
Copyright © 2021 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 2021;36(Suppl 1):S1-S8 
https://doi.org/10.3904/kjim.2019.357

1Department of Internal Medicine, 
Seoul National University Bundang 
Hospital, Seongnam; 2Department 
of Internal Medicine, Inje University 
Ilsan Paik Hospital, Goyang; 
3Department of Internal Medicine, 
Soonchunhyang University Bucheon 
Hospital, Bucheon; 4Department 
of Internal Medicine, Jeonbuk 
National University Hospital, Jeonju; 
5Department of Internal Medicine, 
Chungnam National University 
College of Medicine, Daejeon; 
6Department of Internal Medicine, 
Inje University Busan Paik Hospital, 
Busan; 7Department of Internal 
Medicine, Keimyung University 
School of Medicine, Daegu, Korea

Background/Aim: This study aimed to establish the real-world effectiveness and 
safety of grazoprevir/elbasvir (EBR/GZR) therapy in South Korea.
Methods: A total of 242 patients with chronic hepatitis C virus (HCV) genotype 1 
or 4 infection who started EBR/GZR were consecutively enrolled from seven ter-
tiary hospitals. Retrospective analysis of the fractions of patients that achieved 
sustained virological response (SVR) was performed, and the incidence of adverse 
events was noted.
Results: The mean age of enrolled patients was 59.0 ± 12.6 years and 47.5% were 
males. Patients with HCV genotype 1b accounted for 93.8% (n = 227), and patients 
with HCV of unspecified genotype 1 accounted for 5.8% (n = 14). Hypertension 
was the most common comorbid disease (29.8%) followed by diabetes (22.7%) and 
chronic kidney disease (CKD, 12.4%). SVR rates of treatment-naïve and treat-
ment-experienced patients were 85.5% (182/213) and 93.1% (27/29), respectively, in 
the intention-to-treat analyses, whereas in the per-protocol analyses, those were 
97.8% (179/183) and 100% (28/28), respectively. Fewer patients with HCV genotype 1 
of unspecified subtype achieved SVR (81.8%, n = 11) compared to the patients with 
SVR infected with genotype 1b (99%, n = 198, p < 0.001). All patients with CKD 
showed SVR. Itching (12%) and dyspepsia (4.1%) were common adverse events. Of 
the four patients who discontinued the antiviral therapy, one experienced mild 
fatigue but neither treatment withdrawal was because of an adverse event.
Conclusions: EBR/GZR showed high real-world effectiveness and safety in Korean 
patients with chronic HCV infection regardless of the previous antiviral treat-
ment, liver cirrhosis, or CKD status. 
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INTRODUCTION

Hepatitis C virus (HCV) is an important cause of chronic 
liver disease and hepatocellular carcinoma (HCC). Over 

71 million people are estimated to be infected world-
wide, and there were 475,000 HCV-related deaths in 2015 
[1-3]. In Korea, the prevalence of anti-HCV positivity has 
been reported to be 0.64% to 0.78% [4]; it increases with 

Received : October 28, 2019
Revised : November 28, 2019
Accepted : December 20, 2019

Correspondence to
Sook-Hyang Jeong, M.D.
Department of Internal 
Medicine, Seoul National 
University Bundang Hospital, 82 
Gumi-ro 173beon-gil, Bundang-
gu, Seongnam 13620, Korea
Tel: +82-31-787-7034
Fax: +82-31-787-4052
E-mail: jsh@snubh.org
https://orcid.org/0000-0002-
4916-7990

mailto:jsh@snubh.org
http://crossmark.crossref.org/dialog/?doi=10.3904/kjim.2019.357&domain=pdf&date_stamp=2021-03-01


S2 www.kjim.org https://doi.org/10.3904/kjim.2019.357

The Korean Journal of Internal Medicine Vol. 36, Suppl 1, March 2021

age and is the second most common cause of liver cir-
rhosis (LC) and HCC [5].

