Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 25 Number 18 May 14, 2019

OPINION REVIEW

2149  Alteration of the esophageal microbiota in Barrett's esophagus and esophageal adenocarcinoma
LvJ, Guo L, Liu JJ, Zhao HP, Zhang J, Wang JH
REVIEW
2162  Inflammatory bowel diseases and spondyloarthropathies: From pathogenesis to treatment
Fragoulis GE, Liava C, Daoussis D, Akriviadis E, Garyfallos A, Dimitroulas T
MINIREVIEWS
2177  Harnessing the potential of gene editing technology using CRISPR in inflammatory bowel disease
Limanskiy V, Vyas A, Chaturvedi LS, Vyas D
2188  Diversity of Saccharomyces boulardii CNCM I-745 mechanisms of action against intestinal infections
Czerucka D, Rampal P
ORIGINAL ARTICLE
Basic Study
2204  Characteristics of mucosa-associated gut microbiota during treatment in Crohn’s disease
He C, Wang H, Liao WD, Peng C, Shu X, Zhu X, Zhu ZH
Retrospective Study
2217  Role of abdominal ultrasound for the surveillance follow-up of pancreatic cystic neoplasms: a cost-effective
safe alternative to the routine use of magnetic resonance imaging
Morelli L, Guadagni S, Borrelli V, Pisano R, Di Franco G, Palmeri M, Furbetta N, Gambaccini D, Marchi S, Boraschi P,
Bastiani L, Campatelli A, Mosca F, Di Candio G
Clinical Trials Study
2229  Ombitasvir/paritaprevir/ritonavir + dasabuvir +/- ribavirin in real world hepatitis C patients
Loo N, Lawitz E, Alkhouri N, Wells J, Landaverde C, Coste A, Salcido R, Scott M, Poordad F
Observational Study
2240  Nested case-control study on risk factors for opportunistic infections in patients with inflammatory bowel

disease
Gong SS, Fan YH, Han QQ, Lv B, Xu Y

Raishidengs WJG | https://www.wjgnet.com I May 14, 2019 | Volume25 | Issuel8 |


https://www.wjgnet.com

World Journal of Gastroenterology
Volume 25 Number 18 May 14, 2019

Contents

META-ANALYSIS

2251  Effect of prophylactic clip placement following endoscopic mucosal resection of large colorectal lesions on

delayed polypectomy bleeding: A meta-analysis
Ayoub F, Westerveld DR, Forde JJ, Forsmark CE, Draganov PV, Yang D

CASE REPORT

2264  Recurrent renal cell carcinoma leading to a misdiagnosis of polycystic liver disease: A case report
Liang C, Takahashi K, Kurata M, Sakashita S, Oda T, Ohkohchi N

Reishidenge WJG | https://www.wjgnet.com I May 14,2019 | Volume25 | Issuel8 |



World Journal of Gastroenterology
Volume 25 Number 18 May 14, 2019

Contents

ABOUT COVER Editorial board member of World Journal of Gastroenterology, Roberto |
Carvalho-Filho, MD, PhD, Adjunct Professor, Division of Gastroenterology,
Hepatology Section, Federal University of Sao Paulo, Sao Paulo 04023-060,
Sao Paulo, Brazil

AIMS AND SCOPE World Journal of Gastroenterology (World | Gastroenterol, WJG, print ISSN 1007-
9327, online ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access
journal. The WJG Editorial Board consists of 642 experts in gastroenterology
and hepatology from 59 countries.

The primary task of WJG is to rapidly publish high-quality original
articles, reviews, and commentaries in the fields of gastroenterology,
hepatology, gastrointestinal endoscopy, gastrointestinal surgery,
hepatobiliary surgery, gastrointestinal oncology, gastrointestinal radiation
oncology, etc. The WJG is dedicated to become an influential and
prestigious journal in gastroenterology and hepatology, to promote the
development of above disciplines, and to improve the diagnostic and
therapeutic skill and expertise of clinicians.

INDEXING / ABSTRACTING The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation
Index Expanded (also known as SciSearch®), Journal Citation Reports®, Index
Medicus, MEDLINE, PubMed, PubMed Central, Scopus and Ditectory of Open
Access Journals. The 2018 edition of Journal Citation Report® cites the 2017 impact
factor for WJG as 3.300 (5-year impact factor: 3.387), ranking V]G as 35* among 80
journals in gastroenterology and hepatology (quartile in category Q2).

