Hepatology

Baishideng Publishing Group Inc



W\J 7 e

Contents Monthly Volume 10 Number 1 January 27, 2018
MINIREVIEWS
1 Role of inflammatory response in liver diseases: Therapeutic strategies

Del Campo JA, Gallego P, Grande L

ORIGINAL ARTICLE
Basic Study

8 Preserved liver regeneration capacity after partial hepatectomy in rats with non-alcoholic steatohepatitis
Haldrup D, Heeboll S, Thomsen KL, Andersen KJ, Meier M, Mortensen FV, Nyengaard JR, Hamilton-Dutoit S, Gronbeek H

22 Bioengineered humanized livers as better three-dimensional drug testing model system
Vishwakarma SK, Bardia A, Lakkireddy C, Nagarapu R, Habeeb MA, Khan AA

Retrospective Cohort Study
34 Risk factors for hepatic steatosis in adults with cystic fibrosis: Similarities to non-alcoholic fatty liver disease

Ayoub F, Trillo-Alvarez C, Morelli G, Lascano J

41 Fatty liver disease, an emerging etiology of hepatocellular carcinoma in Argentina
Pifiero F, Pages J, Marciano S, Fernandez N, Silva J, Anders M, Zerega A, Ridruejo E, Ameigeiras B, D 'Amico C, Gaite L,
Bermiidez C, Cobos M, Rosales C, Romero G, McCormack L, Reggiardo V, Colombato L, Gadano A, Silva M

51 Current state and clinical outcome in Turkish patients with hepatocellular carcinoma
Ekinci O, Baran B, Ormeci AC, Soyer OM, Gokturk S, Evirgen S, Poyanli A, Gulluoglu M, Akyuz F, Karaca C, Demir K,
Besisik F, Kaymakoglu S

Retrospective Study
62 Predicting early outcomes of liver transplantation in young children: The EARLY study
Alobaidi R, Anton N, Cave D, Moez EK, Joffe AR

73 Collagen proportionate area correlates to hepatic venous pressure gradient in non-abstinent cirrhotic
patients with alcoholic liver disease
Restellini S, Goossens N, Clément S, Lanthier N, Negro F, Rubbia-Brandt L, Spahr L

82 Ratio of mean platelet volume to platelet count is a potential surrogate marker predicting liver cirrhosis
lida H, Kaibori M, Matsui K, Ishizaki M, Kon M

88 Efficacy of direct-acting antiviral treatment for chronic hepatitis C: A single hospital experience
Kaneko R, Nakazaki N, Omori R, Yano Y, Ogawa M, Sato Y

Raishidenge ~ WJH | www.wjgnet.com I January 27, 2018 | Volume 10 | Issue1 |



World Journal of Hepatology

SellEdi Volume 10 Number 1 January 27,2018

95 Efficacy of intra-arterial contrast-enhanced ultrasonography during transarterial chemoembolization with
drug-eluting beads for hepatocellular carcinoma

Shiozawa K, Watanabe M, Ikehara T, Yamamoto S, Matsui T, Saigusa Y, Igarashi Y, Maetani I

Clinical Practice Study

105 Proton nuclear magnetic resonance-based metabonomic models for non-invasive diagnosis of liver fibrosis
in chronic hepatitis C: Optimizing the classification of intermediate fibrosis
Batista AD, Barros CJP, Costa TBBC, Godoy MMG, Silva RD, Santos JC, de Melo Lira MM, Juca NT, Lopes EPA, Silva RO

Observational Study

116 High burden of hepatocellular carcinoma and viral hepatitis in Southern and Central Vietnam: Experience
of a large tertiary referral center, 2010 to 2016
Nguyen-Dinh SH, Do A, Pham TND, Dao DY, Nguy TN, Chen Jr MS

124 Toll-like receptor 4 polymorphisms and bacterial infections in patients with cirrhosis and ascites
Alvarado-Tapias E, Guarner-Argente C, Oblitas E, Sanchez E, Vidal S, Roman E, Concepcion M, Poca M, Gely C, Pavel O,

Nieto JC, Juarez C, Guarner C, Soriano G

Prospective Study

134 Effect of transplant center volume on post-transplant survival in patients listed for simultaneous liver and
kidney transplantation
Modi RM, Tumin D, Kruger AJ, Beal EW, Hayes Jr D, Hanje J, Michaels AJ, Washburn K, Conteh LF, Black SM, Mumtaz K

META-ANALYSIS

142 Vitamin D levels do not predict the stage of hepatic fibrosis in patients with non-alcoholic fatty liver
disease: A PRISMA compliant systematic review and meta-analysis of pooled data
Saberi B, Dadabhai AS, Nanavati J, Wang L, Shinohara RT, Mullin GE

