was assessed using the SVR rate, 
which was defined as undetectable serum HCV RNA at 
24 weeks after the end of treatment, with a target of ≥ 
80% adherence to treatment duration, PEG-IFN α-2a/-
2b dosage, and ribavirin dosage. Therefore, a treatment 
adherence of ≥ 80/80/80 was defined as adhering to at 
least 80% of the scheduled interferon, ribavirin dosage 
and assigned treatment duration [12]. 

Statistical analysis
All treatment evaluations were assessed by inten-
tion-to-treat analysis. Patients who could not be judged 
as having achieved an SVR were considered non-SVR. 
Data are expressed as mean ± SD or number (%) values, 
as appropriate. When comparing the characteristics 
of patients in two different groups, the chi-square test 
and Fisher exact test were used for categorical data, and 
Student t test and Mann-Whitney U test were used for 
continuous variables. The results of the logistic regres-
sion analysis are reported as the odds ratio (OR) and 95% 
confidence interval (CI). A receiver operating character-
istic (ROC) curve was generated for the variables that 
were statistically significant in multivariate analysis to 
assess the predictive accuracy of these models and to 
determine the optimal cutoff points for predicting the 
achievement of SVR. Area under the receiver operat-
ing characteristic curve (AUC) analysis was conducted 
to determine the discriminatory ability of the data. For 
all statistical tests, p < 0.05 was considered statistically 
significant. Data were analyzed statistically using SPSS 
version 17.0 for Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

Baseline characteristics
The patients’ baseline characteristics are given in Ta-

ble 1. A total of 330 patients (176 men, 154 women; medi-
an age, 49 years) who were treated with the combination 
of PEG-IFN α-2a/-2b and ribavirin were investigated in 
this study. Of these, 154 and 176 patients had genotypes 1 
and 2, respectively. The serum HCV RNA level was 3.20 
± 1.56 × 106 IU/mL, and 53.3% (176/330) of the patients had 
HCV RNA levels of < 800,000 IU/mL. The proportions of 
patients with an adherence of ≥ 80/80/80 and treatment 
duration of ≥ 80% were 65.7% and 83.0%, respectively; 

Table 1. Baseline clinical characteristics (n = 330)

Characteristic Value

Male sex 176 (53.3)

Age, yr 49 (18–72)

Cirrhosis 29 (8.7)

Diabetes mellitus 56 (17)

BMI, kg/m2 24 (16–33)

BMI ≥ 25 kg/m2 119 (36.1)

PEG-IFN α-2a/PEG-INF α-2b 143 (33.3)/187 (56.7)

Genotype 1/Genotype 2 154 (46.7)/176 (53.3)

HCV RNA, log10 IU/mL 5.75 ± 0.92

HCV RNA < 800,000 IU/mL 176 (53.3)

Achievement of RVR (n = 247) 183 (55.5)

Achievement of EVR (n = 267) 248 (75.2)

Achievement of SVR 237 (71.8)

Treatment duration of ≥ 80% 274 (83.0)

PEG-IFN dosage of ≥ 80% 266 (80.6)

Ribavirin dosage of ≥ 80% 275 (83.3)

Treatment adherence of ≥ 80/80/80 217 (65.7)

WBC, /µL 5,005 (1,800–13,620)

Hemoglobin, g/dL 13.7 (10–17.7)

Platelet, × 103/µL 173 (80–404)

ALT, U/L 54 (7–1,190)

Total bilirubin, mg/dL 0.69 (0.2–3.7)

Cholesterol, mg/dL (n = 345) 150 (90–347)

GGT, U/L (n = 328) 50 (8–245)

Fasting glucose, mg/dL 98 (66–354)

Values are presented as number (%), median (range), or 
mean ± SD.
BMI, body mass index; PEG-IFN, pegylated interferon; 
HCV, hepatitis C virus; RVR, rapid virological response; 
EVR, early virological response; SVR, sustained virological 
response; WBC, white blood cell; ALT, alanine aminotrans-
ferase; GGT, gamma-glutamyltransferase.
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the corresponding values for patients who received ≥ 
80% of the PEG-IFN α-2a/-2b and ribavirin dosages for 
the scheduled treatment were 80.6% and 83.3%.