RESPONSIBLE EDITORS
Responsible Electronic Editor: Yan-Liang Zhang Proofing Editorial Office Director: Ze-Mao Gong

FOR THIS ISSUE

NAME OF JOURNAL COPYRIGHT

World Journal of Gastroenterology © 2019 Baishideng Publishing Group Inc

ISSN INSTRUCTIONS TO AUTHORS

ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wjgnet.com/bpg/gerinfo/204
LAUNCH DATE GUIDELINES FOR ETHICS DOCUMENTS
October 1, 1995 https:/ /www.wignet.com/bpg/Gerlnfo /287
FREQUENCY GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
Weekly https:/ /www.wijgnet.com/bpg/gerinfo /240
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Subrata Ghosh, Andrzej S Tarnawski https:/ /www.wjgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wjgnet.com/1007-9327 /editorialboard.htm https:/ /www.wignet.com/bpg/gerinfo/242
EDITORIAL OFFICE STEPS FOR SUBMITTING MANUSCRIPTS
Ze-Mao Gong, Director https:/ /www.wjgnet.com/bpg/Gerlnfo/239
PUBLICATION DATE ONLINE SUBMISSION

May 14, 2019 https:/ /www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

Reishidenge WJG | https://www.wjgnet.com 11 May 14,2019 | Volume25 | Issuel8 |


mailto:bpgoffice@wjgnet.com

w\J

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

DOI: 10.3748 / wjg.v25.118.2229

World Journal of
Gastroenterology

World | Gastroenterol 2019 May 14; 25(18): 2229-2239

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

Clinical Trials Study

ORIGINAL ARTICLE

Ombitasvir/paritaprevir/ritonavir + dasabuvir +/- ribavirin in real
world hepatitis C patients

Nicole Loo, Eric Lawitz, Naim Alkhouri, Jennifer Wells, Carmen Landaverde, Angie Coste, Rossalynn Salcido,

Michael Scott, Fred Poordad

ORCID number: Nicole Loo
(0000-0001-6360-0909); Eric Lawitz
(0000-0002-4234-224X); Naim
Alkhouri (0000-0001-9872-2391);
Jennifer Wells
(0000-0002-1522-3421); Carmen
Landaverde (0000-0002-9133-8212);
Angie Coste (0000-0001-5971-4989);
Rossalynn Salcido
(0000-0001-8201-4884); Michael
Scott (0000-0001-9765-1077); Fred
Poordad (0000-0002-1503-1569).

Author contributions: Poordad F
and Lawitz E designed research;
Loo N, Lawitz E, Alkhouri N,
Wells ], Landaverde C, Coste A,
Salcido R, Scott M and Poordad F
performed research; Poordad F
analyzed data and wrote paper.

Supported by: an investigator-
initiated grant from AbbVie (B15-
791).

Institutional review board
statement: The study protocol was
approved by the Integ Review
Institutional Review Board.

Informed consent statement: All
Ppatients provided written
informed consent.

Conflict-of-interest statement: Dr.
Lawitz and Dr. Poordad report
grants and personal fees from
AbbVie during the conduct of the
study; grants and personal fees
from Gilead, grants and personal
fees from Merck outside the
submitted work; Dr. Alkhouri
reports grants and personal fees
from AbbVie during the conduct of
the study; grants and personal fees
from Gilead, grants from Merck

Jaishidengs WJG | https://www.wjgnet.com

Nicole Loo, Eric Lawitz, Naim Alkhouri, Jennifer Wells, Carmen Landaverde, Angie Coste,
Rossalynn Salcido, Michael Scott, Fred Poordad, Academic and Clinical Affairs, Texas Liver
Institute, 607 Camden Street, San Antonio, TX 78215, United States

Corresponding author: Fred Poordad, MD, Professor, Academic and Clinical Affairs, Texas
Liver Institute, 607 Camden Street, San Antonio, TX 78215, United States.
poordad@txliver.com

Telephone: +1-210-2533426

Fax: +1-210-2276951

Abstract

BACKGROUND

The hepatitis C virus (HCV) NS5A inhibitor ABT-267 (ombitasvir, OBV), the
HCV NS4/4A protease inhibitor ABT-450 (paritaprevir, PTV), the CYP3A
inhibitor ritonavir (r) and the non-nucleoside NS5B polymerase inhibitor ABT-
333 (dasabuvir, DSV) (OBV/PTV/r + DSV) with or without ribavirin (RBV) is a
direct-acting antiviral regimen approved in the United States and other major
countries for the treatment of HCV in genotype 1 (GT1) infected patients. Patients
with HCV who are considered “hard-to-cure” have generally been excluded from
registration trials due to rigorous study inclusion criteria, presence of
comorbidities and previous treatment failures.