155 Epigenetic basis of hepatocellular carcinoma: A network-based integrative meta-analysis
Bhat V, Srinathan S, Pasini E, Angeli M, Chen E, Baciu C, Bhat M

CASE REPORT

166 Contrast uptake in primary hepatic angiosarcoma on gadolinium-ethoxybenzyl-diethylenetriamine
pentaacetic acid-enhanced magnetic resonance imaging in the hepatobiliary phase
Hayashi M, Kawana S, Sekino H, Abe K, Matsuoka N, Kashiwagi M, Okai K, Kanno Y, Takahashi A, Ito H, Hashimoto Y,

Ohira H

Roishidenge ~ WJH | www.wjgnet.com I January 27, 2018 | Volume 10 | Issue1 |



World Journal of Hepatology

SellEi Volume 10 Number 1 January 27, 2018

ABOUT COVER Editorial Board Member of World Journal of Hepatology, Konstantinos Tziomalos,
MD, MSc, PhD, Assistant Professor, First Propedeutic Department of Internal

Medicine, Medical School, Aristotle University of Thessaloniki, Thessaloniki

54636, Greece

AIM AND SCOPE

World Journal of Hepatology (World | Hepatol, WJH, online ISSN 1948-5182, DOI:
10.4254), is a peer-reviewed open access academic journal that aims to guide clinical
practice and improve diagnostic and therapeutic skills of clinicians.

IWJH covers topics concerning liver biology/pathology, cirthosis and its complications,
liver fibrosis, liver failure, portal hypertension, hepatitis B and C and inflammatory
disorders, steatohepatitis and metabolic liver disease, hepatocellular carcinoma, biliary
tract disease, autoimmune disease, cholestatic and biliary disease, transplantation, genetics,
epidemiology, microbiology, molecular and cell biology, nutrition, geriatric and pediatric
hepatology, diagnosis and screening, endoscopy, imaging, and advanced technology.
Priority publication will be given to articles concerning diagnosis and treatment of
hepatology diseases. The following aspects are covered: Clinical diagnosis, laboratory
diagnosis, differential diagnosis, imaging tests, pathological diagnosis, molecular biological
diagnosis, immunological diagnosis, genetic diagnosis, functional diagnostics, and physical
diagnosis; and comprehensive therapy, drug therapy, surgical therapy, interventional
treatment, minimally invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to WJH. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great basic and clinical significance.

INDEXING/ABSTRACTING

World Journal of Hepatology is now indexed in Emerging Sources Citation Index (Web of
Science), PubMed, PubMed Central, and Scopus.

EDITORS FOR

Responsible Assistant Editor: Xiang Li
Responsible Electronic Editor: Rui-Fang i

Responsible Science Editor: Li-Jun Cui
Proofing Editorial Office Director: Xin-Xia Song

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL World Journal of Hepatology COPYRIGHT

World Journal of Hepatology Baishideng Publishing Group Inc © 2018 Baishideng Publishing Group Inc. Articles pub-

ISSN 7901 Stoneridge Drive, Suite 501, lished by this Open Access journal are distributed under

ISSN 1948-5182 (online) Pleasanton, CA 94588, USA the terms of the Creative Commons Attribution Non-
Telephone: +1-925-2238242 commercial License, which permits use, distribution,

LAUNCH DATE Fax: +1-925-2238243 and reproduction in any medium, provided the original

October 31, 2009 E-mail: editorialofﬁce@wjgnepcom work is properly cited, the use is non commercial and is
Help Desk: hitp://wwwfpublishingcom/helpdesk otherwise in compliance with the license.

FREQUENCY http://www.wjgnet.com

Monthly

EDITOR-IN-CHIEF

Wan-Long Chuang, MD, PhD, Doctor, Professor,
Hepatobiliary Division, Department of Internal
Medicine, Kaohsiung Medical University Hospital,
Kaohsiung Medical University, Kaohsiung 807, Taiwan

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wignet.com/1948-5182/editotialboard.htm

EDITORIAL OFFICE
Xiu-Xia Song, Director

PUBLISHER SPECIAL STATEMENT

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wjgnet.com

Help Desk: http:/ /wwwi6publishing.com/helpdesk
http://www.wignet.com

PUBLICATION DATE
January 27, 2018

All articles published in journals owned by the
Baishideng Publishing Group (BPG) represent the
views and opinions of their authors, and not the views,
opinions or policies of the BPG, except where other-
wise explicitly indicated.