A single pill containing elbasvir (EBR) and grazoprevir 
(GZR), the inhibitors of non-structural proteins (NS) 5A 
and NS3/4A, has been developed to control HCV infec-
tion with once daily dosing. Since May 2017, EBR/GZR 
combination has been approved in South Korea for the 
treatment of adult chronic hepatitis C or compensated 
cirrhotic patients who are infected with HCV genotype 
1 or 4. Previous clinical trials [6-8] showed that 95% to 
97.8% of treatment-naïve and 88.9% of treatment-expe-
rienced patients had successfully achieved sustained vi-
rological response (SVR) in 12 weeks after completion of 
therapy. The treatment showed favorable efficacy in LC 
patients: 97% to 98% developed SVR [6,7]. Although race 
may affect the treatment response to direct-acting anti-
viral agents [9,10], most studies from Western countries 
where HCV is prevalent included only a limited number 
of Asian patients. Recent pooled analyses of Asian par-
ticipants of EBR/GZR phase 2/3 trials showed high effi-
cacy, with 96.9% achieving SVR in 15 countries [11]. De-
spite 98.6% (73/74) of Korean genotype 1b patients have 
been shown to achieve SVR12 [12], there have been no 
real-world data from Korean patients published so far. 

Thus, we aimed to investigate the effectiveness and 
safety of the EBR/GZR therapy in a real-world setting 
in South Korea. Additionally, we sought to establish 
whether any comorbid diseases affected the attainment 
of SVR in Korean patients.

METHODS

Subjects
This retrospective study consecutively included 242 pa-
tients with HCV genotype 1 or 4 infection who received 
at least one dose of EBR/GZR therapy between May 2017 
and June 2018. Seven tertiary hospitals located in differ-
ent regions of South Korea had participated. EBR/GZR 
was administered orally at a fixed dose of 50 mg of EBR 
and 100 mg of GZR once daily according to the label. 
This study was approved by the Institutional Review 
Boards of the seven participating hospitals (i.e., Seoul 
National University Bundang Hospital, B-1809/495-108), 
and the requirement for obtaining written informed 
consent was waived because this study was based on the 

retrospective review of existing medical records.
Patients who had been treated with at least one dose of 

interferon/peginterferon-based therapy or direct-acting 
antiviral agents other than EBR/GZR were considered as 
treatment-experienced group, whereas all other patients 
were considered as treatment-naïve. 

The persistence of HCV RNA for more than 6 months 
was defined as chronic hepatitis C. The diagnosis of 
LC was made by histologic or clinical findings of por-
tal hypertension [13], including cirrhotic appearance of 
the liver with splenomegaly, revealed by imaging (ultra-
sonography, computed tomography, or magnetic reso-
nance imaging), thrombocytopenia, presence of varices 
on endoscopy, ascites, and/or hepatic encephalopathy. 
Patients with hepatocellular carcinoma were considered 
as a separate HCC group, regardless of their liver func-
tion. 

Laboratory tests
Estimated glomerular filtration rate (eGFR) was calcu-
lated using the original Modification of Diet in Renal 
Disease Study equation [14] based on creatinine and pa-
tient characteristics. Chronic kidney disease (CKD) was 
categorized into five stages according to eGFR values. 

HCV genotyping and RNA concentration measure-
ment by real-time polymerase chain reaction were per-
formed at the certified laboratories at each participat-
ing site. In several patents with HCV genotype 1b, the 
presence of NS5A resistance-associated substitutions 
(RAS) was tested by direct Sanger sequencing at a central 
laboratory (Seoul Clinical Laboratories, Yongin, Korea). 
The results were reported as negative, positive, or “un-
determined,” based on the presence of L31 or Y93 RAS. 
The limit of HCV RNA concentration for the detection 
of RAS was 1,000 IU/mL. 

Measurements of the treatment response and ad-
verse events of antiviral therapy
SVR was defined as undetectable HCV RNA level at 12 
weeks after completion of treatment according to the 
practice guideline for hepatitis C management [15]. Viral 
breakthrough referred to the reappearance of HCV RNA 
during the treatment, and relapse was defined as the re-
appearance of HCV RNA after initial viral elimination 
with undetectable HCV RNA level at the end of treat-
ment. Because several patients did not visit the clinic 
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for SVR evaluation at the exact weeks, the RNA data ob-
tained in a window period of ± 4 weeks were accepted. 
Patients lost to follow-up after the completion of antivi-
ral therapy and not evaluated for SVR were considered 
as “no SVR” in the intention-to-treat (ITT) analysis.