AIM
To investigate the efficacy of this regimen in HCV Gl-infected patients
historically excluded from clinical trials.

METHODS

Patients were > 18 years old and chronically infected with HCV GT1 (GT1a, GT1b
or GT1a/1b). Patients were treatment-naive or previously failed a regimen
including pegylated interferon/RBV +/- telaprevir, boceprevir, or simeprevir.
One hundred patients were treated with the study drug regimen, which was
administered for 12 or 24 wk +/- RBV according to GT1 subtype and
presence/absence of cirrhosis. Patients were evaluated every 4 wk from
treatment day 1 and at 4 and 12 wk after end-of-treatment.

RESULTS

Many of the patients studied had comorbidities (44.2% hypertensive, 33.7%
obese, 20.2% cirrhotic) and 16% previously failed HCV treatment. Ninety-six
patients completed study follow-up and 99% achieved 12-wk sustained virologic
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response. The majority (88.4%) of patients had undetectable HCV RNA by week
4. The most common adverse events were fatigue (12%), headache (10%),
insomnia (9%) and diarrhea (8%); none led to treatment discontinuation. Physical
and mental patient reported outcomes scores significantly improved after
treatment. Almost all (98%) patients were treatment compliant.

CONCLUSION

In an all-comers HCV GT1 population, 12 or 24-wk of OBV/PTV/r + DSV +/-
RBV is highly effective and tolerable and results in better mental and physical
health following treatment.

Key words: Hepatitis C; Ombitasvir; Paritaprevir; Ritonavir; Dasabuvir; Genotype 1

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The hepatitis C virus (HCV) NS5A inhibitor ABT-267 (ombitasvir, OBV),
HCV NS4/4A protease inhibitor ABT-450 (paritaprevir, PTV), CYP3A inhibitor
ritonavir (r) and non-nucleoside NS5B polymerase inhibitor ABT-333 (dasabuvir, DSV)
(OBV/PTV/r + DSV) with or without ribavirin (RBV) is an approved direct-acting
antiviral regimen less frequently studied in an all-comers population. This study included
96 all-comers; many had comorbidities (44.2% hypertensive, 33.7% obese, 20.2%
cirrhotic) and 16% previously failed HCV treatment. In these patients, 12 or 24-wk of
OBV/PTV/r + DSV +/- RBV was highly effective (99% sustained virologic response for
12 wk treatment), tolerable and resulted in better mental and physical health.

Citation: Loo N, Lawitz E, Alkhouri N, Wells J, Landaverde C, Coste A, Salcido R, Scott M,
Poordad F. Ombitasvir/paritaprevir/ritonavir + dasabuvir +/- ribavirin in real world hepatitis
C patients. World J Gastroenterol 2019; 25(18): 2229-2239

URL: https://www.wjgnet.com/1007-9327/full/v25/i18/2229.htm

DOI: https://dx.doi.org/10.3748/wjg.v25.118.2229

INTRODUCTION

The National Health and Nutrition Examination Survey (NHANES) approximates
that 3.2 million hepatitis C virus (HCV) patients are living in the United States!'l.
Among these patients, most will develop chronic infection that can ultimately lead to
hepatic fibrosis and cirrhosis/”l. Cirrhotic HCV patients have an increased risk of
developing decompensated cirrhosis, hepatocellular carcinoma (HCC)"*l. and
commonly require liver transplantation®.

The recent era of improved treatment regimens for HCV has contributed to much
better outcomes in these patients!), with the goal of treatment being to eradicate the
virus and prevent the development of cirrhosis and its complications. Successful
treatment of HCV is defined in terms of sustained virologic response (SVR), which is
undetectable levels of HCV viral RNA in the blood 12 wk after completion of
therapy!l. Currently, treatment for HCV involves the use of direct-acting antiviral
(DAA) regimens, which are molecules that target specific nonstructural proteins of the
virus and disrupt viral replication and infection. One such DAA regimen is the HCV
NS5A inhibitor ombitasvir (OBV), HCV NS4/4A protease inhibitor paritaprevir
(PTV), the CYP3A inhibitor ritonavir and the non-nucleoside NS5B polymerase
inhibitor dasabuvir (DSV) (OBV/PTV/r + DSV) with or without ribavirin (RBV). In
registration trials for this regimen, SVR rates reached as high as 99% in HCV genotype
1 (GT1) patients!..