INSTRUCTIONS TO AUTHORS
http:/ /www.wjgnet.com/bpg/getinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WJH | www.wjgnet.com

11

January 27, 2018 | Volume 10 | Issue1 |




w\J

World Journal of
Hepatology

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.4254/wijh.v10.i1.88

World | Hepatol 2018 January 27; 10(1): 88-94

ISSN 1948-5182 (online)

ORIGINAL ARTICLE

Retrospective Study

Efficacy of direct-acting antiviral treatment for chronic
hepatitis C: A single hospital experience

Rena Kaneko, Natsuko Nakazaki, Risa Omori, Yuichiro Yano, Masazumi Ogawa, Yuzuru Sato

Rena Kaneko, Natsuko Nakazaki, Risa Omori, Yuichiro
Yano, Masazumi Ogawa, Yuzuru Sato, Department of
Gastroenterology, Japan Organization of Occupational Health
and Safety Kanto Rosai Hospital, Nakahara Kawasaki City,
Kanagawa 211-8510, Japan

ORCID number: Rena Kaneko (0000-0002-0044-1821);
Natsuko Nakazaki (0000-0002-6606-4387); Risa Omori
(0000-0002-7972-7717); Yuichiro Yano (0000-0002-2565-7290);
Masazumi Ogawa (0000-0001-5938-174X); Yuzuru Sato
(0000-0003-3424-3871).

Author contributions: Kaneko R collected and analyzed the
data, and drafted the manuscript; Nakazaki N, Omori R and Yano
Y contributed the clinical study; Ogawa M and Sato Y supervised
the study; all authors have read and approved the final version to
be published.

Supported by research funds to promote the Hospital functions
of the Japan Organization of Occupational Health and Safety; No.
359.

Institutional review board statement: This study was
reviewed and approved by the Kanto Rosai Hospital Review
Board.

Informed consent statement: Written informed consent was
obtained from the patient for this study.

Conflict-of-interest statement: The authors declare no potential
conflict of interest.

Data sharing statement: Participants gave informed consent
for data sharing.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

WJH | www.wjgnet.com

JRaishideng®

88

Manuscript source: Unsolicited manuscript

Correspondence to: Rena Kaneko, MD, Department of
Gastroenterology, Japan Organization of Occupational Health
and Safety Kanto Rosai Hospital, Kizukisumiyoshi-cho 1-1,
Nakahara-ku, Kawasaki City, Kanagawa 211-8510,

Japan. rena@kantoh.johas.go.jp

Telephone: +81-44-4113131

Fax: +81-44-4113150

Received: September 27, 2017
Peer-review started: October 2, 2017
First decision: November 27, 2017
Revised: December 6, 2017
Accepted: December 13, 2017

Article in press: December 13,2017
Published online: January 27, 2018

Abstract

AIM
To evaluate the efficacy of direct-acting antivirals
(DAASs) in Kanto Rosai Hospital.

METHODS

All patients with hepatitis C virus (HCV) who underwent
DAA prescription were enrolled in this study. The
present study was a single center retrospective analysis
using patients infected with HCV genotype 1 or 2.
Resistance analysis was performed by using direct
sequencing and cycleave PCR in genotype 1 patients
treated with interferon (IFN)-free DAA. The primary
endpoint was sustained virologic response at 12 wk
after therapy (SVR12).

RESULTS

A total of 117 patients participated in the study,
including 135 with genotype 1 and 42 with genotype
2. Of the 135 patients with genotype 1, 16 received
protease inhibitor + IFN + ribavirin and all achieved
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SVR. Of the 119 patients who received IFN-free DAA
(in different combinations), 102 achieved SVR and 9
failed (7/9 were on daclatasvir/asunaprevir and 2/9 on
ledipasvir/sofosbuvir). Efficacy analysis was done only
for 43 patients who received daclatasvir/asunaprevir.
From this analysis, Y93 resistance-associated substitu-
tions were significantly correlated with SVR.

CONCLUSION

The SVR rate was 98% for genotype 1 and 100% for
genotype 2. However, caution is needed for HCV NS5A
resistance-associated substitutions that are selected by
HCV NS5A inhibitors because cerebrovascular adverse
events are induced by some DAA drugs.

Key words: Resistance-associated substitutions; Direct-
acting antivirals; Sustained viral response; Hepatitis C

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Direct-acting antivirals have been approved for
the treatment of hepatitis C virus (HCV) genotype 1 and
2 infections in Japan since 2011. In the new era of DAA
therapy, predictors who fail to respond to DAA might
be compromised by resistance-associated substitutions.
There have been few reports of daclatasvir/asunaprevir
failure because daclatasvir/asunaprevir is limited in
Japan. Therefore, it might be important to report these
cases for future research and treatment of HCV.