SVR to treatment
An SVR was achieved in 237 (71.8%) of the 330 treatment 
patients (Table 1). SVR rates for genotypes 1 and 2 were 
63% (97/154) and 79.5% (140/176), respectively, by inten-
tion-to-treat analysis (p = 0.001). Although the SVR rate 
was significantly higher for genotype 1 than genotype 2 
for the intention-to-treat analysis, there was no signif-
icant difference for the per-protocol analysis (74.7% vs. 
84.4%, p = 0.087).

Predictive factors of SVR at baseline
Baseline factors that could be associated with an SVR 
were compared between SVR and non-SVR patients 
(Table 2). Univariate analysis revealed that the following 
factors could be significantly associated with SVR: age, 
HCV genotype, HCV RNA level (< 800,000 IU/mL), and 
baseline platelet count. Multivariate analysis of these 
significant baseline factors revealed that young age (OR, 
1.037; 95% CI, 1.009 to 1.066; p = 0.009), genotype 2 (OR, 
2.620; 95% CI, 1.482 to 4.633; p = 0.001), HCV RNA level 
of < 800,000 IU/mL (OR, 2.857; 95% CI, 1.610 to 5.050; p < 
0.001), and baseline platelet count of > 150 × 103/µL (OR, 
1.020; 95% CI, 1.013 to 1.027; p < 0.001) were significant-

Table 2. Predictive factors of SVR at baseline

Variable SVR (n = 237) Non-SVR (n = 93) OR 95% CI p value

Univariate analysis

Male sex 126 (53.2) 50 (53.8) 0.976 0.604–1.576 0.922

Age, yr 47 ± 12 53 ± 11 0.958 0.936–0.979 < 0.001

Cirrhosis 20 (8.4) 9 (9.7) 0.907 0.399–2.061 0.140

Diabetes mellitus 35 (14.8) 21 (22.6) 1.683 0.920–3.080 0.091

BMI ≥ 25 kg/m2 91 (40.8) 36 (40.4) 1.015 0.615–1.674 0.954

PEG-IFN α-2a 105 (73.4) 38 (26.6) 1.151 0.708–1.873 0.570

PEG-IFN α-2b 132 (70.6) 55 (29.4)

Genotype 1 97 (63) 57 (37) 2.285 1.399–3.734 0.001

Genotype 2 140 (79.5) 36 (20.5)

HCV RNA of < 800,000 IU/mL 143 (60.3) 33 (35.5) 2.762 1.681–4.545 < 0.001

WBC, × 103/µL 5,110 (1,800–10,300) 4,900 (1,980–13,620) 1.000 1.000–1.000 0.842

Hemoglobin, g/dL 13.6 (10–17.7) 13.8 (10.1–17.4) 1.051 0.900–1.228 0.530

Platelet, × 103/µL 184 (101–404) 120 (80–313) 1.021 1.015–1.028 < 0.001

ALT, U/L 57 (7–1,190) 50 (11–350) 1.002 0.999–1.005 0.182.

Total bilirubin, mg/dL 0.7 (0.2–3.7) 0.7 (0.2–2.1) 0.860 0.644–1.149 0.307

Cholesterol, mg/dL 152 (90–347) 149 (91–243) 1.002 0.994–1.011 0.594

GGT, U/L 48 (8–245) 60 (11–218) 0.996 0.991–1.001 0.114

Fasting glucose, mg/dL 108 (66–354) 103 (71–297) 0.994 0.989–1.000 0.067

Multivariate analysis

Young age 1.037 1.009–1.066 0.009

Genotype 2 2.620 1.482–4.633 0.001

HCV RNA of < 800,000 IU/mL 2.857 1.610–5.050 < 0.001

High baseline platelet count 1.020 1.013–1.027 < 0.001

Values are presented as number (%), mean ± SD, or median (range). OR by logistic regression analysis with backward elimina-
tion method.
SVR, sustained virological response; OR, odds ratio; CI, confidential interval; BMI, body mass index; PEG-IFN, pegylated in-
terferon; HCV, hepatitis C virus; WBC, white blood cell; ALT, alanine aminotransferase; GGT, gamma-glutamyltransferase.

www.kjim.org


993

Jun BG, et al. Platelet count and SVR

www.kjim.orghttps://doi.org/10.3904/kjim.2017.322

ly associated with achievement of SVR, independent of 
other factors. 

