@ﬁ SPANDIDOS
,3,‘ PUBLICATIONS

EXPERIMENTAL AND THERAPEUTIC MEDICINE 16: 1026-1028, 2018

Grazoprevir/elbasvir treatment for the relapse of HCV
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Abstract. The treatment of chronic hepatitis C has radically
changed due to the development of direct-acting antiviral
agents (DA As). Twelve-week treatment with ledipasvir and
sofosbuvir (LDV/SOF), a combination of DAAs, is highly
effective in patients with hepatitis C virus (HCV) genotype 1
infection. However, the overall sustained virological response
rate 12 weeks after the end of treatment (SVR12) is not 100%.
Elbasvir (EBR) combined with grazoprevir (GZR) is the latest
approved therapy for patients with genotype 1 or 4 chronic
hepatitis C. However, to the best of our knowledge no case
reports have described retreatment with GZR/EBR in patients
with a history of failed LDV/SOF treatment. The present case
report indicated a case in which GZR/EBR was effective for
the retreatment of a patient with a history of failed LDV/SOF
treatment and chronic hepatitis C. The present study indicated
a 55-year-old Japanese male with a history of chronic hepatitis
C and compensated liver cirrhosis. The patient exhibited the
amino acid mutation Y93H in NS5A. Therefore, treatment with
LDV/SOF was initiated, which was effective and suppressed
the virus during oral administration. However, 4 weeks after
treatment, the patient's viral load relapsed and returned to its
original level. After the patient provided informed consent,
treatment with GZR/EBR was initiated. No problems related
to GZR/EBR were observed during treatment and the patient's
SVRI12 was evaluated at 12 weeks posttreatment. In conclu-
sion, GZR/EBR treatment was useful for treating a relapse
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of HCV genotype 1b infection in the present case after
LDV/SOF treatment, despite liver fibrosis, in the presence
of the high-frequency amino acid mutation Y93H in NS5A.
Although it will be necessary to examine a large number of
cases, the present findings suggest that GZR/EBR may be a
potential treatment option for relapse of HCV genotype 1b
infection after LDV/SOF treatment.

Introduction

Hepatitis C virus (HCV) remains the main cause of severe
liver disease. Due to medical progress, the number of new
HCYV infections has been decreasing. However, HCV-related
morbidity and mortality are expected to continue rising, and
approximately 399,000 people die each year from hepatitis
C, mostly due to cirrhosis and hepatocellular carcinoma
(http://www.who.int/mediacentre/factsheets/fs164/en).

To date, several direct-acting antiviral agents (DA As) have
been designed and developed to target individual portions of
the viral proteins, including NS3/4A, NS5B, and NS5A (1). A
new treatment method using DA As is highly active against
HCV and has few side effects. In particular, twelve-week
combination treatment with the DAAs ledipasvir (LDV), an
NS5A inhibitor, and sofosbuvir (SOF), an NS5B polymerase
inhibitor, is highly effective in patients with HCV genotype
1 infection (2). However, the treatment is not perfect, as the
overall SVR at 12 weeks after the end of treatment is 98.8%,
not 100% (3). In addition, the next treatment regimen for
LDV/SOF failure cases has not been established.

Elbasvir (EBR), an NS5A inhibitor, combined with
grazoprevir (GZR), an NS3/4A protease inhibitor, is the latest
approved therapy for patients with genotype 1 or 4 chronic
hepatitis C (4). Compared to LDV/SOF, EBR/GZR has few
side effects and limited drug interactions and can be given
to patients with illnesses such as heart failure. In the 2016
AASLD/IDSA guidelines, 12 weeks of EBR/GZR treatment
was recommended as level A therapy for treatment-expe-
rienced patients (prior exposure to peginterferon/ribavirin)
with genotype la or 1b infection. However, clinical experi-
ence and trial data on the retreatment of any patient that had
previously received treatment with LDV/SOF are very limited
(http://www.hcvguidelines.org.). Therefore, the present study
reported a case in which GZR/EBR was effective for the
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Table I. RAV alignment of NS3 and NS5A in patient before
and after the treatment of LDV/SOF.
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Table II. Laboratory patient data before treatment with grazo-
previr/elbasvir.

RAVs Before LDV/SOF After LDV/SOF

NS3/V36A . ;
NS3/T54A ; ;
NS3/T54S - ;
NS3/QS0L - :
NS3/Q80R - :
NS3/A156S - :
NS3/A156T - -
NS3/A156V . ;
NS3/D168A - -
NS3/D168E - :
NS3/D168H - :
NS3/D168T - ;
NS3/D168V - -
NSSA/L31F ; ;
NS5A/L31M ; _
NSSA/L31V - :
NS5A/Y93H H>99% H>99%

LDV, ledipasvir; SOF, sofosbuvir; RAV, resistance-associated variant;
Y93H H>99%, substitution rate of tyrosine to histidine at amino acid
93 is >99%.
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Figure 1. The patient's HCV course. The patient had a history of chronic
hepatitis C, with a viral load of 6.0 log IU/ml. Before treatment, the patient's
ALT levels were slightly elevated; however, these metrics returned to
normal immediately after LDV/SOF treatment commenced, with virus
antibody titers continuing to decrease. However, 4 weeks after treatment,
the patient's viral load began to increase and returned to its original level.
Approximately 6 months after LDV/SOF treatment, we started the patient on
GZR/EBR for a total of 12 weeks. The patient achieved an SVR at 12 weeks
after GZR/EBR treatment.

retreatment of a patient with a history of failed LDV/SOF
treatment for chronic hepatitis C.