Patients with HCV who are considered “hard-to-cure” have generally been
excluded from registration trials due to rigorous study inclusion criteria, presence of
comorbidities and previous treatment failures. Here we report the results of a phase 4,
open label study that evaluated the safety and efficacy of OBV/PTV/r + DSV +/-
RBV in a real-world clinical setting in patients who have historically been excluded
from clinical trials. We also report on the patient quality of life, dosing adherence and
whether resistance-associated substitutions (RASs) impact achievement of SVR.
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MATERIALS AND METHODS

All patients provided written informed consent. The study was conducted in
accordance with the International Conference on Harmonisation, applicable
regulations, and the principles of the Declaration of Helsinki. Upon signing the
informed consent, patients were considered enrolled and screening and baseline
assessments were initiated. Patients were screened from April 21, 2016 through
December 5, 2016. Screening procedures at baseline included a medical history,
physical exam, blood chemistries, HCV RNA PCR and HCV genotype assessments.

Eligible patients were > 18 years old and chronically infected with HCV GT1 (GT1a,
GT1b or GT1a/1b). Patients were either treatment naive or previously failed a
regimen including pegylated interferon (peglFN)/RBV with or without telaprevir,
boceprevir, or simeprevir. Patients were excluded from the study if they were
currently taking or planning on taking any medications contraindicated in the
OBV/PTV/r + DSV package insert, had evidence of decompensated liver disease
(Child-Pugh B or C, including the presence of clinical ascites, bleeding varices, or
hepatic encephalopathy), hemoglobin < 8 g/dL, platelets < 25000 cells/mm?, all
nucleated cells < 500 cells/mm?, bilirubin > 3, international normalized ratio > 2.3,
serum albumin < 2.8 and glomerular filtration rate < 30 mL, alanine aminotransferase
or aspartate aminotransferase > 10 x ULN, consume > 3 alcoholic drinks daily or have
uncontrolled HIV or hepatitis B virus coinfection. Patients with cirrhosis were
required to have serum alpha fetoprotein < 100 ng/mL and imaging ruling out HCC
within 3 mo of screening visit.

Treatment was initiated when screening and baseline procedures were completed,
and patient eligibility was confirmed. Patients received the US package insert
recommended dose: Two OBV/PTV/r 12.5/75/50 mg tablets once daily (in the
morning) and one DSV 250 mg tablet twice daily (morning and evening) with a meal
without regard to fat or calorie content. RBV was given to some patients based on
approved US package insert and was dosed at 1000 mg/d (< 75 kg) or 1200 mg/d (=
75 kg), divided and administered twice-daily with food. Duration of treatment was
determined based on GT1 subtype and the presence or absence of cirrhosis. GT1a
patients with compensated cirrhosis were treated for 24 wk including RBV, GT1a
patients without cirrhosis and GT1b patients with compensated cirrhosis were treated
for 12 wk including RBV, and GT1b patients without compensated cirrhosis were
treated for 12 wk without RBV.

For patients treated for 12 wk, study visits took place at day 1 (baseline) and weeks
4, 8 and 12 (end-of-treatment, EOT). For patients treated for 24 wk, study visits took
place at day 1 (baseline) and weeks 4, 8, 12, 16, 20 and 24 (EOT). All patients had
follow-up visits 4 and 12 wk after their last dose of study medication. Patients were
considered to be off study if they discontinued early or did not complete protocol
defined visits. The study protocol was approved by the Integ Review Institutional
Review Board. The study was registered on ClinicalTrials.gov.

Definitions and outcome measures

The primary endpoint was SVR 12 wk after the last treatment dose for the all treated
population. The all treated population was defined as all patients that were consented
and received at least 1 dose of study medication. SVR was defined as HCV RNA
below the lower limit of quantification (LLOQ) 12 wk after the end of treatment
(SVR12). Plasma HCV RNA levels were measured using the COBAS TagMan HCV
test (version 2.0), for use with the High Pure System, which has an LLOQ of 25 IU per
milliliter.

Outcomes for patients not achieving an SVR12 were recorded as on-treatment
virologic failure (VF), post-treatment virologic relapse through post-treatment week
12 or failure due to other non-virologic reasons (e.g., premature discontinuation,
adverse event, lost to follow-up, consent withdrawn). HCV RNA was assessed at each
study visit and post treatment weeks 4 and 12 (or early post treatment
discontinuation).