The adverse events were based on medical chart re-
view by the attending physician. Owing to the limitation 
of the study’s retrospective design, the grade of adverse 
events could not be evaluated. 

Statistical analysis
Analyses were conducted by descriptive statistics for vi-
rological outcomes, safety, and comorbid diseases using 
the chi-squared test. SVR in the ITT analysis was calcu-
lated for all enrolled patients (n = 242). In the per-pro-
tocol (PP) analysis, SVR was calculated for the subjects 
who completed the scheduled treatment and follow-up 
for ≥ 12 weeks after treatment completion (n = 213). All 
statistical analyses were performed using Stata version 
14.0 (Stata, College Station, TX, USA).

RESULTS

Baseline patient characteristics
As shown in Table 1, the mean age of the participants 
was 59.0 years (SD, 12.6), and 111 (47.5%) were male. Most 

Table 1. Baseline characteristics of the studied cohort (n = 242)

Characteristic Value

Age, yr-old 59.0 ± 12.6

Male sex 111 (47.5)

Liver disease status

Chronic hepatitis C 169 (69.8)

Liver cirrhosis, compensated 71 (29.3)

Hepatocellular carcinoma 2 (0.8)

Previous antiviral treatment

Naïve 213 (88.0)

Experienced 29 (12.0)

Interferon-based 27 (93.1)

Direct-acting antiviral  
 agent-based 

2 (6.9)

Virological study

RNA viral load, IU/mL 1.4 × 106 (100–2.2 × 107)

> 800,000 159 (65.7)

> 2,000,000 107 (44.2)

Genotype

1b 227 (93.8)

1, unspecified 14 (5.8)

4 1 (0.4)

Resistance-associated  
 NS5A substitutions

Not tested 201 (83.1)

Tested  41 (16.9),  
   all genotype 1b

Negative 18 (43.9)

Positive 24 (56.1)

L31 1 (4.2)

L31 + Y93 15 (62.5)

Y93 7 (29.2)

Not specified 1 (4.2)

HBV coinfection 3 (1.2)

Laboratory findings

WBC, /mm3 5,410 (1,023–15,920)

Hb, g/dL 13.4 (7.1–18)

PLT, × 103/mm3 176 (38–457)

Cr, mg/dL (n = 223) 0.8 (0.4–12.3)

MDRD GFR, mL/min/1.73 m2 93 (4.5–191)

30–59 9 (3.7)

15–29 1 (0.4)

< 15 20 (8.3)

Albumin, g/dL 4.4 (2.2–5.2)

Characteristic Value

Bilirubin, mg/dL 0.7 (0.2–7.4)

ALP, IU/L 95 (29–459)

AST, IU/L 43 (12–307)

ALT, IU/L 38 (7–603)

GGT, IU/L 40 (8–678)

PT, INR 1.05 (0.86–3.04)

Values are presented as mean ± SD, number (%), or median 
(range).
HBV, hepatitis B virus; WBC, white blood cell; Hb, hemo-
globin; PLT, platelet; Cr, creatinine; MDRD, Modification 
of Diet in Renal Disease Study; ALP, alkaline phosphatase; 
AST, aspartate aminotransferase; ALT; alanine aminotrans-
ferase; LC, liver cirrhosis; GGT, gamma glutamyl transfer-
ase; PT, prothrombin time; INR, international normalized 
ratio.

Table 1. Continued
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patients had chronic hepatitis (69.8%), and 29.3% had 
compensated LC. A total of 213 patients (88.0%) were 
naïve for antiviral treatment, and 29 (12.0%) had expe-
rience of other antiviral therapy before the EBR/GZR 
therapy (Table 1). Only one patient was infected with 
HCV genotype 4, and most enrolled patients had HCV 
genotype 1b, which is the major genotype in Korea. HCV 
genotype 1a cases were not included in this study. For-
ty-one patients with HCV genotype 1b were screened 
in the RAS test, and 24 patients were found positive for 
NS5A RAS: one (for L31), 15 (for L31 + Y93), seven (for Y93), 
and one (for an undetermined RAS). 