Predictive factors of SVR during treatment
Table 3 lists the results for the analysis of predictive 
factors of SVR related to the treatment. Of patients 
who achieved RVR and EVR, SVR was achieved by 82% 
(150/183) and 75.3% (186/248), respectively. Achievement 

of RVR (OR, 3.984; 95% CI, 2.020 to 7.874; p < 0.001), treat-
ment adherence of ≥ 80/80/80 (OR, 4.058; 95% CI, 2.103 
to 7.832; p < 0.001) were independently associated with 
SVR by multivariate analysis.

Predictive factors of SVR according to genotype
Table 4 lists the results for the multivariate analysis of 
SVR predictors according to genotype. In 154 patients 

Table 4. Predictive factors of SVR according to genotype (multivariate analysis)

Variable SVR Non-SVR OR 95% CI p value

Genotype 1 (n = 154) 97 57

Young age 44 ± 11 54 ± 12 1.058 1.021–1.098 0.002

Baseline platelet count of > 150 × 103/µL 192 (101–386) 117 (85–192) 1.020 1.011–1.030 < 0.001

Achievement of RVR (n = 117) 52/76 (68.4) 15/41 (36.6) 2.890 1.170–7.143 0.022

Treatment adherence of ≥ 80/80/80 71 (73.2) 24 (42.1) 4.349 1.764–10.722 0.001

Genotype 2 (n = 176) 140 36

High baseline platelet count 180 (101–404) 120 (80–313) 1.026 1.011–1.040 < 0.001

HCV RNA of < 800,000 IU/mL 95 (67.9) 10 (27.8) 7.092 2.299–21.739 0.001

Achievement of RVR (n = 130) 98/106 (92.5) 18/24 (75) 0.372 0.086–1.604 NS

Treatment adherence of ≥ 80/80/80 103 (73.6) 19 (52.8) 3.422 1.115–10.502 0.032

Values are presented as mean ± SD, median (range), or number (%). OR by logistic regression analysis with backward elimina-
tion method.
SVR, sustained virological response; OR, odds ratio; CI, confidential interval; RVR, rapid virological response; HCV, hepatitis 
C virus; NS, not significance.

Table 3. Predictive factors of SVR during treatment

Variable SVR (n = 237) Non-SVR (n = 93) OR 95% CI p value
Univariate analysis

RVR (n = 247)

Yes 150 (82) 33 (18) 4.545 2.451–8.403 < 0.001

No 32 (50) 32 (50)

EVR (n = 267)

Yes 186 (75.3) 62 (24.7) NA

No 0 19 (100)

Treatment duration 32.3 ± 11.8 32.2 ± 17.9 1.001 0.983–1.018 0.951

Treatment adherence of ≥ 80/80/80 174 (73.4) 43 (46.2) 3.212 1.949–5.291 < 0.001

Multivariate analysis

Achievement of RVR 3.984 2.020–7.874 < 0.001

Treatment adherence of ≥ 80/80/80 4.058 2.103–7.832 < 0.001

Values are presented as number (%) or mean ± SD. OR by logistic regression analysis with backward elimination method.
SVR, sustained virological response; OR, odds ratio; CI, confidential interval; RVR, rapid virological response; EVR, early viro-
logical response; NA, not available.
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with genotype 1, young age (OR, 1.058; 95% CI, 1.021 to 
1.098; p = 0.002), baseline platelet count of > 150 × 103/µL 
(OR, 1.020; 95% CI, 1.011 to 1.030; p < 0.001), achievement 
of RVR (OR, 2.890; 95% CI, 1.1740 to 7.143; p = 0.022), and 
treatment adherence of ≥ 80/80/80 (OR, 4.349; 95% CI, 
1.764 to 10.722; p = 0.001) were independently associat-
ed with SVR. In 176 patients with genotype 2, baseline 
platelet count of > 150 × 103/µL (OR, 1.026; 95% CI, 1.011 
to 1.040; p < 0.001), HCV RNA level of < 800,000 IU/mL 
(OR, 7.092; 95% CI, 2.299 to 21.739; p = 0.001), treatment 
adherence of ≥ 80/80/80 (OR, 3.422; 95% CI, 1.115 to 10.502; 
p = 0.032) were independently associated with SVR.