Key safety parameters that were recorded included dose discontinuations/
modifications due to adverse events (AEs), treatment related serious AEs (SAEs), and
laboratory test abnormalities. The onset and end dates, severity and relationship to
study drug were recorded for each AE. Patients were questioned and/or examined by
the investigator or a qualified designee for evidence of AEs at each treatment visit.
The determination of AE severity rested on medical judgment and was made with the
appropriate involvement of the investigator or a designated sub-investigator. The
severity of AEs, with the exception of laboratory values, was graded according to the
WHO grading system. Investigators relied on clinical judgment in assigning severity
to abnormal laboratory AEs. Data on all treatment emergent AEs were collected from
the start of study drug until 30 d after receipt of the last dose. Clinical laboratory
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testing was performed at all visits during the treatment period.

The first pre-defined secondary endpoint evaluated the effect of baseline RASs on
SVR12. Baseline sampling for RASs was obtained on day 1 for all patients and
thereafter only in patients with detectable HCV RNA after previously testing negative
(breakthrough) or patients who were undetectable at the end of treatment but had
detectable HCV RNA during the follow up period (relapse). Resistance testing was
performed by Quest Diagnostics. The patient subgroups evaluated included all RASs
and different classes of RASs.

Another pre-defined secondary endpoint evaluated patient reported outcomes,
examined via the Short Form-36 version 2 Health Survey (SF36v2), at baseline
compared to end of treatment. Patients completed this self-administered
questionnaire, which assessed functional health and well-being at baseline and at 12
wk. The results consisted of eight scaled scores, which are the weighted sums of the
questions in their section. Scores were aggregated into a mental component summary
(MCS) and a physical component summary (PCS); higher scores were indicative of
better health.

The final secondary endpoint was to evaluate adherence in patients receiving this
treatment regimen. Pills were counted by study personnel at each treatment visit.
Treatment compliance was defined as the subject having a total missed pill count of <
20% of the total dispensed pill count over the course of their treatment duration. For
patients on RBV, the total dispensed pill count was 840 over 12 wk and 1680 over 24
wk. For patients not on RBV, the total dispensed pill count was 336 over 12 wk and
672 over 24 wk. Patient adherence was reported according to treatment arm.

Statistical analysis

All patients who consented and received at least one dose of study medication were
included in the primary analysis for both efficacy and safety (all-treated population).
Descriptive summaries consisted of frequencies and percentages for categorical
measures and of the number of patients, mean, standard deviation, median,
minimum, and maximum values for continuous measures. Descriptive summaries
were presented for select subgroups. Tabular summaries presented included age, sex,
and race and other parameters measured at baseline. Since this was a single arm
study design, no power statement was calculated.

RESULTS

Patients

A total of 104 patients were screened and 100 patients were treated with the study
drug regimens. The majority of patients (n = 89, 89%) were treated with OBV /PTV/r
+ DSV + RBV, with 75 (75%) undergoing 12 wk of treatment and 25 (25%) undergoing
24 wk of treatment. The vast majority of patients (86%) were infected with GT1a
(Figure 1). Patient characteristics at baseline, including current comorbidities and
history of previous HCV treatments are shown in Table 1.

Efficacy

The final date for collection of data was October 3, 2017. One hundred (100) patients
received at least one dose of study drug, 96 patients completed follow-up and 95
(95%) achieved SVR12. The HCV RNA results for patients completing treatment with
SVR are depicted in Figure 2. The vast majority (88.4%) were undetectable by week 4.
Of the 4 patients who exited the study early, 3 were lost to follow-up and 1 was
terminated early due to noncompliance. The one patient who completed treatment
but did not achieve SVR was a 48-year-old Black male infected with GT1la HCV. He
was treatment-naive, FibroScan® showed no fibrosis (F0) and no baseline RASs were
detected. His baseline viral load was 2694796 IU/mL and he was prescribed 12 wk of
OBV/PTV/r + DSV + RBV. He had undetectable HCV RNA at treatment week 4 and
treatment week 8; however, he missed 6 doses of RBV 8 wk into treatment. He was
counseled on medication compliance and didn’t miss any other doses. At end of
treatment (week 12), HCV RNA was detected (742 IU/mL) and he was considered a
treatment-failure. The patient did not return for his 12-wk follow-up visit.