SVR rates after EBR/GRZ therapy in Korean HCV-in-
fected patients
As shown in Fig. 1A, SVR was achieved by 86.4% and 
98.1% Korean patients on EBR/GRZ therapy according 
to the ITT and PP analyses, respectively. Of the 29 pa-
tients who were excluded from the PP analysis, four had 
stopped antiviral therapy within 30 days of treatment for 
the reasons unrelated to an adverse event or inadequate 
response, and 25 had completed the scheduled therapy 
for 12 weeks but did not visit the clinic for SVR evalu-
ation. According to subgroup analyses (Fig. 1B), 97.8% 
of treatment-naïve and 100% of treatment-experienced 
patients developed SVR in the PP analysis (p = 0.442). We 
looked for the effect of the underlying liver disease and 

found that 100% of compensated LC patients and 97.2% 
of chronic hepatitis patients showed SVR (p = 0.159). Two 
HCC patients who had been treated and not recurred 
for more than 6 months also achieved SVR. Although 
their number was small, fewer patients with HCV gen-
otype 1 of unspecified subtype achieved SVR (81.2%) 
compared to the fraction of those with HCV genotype 
1b (99%). Notably, two genotype 1b patients who failed 
to achieve SVR had Y93 substitution. Therefore, geno-
type and RAS were important predictive factors for SVR 
following EBR/GRZ therapy. Detailed clinical character-
istics of the four patients who did not show SVR after 
EBR/GRZ therapy are described in Table 2.

Effects of comorbid diseases on the SVR after EBR/
GRZ therapy in Korean HCV-infected patients 
In the 242 HCV-infected patients, the most common 
comorbid diseases were hypertension (29.8%) and dia-
betes mellitus (22.7%) (Table 3). Moderate or severe renal 
disease, i.e., CKD stage ≥ 3 (eGFR < 60 mL/min/1.73 m2) 
was found in 30 (12.4%) patients. Of them, 20 had stage 5 
CKD (eGFR < 15 mL/min/1.73 m2). All CKD patients had 
completed 12 weeks of EBR/GZR therapy and achieved 
SVR according to the PP analysis. Fifteen patients had 
a history of hepatic or extrahepatic malignancy (6.2%), 
and cerebrovascular diseases were found in 5.0%. Of the 
six patients with depression, one failed to achieve SVR 

Figure 1. Sustained virological response (SVR) rates in response to elbasvir/grazoprevir therapy in Korean patients infected 
with genotype 1 or 4 hepatitis C virus. (A) Overall, (B) subgroup analyses. ITT, intention-to-treat; PP, per-protocol; TN, treat-
ment-naïve; TE, treatment-experienced; CH, chronic hepatitis; cLC, compensated liver cirrhosis; HCC, hepatocellular carci-
noma; RAS, resistance-associated substitution; CKD, chronic kidney disease (estimated glomerular filtration rate < 60 mL/
min/1.73 m2).
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despite the completion of EBR/GZR therapy. Other co-
morbid diseases were not frequently found in our study 
cohort, and all individuals with those diseases achieved 
SVR. 

Tolerability of elbasvir/grazoprevir therapy in Korean 
HCV-infected patients
Adverse events of any grade were reported in 24.4% 
(59/242) of patients during EBR/GZR therapy (Table 4). 
Itching was the most common symptom found in 12% 
of patients. Alanine aminotransferase (ALT) elevation 
greater than five times the upper limit of normal (ULN) 
was found in one (0.4%) patient at week 12, whereas ALT 
elevation greater than 2 × ULN was detected in 11 (4.5%) 
patients. In three of these patients (27.3%), ALT elevation 
was detected within 4 weeks after the start of antiviral 
treatment. In five patients (45.5%), it was found on week 
8, and in another three patients (27.3%)—towards the end 
of the 12 weeks of treatment (Supplementary Table 1). All 
of these patients, except one lost to follow-up, achieved 
SVR successfully after 12 weeks of antiviral therapy, and 
8 of 11 patients (72.7%) showed improved ALT level with-
out any specific treatment. 