Reference
Variables Value Units range
Total protein 83 g/dl 6.5-8.2
Albumin 4 g/dl 3555
Albumin/globulin ratio 0.93 1-1.8
Blood urea nitrogen 19.8 mg/dl 8.2-43
Creatinine 0.97 mg/dl 0.5-1
Total bilirubin 12 mg/dl 0.1-12
Direct bilirubin 0.5 mg/dl 0.1-0.6
Aspartate transaminase 32 u/1 10-35
Alanine transaminase 29 U/ 5-40
Alkaline phosphatase; 509 u/1 100-340
Lactate dehydrogenase 113 u/1 110-220
v-glutamyl transpeptidase 18 u/1 0-30
Total cholesterol 99 mg/dl 130-219
Triglyceride 47 mg/dl 30-149
Na 138 mmol/l  135-146
K 42 mmol/l 3.5-4.6
Cl 104 mmol/l 96-110
White blood cells 1410 /ul 4700-8,700
Red blood cells 375x10* /ul 370-490
Hemoglobin 10 g/dl 13-17
Hematocrit 313 % 35-45
Platelets 2.9x10* /ul 15-35
Neutrophils 78.5 % 38-71.9
Eosinophils 1 % 0.2-6.8
Basophils 0 % 0-1
Lymphocytes 11.5 % 26-46.6
Monocytes 95 % 2.3-7.7
Prothrombin time 49 % 80-100

Laboratory data revealed severe pancytopenia due to increased
splenic function. The patient's FIB4 index was 11.27.

Case report

A 55-year-old Japanese male had a history of chronic hepatitis C
with compensated liver cirrhosis; his viral load was 6.0 log TU/
ml, and his viral genotype was 1b. In addition, he exhibited the
high-frequency amino acid mutation (>99%) Y93H in NS5A.
Although his medical history included three instances of gastro-
esophageal varix rupture due to excessive drinking in addition
to HCV infection, suggesting uncompensated liver cirrhosis, the
patient later stopped drinking, and the liver function reflected
compensated cirrhosis. Therefore, we started treatment for the
patient's chronic hepatitis C infection using LDV/SOF.

Two weeks after commencing LDV/SOF treatment, his viral
load decreased to below the detection sensitivity. However,
4 weeks after treatment, his viral load increased and returned
to its original level. No change was observed in the amino acid
mutation after LDV/SOF treatment; the high-frequency Y93H
mutation (>99%) in NS5A remained stable (Fig 1; Table I).



There was no evidence for subsequent treatments after failure
on LDV/SOF. His liver function reflected the compensated
cirrhoss as before treatment with LDV/SOF (Table II). Therefore,
after the patient gave informed consent, we started treatment with
GZR/EBR, including an NS3/4A protease inhibitor, which was
not used in the previous treatment. No side effects of GZR/EBR,
such as headache, nausea, fatigue, decreased appetite, anemia,
pyrexia, or ALT elevations (4), were observed during the treat-
ment, and the patient achieved an SVR at 12 weeks posttreatment.

Discussion

This case report provides two important clinical suggestions
regarding retreatment after failure of LDV/SOF therapy for
patients with chronic hepatitis C. First, GZR/EBR treatment
might be useful for treating relapsed HCV genotype 1b
infection after LDV/SOF treatment. Second, GZR/EBR was
effective in a patient with advanced cirrhosis who exhibited
the high-frequency amino acid mutation Y93H in NS5A.

Some reports have related a poor response to LDV/SOF with
resistance-associated variant (RAV)-positivity and high values
of the FIB4 index (5). On the other hand, RAVs in the NS5B
region, such as S282T, have not been confirmed in Japan (6).
In particular, because a mutant form of NS5A (Y93H) shows
diminished binding to LDV, HCVs expressing this mutant are
resistant to LDV (7). However, RAV-positivity is also related to
a poor response to GZR/EBR (8). To elucidate why GZR/EBR
was effective in this case, it will be necessary to examine a large
number of cases, and obtaining appropriate informed consent
is necessary before initiating this treatment. Despite these facts,
GZR/EBR was useful in this case and may provide an option
for patients who undergo ineffective LDV/SOF treatment.

In the near future, it will be necessary to examine a large
number of cases to determine whether the administration of
GZR/EBR may serve as a potential treatment option for relapsed
cases of HCV genotype 1b infection after LDV/SOF treatment.
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