Kaneko R, Nakazaki N, Omori R, Yano Y, Ogawa M, Sato Y.
Efficacy of direct-acting antiviral treatment for chronic hepatitis
C: A single hospital experience. World J Hepatol 2018; 10(1):
88-94 Available from: URL: http://www.wjgnet.com/1948-5182/
full/v10/i1/88.htm DOI: http://dx.doi.org/10.4254/wjh.v10.i1.88

INTRODUCTION

Hepatitis C is a worldwide health problem with
170 million carriers globally and 4 million new
cases appearing per year''). Approximately 70%
of hepatocellular carcinoma cases in Japan are
attributable to hepatitis C virus (HCV) infection®?,
Since the late 1990s in Japan, the management
of HCV infection has improved and there has
been a decrease in the widespread use of non-
sterile needles and blood transfusions*”). Protease
inhibitors such as simeprevir or telaprevir resulting in
highly sustained virologic responses (SVRs) in HCV
patients were introduced in 2011%', More recently,
interferon (IFN)-free DAAs inhibiting key viral functions
have become the mainstay of anti-HCV treatment™ ™,
Prior to the introduction of these therapeutic agents,
IFN-based treatments were the standard therapy
against HCV infection!*, despite the suboptimal SVR
induced by this treatment (40%-50%). However,
patients responding to IFN therapy and sustaining a
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loss of HCV RNA are generally regarded as being at
low risk of developing liver cirrhosis or hepatocellular
carcinoma (HCC)™. However, these continuous efforts
and advances in anti-HCV therapy may influence im-
provements in the long-term outcome of patients with
HCV.

In the new era of DAA therapy, the reason for
patients’ failure in responding to DAAs might be related
to the presence or development of resistance-asso-
ciated substitutions (RASs)!***®!, The aim of this
study was to characterize the treatment response
of new DAAs in patients infected with HCV.

MATERIALS AND METHODS

Patients

Japanese patients aged 30-87 years with chronic HCV
genotype 1 and genotype 2 infections and without
decompensated cirrhosis were commenced with DAA
treatment. Overall, 177 participants treated with
telaprevir or simeprevir with pegylated (PEG)-IFN and
ribavirin (RBV) or IFN-free DAA, and in whom SVR12
was judged between November 2012 and March 2017
at Kanto Rosai Hospital were included. Treatment-naive
and treatment-experienced patients were included.

Assessments
Parameters were defined by standard laboratory
techniques in Kanto Rosai Hospital. HCV NS5A RASs
at Y93 and L31 were detected by commercial direct
sequencing and cycleave PCR (SRL Laboratory,
Tokyo, Japan) as well as PCR-invader methods (BML
Laboratory, Tokyo, Japan). HCV RNA was measured
by COBAS TagMan PCR assay version 2.0 (Roche,
Tokyo, Japan), with a lower limit of quantification of 25
IU/mL. For 10 patients who received either telaprevir or
simeprevir with PEG-IFN treatment, the IL28B genotype
was defined by PCR amplification and sequencing of
the rs8099917, rs1188122 and rs88103142 nucleotide
polymorphisms (SRL Laboratory). HCV core amino
acids 70 and 99 were defined by PCR direct sequencing
(LSI Laboratory, Tokyo, Japan). Liver cirrhosis was
diagnosed by ultrasonography, computed tomography
(CT), magnetic resonance imaging (MRI) or a liver
biopsy.

The primary efficacy end point was the proportion
of patients with undetectable HCV RNA at 12 wk post-
treatment (SVR12).

Statistical analysis

Analyses were performed using STATA/MP14.0 soft-
ware (Stata-Corp LP, College Station, TX, United
States).

Ethical statement

Before any study procedures were undertaken, informed
consent was obtained from all patients. This study
conformed to the ethical guidelines of the Declaration of
Helsinki, and was approved by the ethics committee of
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Table 1 Baseline demographics and patient characteristics