Dyspepsia, fatigue, epigastric pain, nausea was found 
in 2–4% of the patients (Table 4). Nonetheless, no sub-
ject had considered to withdraw from EBZ/GZR thera-
py because of the symptoms. Of the four patients who 
stopped antiviral therapy within 30 days in our study, 
three did not report any symptoms and one (54-year-old 
woman) felt mild fatigue during antiviral treatment. 

DISCUSSION

In this retrospective real-world study in Korean patients 

infected with HCV genotype 1 or 4, EBR/GZR therapy 
proved to be highly effective with 98.1% of patients hav-
ing achieved overall SVR irrespective of the previous an-
tiviral treatment experience or presence of LC. Further-
more, EBR/GZR therapy was well tolerated in our study 
cohort, which included patients with various comorbid 
diseases, including CKD. To the best of our knowledge, 
this is the first real-world study of EBR/GRZ therapy in 
the Korean population. 

A recent integrated study of Korean patients who par-
ticipated in EBR/GZR clinical trials showed that all gen-
otype 1b patients who had completed EBR/GZR therapy 
achieved successful SVR12 [12]. Of them, 22% had RAS. 
In the present study, the SVR rate was slightly lower 
than that in the integrated study because two genotype 
1b treatment-naïve patients with Y93 substitution failed 
to develop SVR. RAS was an important predictor of the 
EBR/GZR therapy efficacy in a previous real-world study 
from Japan. Mashiba et al. [16] had reported that NS5A 
L31/Y93 double mutation was found in treatment-naïve 
patients who failed to achieve SVR after EBR/GZR ther-
apy. In our study, RAS testing was performed based on 
the commercial laboratory test only for the common 
sites, so patients who failed to achieve SVR after EBR/
GZR therapy may have had uncommon RAS.

The effect of HCV genotype 1 subtype on the antivi-
ral efficacy has not been conclusively elucidated yet be-
cause the majority of clinical trials included genotype 1a 
or 1b patients only or analyzed genotype 1 data in sub-
type-unspecific way, when data from all subtypes were 
pooled [17-19]. Notably, we found that a lower fraction of 
patients with HCV genotype 1 with unspecified subtype 
achieved SVR compared to the fraction of patients with 
defined HCV subtype. Because the “unspecified” result 
might imply genetic diversity of the virus, our data sug-

Table 2. Clinical characteristics of the four patients who failed to achieve sustained virological response after elbasvir/grazo-
previr therapy

Case no. Age, yr Sex LC
Previous  

treatment
Genotype

Viral load,  
IU/mL

RAS Comorbidities
Treatment 
completion

1 83 Male No No 1b 5,510,656 Y93 CVA, DM Yes

2 48 Female No No 1 1,190,000 NA Depression Yes

3 62 Female No No 1b 2,683,800 Y93 No Yes

4 51 Female No No 1 6,359,136 NA No Yes

LC, liver cirrhosis; RAS, resistance-associated substitutions; CVA, cerebrovascular accidents; DM, diabetes mellitus; NA, not 
available.
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gested that a detailed re-evaluation could be necessary 
in patients with the unspecified HCV genotype subtype. 
The phylogenetic analysis of HCV is still developing, 
and several novel subtypes have been described in a re-
cent study [20]. Thus, infection with HCV genotype 1 
strains of unspecified subtype may be better treated with 
a carefully controlled pan-genotypic antiviral regimen. 

The prevalence of HCV infection is characteristically 
increasing with age in Korea. According to a recent na-
tionwide study, anti-HCV seroprevalence rates in indi-
viduals over 40, 50, 60, and 70 years of age were 0.38%, 
0.61%, 1.06%, and 1.63%, respectively [21]. Because the 
aged HCV-infected population must have various co-
morbidities, the effect of comorbid disease and concom-
itant medication on the antiviral efficacy is an important 
issue. In our study, 47.9% of studied patients had more 
than one comorbid disease. Nevertheless, the antiviral 
efficacy was not significantly influenced by the pres-
ence of comorbid diseases (Tables 2 and 3). In particular, 
100% of patients with renal disease achieved SVR, and 
a previous real-world study that included patients with 
CKD [22,23] showed that 96–98% of them developed 

SVR. With respect to the tolerability, the frequency of 
adverse events in patients with CKD (18.8%) was similar 
to that in patients with preserved renal function (21.5%, 
p = 0.794, data not shown).