Relationship between baseline platelet count and 
SVR
The significance of baseline platelet count on SVR rate 
was evaluated. ROC curves were constructed to deter-
mine the optimal cutoff points of platelet count for 
prediction of SVR. A baseline platelet count of > 150 × 
103/µL count at baseline was a potential predictive factor 
for SVR in entire patients with chronic HCV infection: 
a baseline platelet count of > 150 × 103/µL had a sensitiv-
ity of 76.0%, a specificity of 83.9%, and an AUC of 0.873 
(Fig. 1A). In patients with genotype 1 and 2, a baseline 
platelet count of > 150 × 103/µL had a sensitivity of 83.5% 
and 77.2%, a specificity of 77.2% and 80.7%, and an AUC 
of 0.782 and 0.868, respectively (Fig. 1B and 1C).

DISCUSSION

This study investigated the factors that may contrib-
ute to an SVR in treatment-naive patients with chronic 
HCV infection who are treated with the combination of 
PEG-IFN α-2a/-2b and ribavirin. Since baseline predic-
tors of response are useful for advising patients about 
their likelihood of an SVR, and treatment-related pre-
dictors are useful for determining the treatment course 
and duration, factors that may influence the rate of an 
SVR to therapy have been investigated extensively [8]. 
The present study therefore focused on the SVR pre-
dictive ability of both baseline factors and treatment-re-
lated factors. Several predictors have been identified in 
previous clinical trials, of which the HCV genotype and 
HCV RNA levels have been considered the most import-
ant [5,8,13-15]. 

In the current study, the baseline (i.e., pretreatment) 
predictive factors of SVR were young age, genotype 
2, HCV RNA level of < 800,000 IU/mL, and a baseline 
platelet count of > 150 × 103/µL. Similar to previous stud-
ies [15,16], the SVR rate for antiviral therapy was higher 
in younger patients than in older patients in the present 
study. As mentioned above, HCV genotype is one of the 
most important SVR predictors. Consistent with previ-
ous studies, we found that the SVR rate was higher in 
genotype 2 patients than in genotype 1 patients, by in-
tention-to-treat analysis (63% vs. 79.5%, p = 0.001). 

Figure 1. Receiver operating characteristic (ROC) curves were constructed to determine the optimal platelet-count cutoff points 
for the prediction of sustained virological response (SVR). (A) At baseline (i.e., pretreatment), a platelet count of > 150 × 103/µL 
could be a predictive factor related to the SVR in entire patient with hepatitis C virus infection (area under the receiver oper-
ating characteristic curve [AUC] = 0.873). (B) In patients with genotype 1, a platelet count of > 150 × 103/µL could be a predictive 
factor related to the SVR (AUC = 0.782). (C) In patients with genotype 2, a platelet count of > 150 × 103/µL could be a predictive fac-
tor related to the SVR (AUC = 0.868). The solid line represents the ROC based on chance alone and has a c-statistic value of 0.5.
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Interestingly, the SVR rates of both genotypes 1 and 2 
in this study were higher than those reported previously 
[5,15,17]. However, the high SVR rate reported herein is 
compatible with the findings of previous Korean stud-
ies [18-20]. Although the reasons for this difference are 
largely unknown, the good outcomes of Eastern (includ-
ing Korean) patients regarding treatment efficacy could 
be due to the favorable interleukin 28B (IL-28) gene 
polymorphism [21,22], the lower proportion of obese 
patients, and greater treatment adherence [12,19,20]. 
Another possible reason for the present outcome could 
be the low number of cirrhotic patients and the > 60% 
high rate of a treatment adherence of ≥ 80/80/80. In par-
ticular, the treatment was maintained for a sufficient 
period of time in 83% of patients. In the current study, 
adherence to treatment was an independent predictive 
factor for achievement of SVR, and the SVR rates of gen-
otypes 1 and 2 patients were as high as 74.7% and 84.4%, 
respectively, when a per-protocol analysis was applied. 
It is well known that improved adherence to treatment 
can enhance SVR rates [12,18,23]. Therefore, the present 
findings suggest that efforts to improve adherence to 
treatment could increase the SVR rate among patients 
who obtain better outcomes on antiviral therapy.

A low baseline HCV RNA level is associated with a sig-
nificantly higher probability of achieving SVR. Our re-
sults did confirm the importance of baseline HCV RNA 
levels (< 800,000 IU/mL) for achieving SVR by multivar-
iate analysis [8,15].