Parameter Overall, Genotype 1 Genotype 2
n =177  |FN/TVR/RBV IFN/SMV/RBV DCV/ASV LDV/SOF  OBV/PTV/r SOF/RBV
n=5 n=11 n =43 n =66 n =10 n =42
Age, median' 67.8 (11.0) 62.9 (8.7) 60.2 (8.9) 72.7 (8.3) 66.0 (11.2) 70.9 (6.5) 67.5 (12.6)
> 65,1 (%) 118 (66.7) 3 (60) 4 (36.4) 37 (88.1) 39 (59.0) 7 (70) 29 (67.4)
Sex, n (%)
Male 79 (44.6) 3 (60) 7 (63.6) 14 (32.6) 31 (47.0) 4 (40) 20 (47.6)
Female 98 (55.4) 2 (40) 4 (36.4) 29 (67.4) 35 (53.0) 6 (60) 22 (52.4)
HCV RNA, median Logi LGE' 6.1(0.8) 6.5 (0.56) 6.2 (1.1) 6.30 (0.5) 6.16 (0.6) 5.4 (0.9) 5.8 (0.9)
>100000 IU/mL, 2 (%) 109 (61.6) 4 (80) 9 (81.8) 32 (76.2) 43 (0.7) 2 (20) 19 (45.2)
Cirrhosis present, 1 (%)
Yes 74 (41.8) 0(0) 0(0) 34 (79.0) 29 (44.0) 3 (30) 8 (18.6)
No 103 (58.2) 5 (100) 11 (100) 9 (20.1) 37 (56.0) 7 (70) 34 (81.4)
HCV treatment history, 1 (%)
Naive 132 (74.6) 1 (20) 2(18.2) 25 (58.1) 63 (95.5) 9 (90) 32 (76.2)
Prior IFN-based treatment 45 (25.4) 4 (80) 9 (81.8) 18 (41.8) 3 (4.5) 1(1) 10 (23.8)
History of HCC, n (%)
Yes 26 (14.7) 1 (20) 0(0) 19 (44.1) 3 (4.5) 0(0) 309
No 151 (85.3) 4 (80) 11 (100) 24 (55.8) 63 (95.5) 10 (100) 39 (90.7)
Laboratory values
Baseline platelet count, mean (x 10*/uL)" 15.1 (6.5) 154 (3.4) 15.1 (6.2) 11.5 (5.8) 15.5 (6.5) 18.0 (5.96) 17.6 (6.0)
Baseline ALT level, mean (IU/L)" 51.2 (37.3) 41.8 (9.7) 50.1 (50.5) 53.1 (27.8) 60.3 (45.2) 39.9 (26.8) 38.9 (28.6)
Baseline AFP level, mean (ng/mL)' 12.1 (17.6) 5.6 (1.6) 7.18 (9.1) 23.4 (27.2) 8.99 (11.6) 9.9 (11.6) 6.8 (6.9)

'The standard deviation is given in parentheses. AFP: Alpha fetoprotein; ALT: Alanine aminotransferase; DCV/ASV: Daclatasvir/asunaprevir; HCV:
Hepeatitis C virus; IFN: Interferon; LDV /SOF: Ledipasvir/sofosbuvir; OBV /PTV/r: Ombitasvir/ paritaprevir/ritonavir; RBV: Ribavirin; SMV: Simeprevir;

TVR: Telaprevir.

Japan Organization of Occupational Health and Safety
Kanto Rosai Hospital (2015-2017).

RESULTS

Baseline demographics and characteristics

Among 177 cases, 16 patients with genotype 1 were
assigned to telaprevir or simeprevir with PEG-IFN
and RBV, and 119 were assigned to IFN-free DAA
[daclatasvir/asunaprevir (DCV/ASV), ledipasvir/
sofosbuvir (LDV/SOF), ombitasvir/paritaprevir/ritonavir
(OBV/PTV/r)]. Forty-two patients were treated with
SOF and RBV for genotype 2. The average age %
standard deviation of the patients was 67.8 £ 11.0
years. Of these, the group with the highest average
age of 72.7 = 8.3 years was prescribed DCV/ASV. The
number and proportion of males and females were 79
(44.6%) and 98 (55.4%), respectively. There were
74 cases (46.2%) with cirrhosis, including 21 cases
diagnosed pathologically and 45 (25.4%) patients
who had experienced IFN-based treatment previously.
Twenty-six (14.7%) patients had a history of curative
HCC (Table 1).

Among 16 patients with IFN-based protease
inhibitor treatment, 10 were tested for the poly-
morphism NS5A region of IL28B, and HCV core amino
acids 70 and 91. In both treatment groups, patients
with the mutation who were predicted to have a low
treatment response were included (Table 2).

Treatment response and efficacy of all DAA therapy
SVR12 was achieved in 167 of 177 (94.4%) patients.
All 16 who received protease inhibitor with PEG-
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IFN and RBV (5 with teraprevir, 11 with simeprevir)
achieved SVR12. All 42 patients with genotype 2 who
received the treatment with SOF with RBV achieved
SVR12. There was no case of relapse to the date of this
paper. The response rate of the IFN-free DAA regimen
(DCV/ASV, LDV/SOF, OBV/PTV/r) is shown in Table 3.
Of the 43 patients who were treated with DCV/ASV,
1 patient broke through and 6 relapsed. Of the 66
patients on LDV/SOF, 2 relapsed and 2 had severe
adverse events, including subarachnoid hemorrhage
and cerebral hemorrhage. Although medication was
stopped at 8 wk and 6 wk after prescription, SVR was
achieved. Two patients also relapsed with LDV/SOF
treatment. Of the 10 patients who have been on OBV/
PTV/r, 1 was lost to follow-up.