In previous clinical trials, EBR/GZR combination was 
well tolerated but the most common adverse events were 
fatigue (7% to 23%), headache (10% to 20%), and nausea 
(5% to 8%) [8,24,25]. In the present study, the frequency of 
fatigue or headache was quite low (< 3%), but itching was 
reported by 12% of the patients. Because adverse events 
were reviewed retrospectively in our study, the symp-
toms might be underestimated. Nonetheless, our data 
suggested that clinicians who treat HCV patients need 
to consider itching as a common side effect of antiviral 
treatment, which has not been reported in clinical trials. 
ALT elevation over 5 × ULN, which was seen in 1% of 
clinical trial participants according to the US FDA label 
[26], was observed only once in our study, whereas mild 
ALT elevation was found in 4.5% of subjects but not in 
a clear relation with antiviral treatment response. Al-
though in the majority of patients ALT elevation sub-
sided without any specific treatment, the detailed mech-

Table 3. SVR rates with grazoprevir/elbasvir therapy in 
patients with hepatitis C virus infection and other comorbid 
diseases 

Variable No. (%)
SVR 

rate, %

Any comorbid disease 116 (47.9) 98.2

Hypertension 72 (29.8) 100

Diabetes mellitus, uncomplicated 41 (16.9) 100

Diabetes mellitus, complicated 14 (5.8) 92.3

Moderate or severe renal disease 30 (12.4) 100

Malignancy 15 (6.2) 100

Cerebrovascular diseases 12 (5.0) 90.9

Depression 6 (2.5) 83.3

Myocardial infarction 4 (1.7) 100

Chronic pulmonary disease 4 (1.7) 100

Peptic ulcer disease 3 (1.3) 100

Peripheral vascular disease 3 (1.3) 100

Connective tissue disease 3 (1.3) 100

Dementia 2 (0.8) 100

Congestive heart failure 1 (0.4) 100

SVR, sustained virological response.

Table 4. Adverse events during elbasvir/grazoprevir therapy 
in Korean patients with hepatitis C virus infection (n = 242)

Variable No. (%)

Any 59 (24.4)

Itching 29 (12.0)

ALT elevation 

> ×2 ULN 11 (4.5)

> ×5 ULN 1 (0.4)

Dyspepsia 10 (4.1)

Fatigue 7 (2.9)

Epigastric pain 6 (2.5)

Nausea 5 (2.1)

Dizziness 4 (1.7)

Vomiting 2 (0.8)

Flu-like symptoms 2 (0.8)

Rash 1 (0.4)

Anemia 1 (0.4)

Depression 0 

Others 11 (4.6)

ALT, alanine aminotransferase; ULN, upper limit of normal.
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anism of this phenomenon needs to be elucidated. 
Our study had several limitations. First, 11.9% of the 

patients have not been evaluated for the SVR, so the pro-
portion of patients achieving SVR may be either over-
estimated in the PP analysis or underestimated in the 
ITT analysis. It was an unavoidable situation in the re-
al-world setting, but antiviral efficacy would be favorable 
because even three of the four patients who withdrew 
EBR/GRZ therapy within 30 days did not show detect-
able HCV RNA level at 12 weeks after antiviral therapy 
(data not shown). Secondly, the adverse events were not 
graded owing to retrospective design. Nonetheless, visits 
to respective physicians on each site confirmed that all 
treatment withdrawal cases were not related to adverse 
events: one person withdrew due to unaffordability and 
three were lost to follow-up. 

In conclusion, EBR/GRZ therapy showed high re-
al-world effectiveness and good tolerability except that 
itching was found in 12% of Korean patients with chron-
ic HCV infection regardless of previous antiviral treat-
ment, LC, or CKD.
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