While baseline predictive factors of SVR are useful 
for predicting the efficacy of antiviral therapy, they are 
not sufficient for clinical decision making. Therefore, 
knowledge of predictive factors during treatment would 
be extremely valuable. This study found that achieve-
ment of RVR and a treatment adherence of ≥ 80/80/80 
were related to treatment-related predictive factors of 
SVR. This is consistent with it previously being shown 
that RVR at 4 weeks is an excellent predictor of SVR, es-
pecially in genotype 1 [24,25]. EVR, which is known to be 
one of the most important predictors of SVR, could not 
perform in regression analysis [26]. It would be impos-
sible to analyses it as a predictive factor of SVR, because 
treatment was stopped in patients without EVR in ac-
cordance with the guidelines.

Another interesting finding of the present study is the 
association between platelet count and SVR in treatment 

for chronic HCV infection. It is well known that throm-
bocytopenia is associated with chronic HCV infection 
and could be significantly correlated with liver fibrosis 
stage [11,27]. In patients with chronic HCV infection, 
advanced fibrosis tends to be associated with a lower 
platelet count, and a decreased platelet count is in turn 
known to be associated with a diminished treatment re-
sponse [28,29]. Mild thrombocytopenia is generally de-
fined as a platelet count of ≤ 150 × 103/µL, and a platelet 
count of < 100 × 103/µL has been used to identify liver 
cirrhosis in patients with chronic viral hepatitis [11,30]. 
In the present study, the rate of liver cirrhosis did not 
differ significantly between SVR and non-SVR patients. 
Nevertheless, a baseline platelet count of > 150 × 103/µL 
was identified as a predictive factor for SVR in entire pa-
tients with chronic HCV infection. This suggests that 
even in the absence of definitive evidence of liver cir-
rhosis based on clinical measurements, a platelet count 
of ≤ 150 × 103/µL is associated with advanced fibrosis in 
patients with chronic HCV infection. In agreement with 
this result, it has been reported that patients with a base-
line platelet count of > 120 × 103/µL had a higher proba-
bility of an SVR [31-33]. Thus, the findings of the present 
study suggest that thrombocytopenia is an important 
factor for SVR prediction; it is considered beneficial in 
predicting the response of patients treated with PEG-
IFN plus ribavirin. 

 Treatment in patients with chronic HCV infection is 
changing from interferon based therapy to DAA. How-
ever, although DAA has high cure rate, many patients 
are not treated with DAA for cost and insurance prob-
lems [7]. Therefore, patients who have good baseline 
predictors such as a baseline platelet count of > 150 × 103/
µL, young age, genotype 2 and low HCV RNA level can 
be treated with interferon based therapy instead of DAA.

This study was subject to several potential limitations. 
Selection bias was present due to the retrospective study 
design, and the unavailability of some data in the cur-
rent study may have affected the results of the multivari-
ate analysis. Despite these concerns, this study makes an 
important contribution to the understanding of predic-
tive factors of SVR. Deviations from intention-to-treat 
analysis could introduce potential investigator bias with 
respect to interpretation of the results. This study did 
not investigate the IL-28 gene polymorphism. About 95% 
of Korean patients with chronic HCV infection have fa-
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vorable IL-28 gene polymorphism to virologic response. 
Therefore, guidelines of the Korean Association for the 
Study of the Liver did not recommend the evaluation of 
IL-28 gene polymorphism for prediction of SVR. Finally, 
it was possible to underestimate the degree of fibrosis 
and cirrhosis, because a liver biopsy or indirect fibrosis 
diagnosis method such as fibroscan were not performed 
in all of the patients. To overcome this limitation, liv-
er cirrhosis was diagnosed in accordance with criteria 
based on clinical guidelines. The possibility of cirrhosis 
may be suggested by the history, clinical manifestation, 
histology, or compatible laboratory and imaging criteria. 

In conclusion, young age, genotype 2, low HCV RNA 
level, RVR, and treatment adherence were significant-
ly associated with SVR. Another finding of this study 
demonstrates that platelet count appears to be a signif-
icant factor predicting a greater likelihood of SVR, and 
could thus be a useful predictor for SVR. Platelet count 
might therefore be useful for developing individualized 
treatments and optimizing treatment outcomes in pa-
tients with chronic HCV infection. Further studies are 
needed to confirm this.
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