Analysis of RASs

NS5A RASs were analyzed in 82 patients with IFN-
free DAA treatment (Figure 1). Of these, 2 relapsed
patients with wild-type Y93 and 1 with Y93 hetero
were treated with DCV/ASV. Three relapsed patients
with wild-type L31 were also treated with DCA/ASV.
Another 6 patients that failed to achieve SVR with
DAA treatment had not obtained NS5A RASs prior to
treatment. Of the 9 failure patients, 7 were diagnosed
as cirrhosis before DAA treatment, and 4 had a history
of curative HCC (Table 4).

Patients who failed to respond to the initial IFN-free
DAA regimen were given second-line therapies. Four
patients were enrolled to LDV/SOF with RBV therapy in
another hepatitis core hospital in Kanagawa prefecture
and SVR was achieved in 3 of these patients, with 1
relapsing. One patient treated with LDV/SOF achieved
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Table 2 Baseline characteristics of IL28B and NS5A poly-
morphisms

IFN/TVR/RBV IFN/SMV/RBV
n=35 n=5
IL28B SNP (1)
7$8099917
T/T 4 1
T/G 1 2
G/G 0 1
rs11881222
A/A 4 1
A/G 0 2
G/G 1 1
7s88103142
T/T 4 1
T/C 1 2
c/C 0 1
NS5A aa70'
Wild-type 3 0
Mutant 2
Competitive 0 1
NS5A aa91'
Wild-type 3 0
Mutant 2 2
Competitive 0 3

'aa HCV core amino acid. IFN: Interferon; RBV: Ribavirin; SMV:
Simeprevil; TVR: Telaprevir.

SVR. One patient is now undergoing daclatasvir/asuna-
previr/bedabuvir (known as DCV-TRIO) treatment (Table 4).

Of the 25 patients having HCC history and treated
with IFN-free DAA, 4 had recurrence to date. Of these,
2 came back with extremely rapid growth of HCC.

Multivariable logistic regression for SVR factors
using patients with DCV/ASV treatment was performed
using two models. Regression using all baseline
variables as covariates (model 1) showed HCV RNA
levels were independently associated with SVR. Model
2 was built with suspected variables from DAA failure
patients (Table 5) and showed that only Y93 RAS was
associated with SVR (Table 5).

DISCUSSION

This study of patients with HCV infection demonstrated
that high SVR rates can be achieved with DAA regi-
mens including IFN-based protease inhibitor and IFN-
free DAAs. DAAs conferred good effectiveness and
safety for both treatment-naive patients and previously
treated cases.

Until recently, PEG-IFN combined with RBV therapy
was the only antiviral drug regimen capable of terminat-
ing HCV infection™, However, SVR was only achieved
in about 50% of treated patients™’ . Many DAAs have
been designed to improve this situation”. To activate
the IFN pathway, telaprevir, boceprevir and simeprevir
were introduced as 1% and 2™ generation HCV protease
inhibitors® 2%, However, these agents increase the
risk of adverse events, such as anemia, renal failure
and severe drug rash. In the initial IFN-free regimen,
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Substitutions in NS5A region

Figure 1 SVR rates for NS5A resistance-associated substitutions and
each interferon-free agent. The number above each column is the number
of cases with SVR (numerator) and total cases (denominator). Two relapsed
patients with wild-type Y93, 1 with Y93 hetero and 3 relapsed patients with wild-
type L31 were treated with DCV/ASV. Another 6 patients that failed to achieve
SVR with DAA treatment had not obtained NS5A RASs prior to treatment.
Another patient had no relapse regardless of the presence or absence of
RASs. DAA: Direct-acting antivirals; DCV/ASV: Daclatasvir/asunaprevir; RAS:
Resistance-associated substitution; SVR: Sustained virologic response.

DCV/ASV eliminated IFN-related toxicity and achieved
a SVR24 rate of 84% in chronic hepatitis C patients and
90.9% in liver cirrhosis cases in Japan®". The SVR12
rate of LDV/SOF was 100%!"? and for OBV/PTV/r it
was 98%"? in genotype 1 HCV. SOF/RBV and OBV/
PTV/r have been approved for genotype 2 HCV, which
accounts for up to 30% of chronic HCV infection and
which is increasing in prevalence in Japan'®.. Although
OBV/PTV/r was limited to use for genotype 2b, the SVR
rate was 95-98% when RBV was used”***, The use of
IFN-free DAA enables the treatment of IFN ineligible/
intolerant individuals with HCV infection.

A low rate of virological failure in genotype 1 was
observed in patients with baseline Y93 or L31 variants
in NS5A receiving DCV/ASV or OBV/PTV/r treat-
ment!**??, It has been reported that pretreatment with
NS5A RASs did not impact LDV/SOF therapy®®..

Moreover, there have been few reports of DCV/ASV
failure because DCV/ASV is limited in Japan. Therefore,
it might be important to report these cases for future
research and treatment of HCV.

In the present report, the SVR rate of each therapy
in Kanto Rosai Hospital was similar to previous
reportst****#%2] In genotype 1 patients, 7 failures
with DCV/ASV and 2 with LDV/SOF were reported.
Among these, 7 patients were diagnosed cirrhosis
and 4 patients who had a history of HCC were also
reported. Y93 RAS was correlated to SVR failure in
DCV/ASV cases. In 2 relapsers with LDV/SOF, DAA
RAS could not detected. Subsequently, it was revealed
that the core genotype of HCV was 1a and 2a in these
patients.

We experienced 2 patients with subarachnoid
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Table 3 Response during and after treatment with direct-acting antivirals

Response Overall, n = 119 Genotype 1 Genotype 2
DCV/ASV LDV/SOF OBV/PTV/r SOF + RBV
n =43 n =66 n =10 n =42
HCV RNA < LLOQ during treatment’, 1 (%) 119 (100) 41 (100) 66 (100) 9 (90)° 42 (100)
HCV RNA < LLOQ after end of treatment', 1 (%) 118 (98.3) 42 (97.6) 66 (100) 9 (90)° 42 (100)
SVR12?, 1 (%) 109 (91.6) 35 (83.3) 64 (97) 9 (90)° 42 (100)
On-treatment failure, n (%) 1(0.8) 1(23) 0(0) 0(0) 0 (0)
Relapse, 1 (%) 8(6.7) 6 (16.7) 2(3) 0(0) 0 (0)

'LLOQ (lower limit of quantification) = 25 IU/ML; *SVR: Sustained virologic response; ‘One case lost to follow-up. DCV/ASV: Daclatasvir/asunaprevir;
LDV/SOF: Ledipasvir/sofosbuvir; OBV /PTV /r: Ombitasvir/ paritaprevir/ritonavir; RBV: Ribavirin.

Table 4 NS5A RASs and clinical course in patients with failure of DAAs

Patient Sex Age LC' HCC? Initial DAA NS5A RASs Second DAA  Second result
No. in yr Before DAA  After DAA (invader)  After DAA (cycleave)

1 Female 73 No No DCV/ASV NA Y93H L31F Q54H A92V Y93 mutant L31 mutant LDV/SOF/RBV SVR

2 Female 77 Yes Yes DCV/ASV NA Y93H L31M Q24Q/R Y93 mutant L31 mutant LDV/SOF/RBV Relapse

3 Female 71 Yes No DCV/ASV NA NA Y93 wild-type L3Imutant LDV/SOF/RBV SVR

4 Female 78 Yes No DCV/ASV NA NA Y93 mutant L31 mutant LDV/SOF/RBV SVR

5 Male 74  Yes Yes DCV/ASV NA Y93H L31V Q54y Q62D Y93 mutant L31 mutant LDV/SOF SVR

6 Female 83 Yes Yes DCV/ASV Y9Y/HL3IL  Y93HL31M L31V Y93 mutant L31 wild-type No NA

7 Male 71 Yes No DCV/ASV  Y93Y L31L NA Y93 wild-type L31 mutant DCV-TRIO Undergoing
8 Female 66 No No LDV/SOF  Y93Y L31L NA Failure Waiting NA

9 Male 78 Yes Yes LDV/SOF NA NA Failure Waiting NA

lDiagnosed as cirrhosis; ’A history of curative treatment for hepatocellular carcinoma. DAA: Direct-acting antivirals; DCV/ASV: Daclatasvir/asunaprevir;
DCV-TRIO: Daclatasvir/asunaprevir/beclabuvir; LDV /SOF: Ledipasvir/sofosbuvir; NA: Data not available; RAS: Resistance-associated substitution; RBV:
Ribavirin; SVR: Sustained virologic response. Failure: Could not be detected.

cerebrovascular disease were reported™, As far as we

Table 5 Multivariable logistic regression models for SVR in

patients with DCV/ASV know, there is no detailed report about cerebrovascular
adverse reaction. Therefore, the physiological mecha-
Odds ratio  95%Cl  P-value nism underlying the cerebrovascular adverse events is
Model 1: All variables unclear. Caution is needed when prescribing LDV/SOF
Platelet count 0.00 -0.01-0.27 071 thera py.
AFP level 000  -0.00-0.01 044 Two patients had aggressive and rapid HCC
ggl;‘l’j; evel ggg ggfgfsl 831 recurrence after treatment with DAA. The assumption
Age 002  -001-004 014 that the uzsz)e of DAAs may induce HCC relapse had been
Sex 013 -039-012 028 reported®. The surveillance of HCC must be taken
Y93 023  -031-0.77 038 strictly after DAA treatment in patients with prior HCC.
L Ay A0 e Recent reports demonstrated that the SVR rate
History of HCC 029 065092 013 as only 69% for salvage therapy for patients who
Cirrhosis 030  -0.38-0.26  0.67 W_ Y o Tor salvag . 'r p»;m r p ! w
Prior IFN -0.15 -041-099 021 failed to respond to NS5A inhibitors™™. Prior DCV/ASV
Model 2: Limited suspicious covariates treatment is associated with a failure of LDV/SOF for
Age 000  -0.13-014 093 multiple HCV NAS5A RASsP?!,
‘L{gi’ g'g 2%89%821 06022 We could not treat patients with LDV/SOF and RBV
Cirrhosis 015  -037.008 019 simultaneously because th|§ treatment regimen has ngt
been approved for general insurance. However, the ratio
Model 1: The baseline model considered with all covariates obtained. of SVR increased to 75% in initial DAA failure patients,
Model 2: Limited to covariates suspected from Table 4. "P < 0.05 were even though multiple NS5A RASs were observed.
considered statistically significant. AFP: Alpha fetoprotein; ALT: Alanine The achievement of an SVR of 100% for overall
aminotransferase; HCC: Hepatocellular carcinoma; IFN: Interferon. . . . . . .
patients with HCV infection may be accomplished in
the future.
hemorrhage and cerebral hemorrhage, and these This study had some limitations. First, data for

discontinued LDV/SOF therapy. They were 51- and RASs were not available for all cases. Due to the small
68-year-old females without cirrhosis and other sample size, the power of the multiple regression
medical history. In 2016, postmarketing surveillance analysis remains low. Second, because this was a
data were reported in Japan, and 31 cases of severe study from one hospital, the total number of treatment
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cases was small. Third, because DCV/ASV has only
been approved in Japan, there are some limitations
regarding the generalizability of the results. However,
this study provides some important knowledge about
HCV treatment.

In conclusion, DAA treatment for HCV infection
is highly effective in Kanto Rosai Hospital. However,
caution is needed for HCV NS5A RASs that are selected
by HCV NS5A inhibitors because cerebrovascular
adverse events are induced by some DAA drugs.

ARTICLE HIGHLIGHTS

Research background

In a previous study, it was shown that resistance-associated substitutions
(RASs) were predictors of direct-acting antiviral (DAA) failure. No significant
adverse effect was reported in the DAA treatment in clinical frials. In this study,
the prestudy hypothesis was that another predictor might exist concerning
about DAA failure. Another hypothesis was that more severe adverse effects
must occur in the real world because patients conditions were more severe
than those of clinical trials.

Research motivation

DAAs have been approved for the treatment of hepatitis C virus (HCV)
genotype 1 and 2 infections in Japan since 2011. In the new era of DAA
therapy, predictors who fail to respond to DAA might be compromised by RASs.
There have been few reports of daclatasvir/asunaprevir (DCV/ASV) failure
because DCV/ASV is limited in Japan. Therefore, it might be important to report
these cases for future research and treatment of HCV.

Research objectives

All patients with HCV infection who underwent DAA prescription were enrolled
in this study. Overall, 177 participants treated with DAAs and in whom sustained
virologic response at 12 wk after therapy (SVR12) was judged between
November 2012 and March 2017 at Kanto Rosai Hospital were included.

Research methods

HCV patients who underwent DAA prescription were enrolled in this study.
Resistance analysis was performed by using direct sequencing and cycleave
PCR. Multiple regression analysis was performed to evaluate factors related to
loss of HCV RNA.

Research results

In total, 117 patients participated in the study, including 135 with genotype 1 and
42 with genotype 2. Of the 135 patients with genotype 1, 16 received protease
inhibitor + interferon + ribavirin and all achieved SVR. Of the 119 patients
who received interferon-free DAA (in different combinations), 102 achieved
SVR while 9 failed, including 7/9 who were on DCV/ASV and 2/9 who were
on ledipasvir/sofosbuvir. Efficacy analysis was done only for 42 patients who
received DCV/ASV. From this analysis, Y93 RASs were significantly correlated
with SVR.

Research conclusions
The SVR rate was 98% for genotype 1 and 100% for genotype 2. NS5A RASs
are most likely to affect the outcomes of DAA therapy in our facility.

Research perspectives

The SVR rate was 98% for genotype 1 and 100% for genotype 2. However,
caution is needed for HCV NS5A RASs that are selected by HCV NS5A inhibitors
because cerebrovascular adverse events are induced by some DAA drugs.
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