Safety
The number of AEs reported totaled 123. The most common AEs were fatigue (12%),

headache (10%), insomnia (9%) and diarrhea (8%) (Table 2). There were no serious
AEs or AEs leading to discontinuation reported in this study.

Baseline variants
Sampling for RASs was performed on 99 patients at baseline. There were no
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Table 1 Demographic and clinical characteristics of patients n (%)

Characteristic Patients
Age

n 104
Mean (yr + SD) 49.9+10.5
Min, max (yr) 29.0,78.0
Median (yr) (IQR) 51.5 (41.0, 58.2)
Gender

n 104
Female 46 (44.2)
Male 58 (55.8)
Ethnicity

n 104
Hispanic or Latino 48 (46.2)
Not Hispanic or Latino 56 (53.8)
Race

n 104
White 91 (87.5)
Black 11 (10.6)
Unknown 2(2)
Current comorbidities

n 104
Hypertension 46 (44.2)
Obesity 35 (33.7)
Cirrhosis, Child-Pugh A 21 (20.2)
Hepatic steatosis 18 (17.3)
Diabetes mellitus, type II 17(16.3)
Hyperlipidemia 17 (16.3)
Chronic kidney disease 3(3)
Coronary artery disease 3(3)
Atherosclerosis 1(1)
Congestive heart failure 1()
HIV 1(1)
Genotype

n 100
GTla 86 (86)
GT1b 14 (14)
Prior HCV treatment

n 100
IFN 2(2)
IFN+RBV 3(3)
PegIFN 1(1)
PegIFN+RBV 10 (10)

SD: Standard deviation; IQR: Interquartile range; GT1: Genotype 1; IFN: Interferon; PegIFN: Pegylated
interferon; RBV: Ribavirin.

detectable mutations in the NS5a or NS5b genes in 88 (88%) and 98 (98%) of these
patients, respectively. A probable resistance to OBV was found in one patient (1%)
with an NS5a mutation, but no resistance to daclatasvir, elbasvir, ledipasvir or
velpatasvir was noted. In addition, there were 4 (4%) cases of possible resistance to
OBV, daclatasvir, elbasvir, ledipasvir and velpatasvir. With regard to NS5b RASs, one
patient (1%) had a possible resistance to DSV.

Patient reported outcomes
Patient reported outcomes were analyzed in patients with both baseline and end of
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Figure 1 Hepatitis C genotype and presence/absence of cirrhosis for patients. GT1: Genotype 1.

treatment (Week 12 or Week 24) scores (n = 67). These results are portrayed in Table 3.
Overall, PCS scores and MCS scores were significantly higher following treatment
compared to baseline (P = 0.04 and P = 0.011, respectively). Of the 8 scaled scores, all
end of treatment scores were higher compared to baseline, with statistically
significant improvement observed for 5 sub-scores (physical, general health, vitality,
emotional and mental health).

Adherence

Treatment compliance was assessed in all 100 patients and 98 (98%; 95% confidence
interval, 93 to 99.4) of these patients were considered compliant. The two
noncompliant patients were in the OBV/PTV /r + DSV + RBV 12-wk treatment arm.
All patients in the OBV/PTV/r + DSV 12-wk arm and the OBV/PTV/r + DSV + RBV
24-wk treatment arm achieved 100% compliance. Four patients terminated the study
early (prior to 12 wk) and are included in these data; all 4 met the criteria for
treatment compliance while on treatment.

DISCUSSION

In a real world, all-comers population of HCV GT1 patients, a 12 or 24-wk multi-
targeted DAA regimen of OBV/PTV/r + DSV +/- RBV was highly effective with a
95% SVR12 rate. Of the 96 patients who completed follow up, 99% (95/96) achieved
SVR12. The presence of baseline RASs had no impact on the ability to achieve SVR12.
Furthermore, treatment was associated with a low rate of treatment discontinuation
unrelated to AEs. No AEs were considered serious. These efficacy and safety results
are comparable to those seen in controlled clinical trials of OBV/PTV/r + DSV +/-
RBV1, Although newer DAA regimens with shorter durations have been recently
approved, our data on this older regimen remains important; this regimen is an
approved treatment option and is still used in some developing countries.

Our study population was made up of slightly more males than females, which is
consistent with the distribution of HCV in the United States!"l. Although there were no
Asian patients and a small percentage of Black patients, this study represented an
even distribution of Hispanics and non-Hispanics with HCV. HCV data are important
in this population. Hispanics are a large and fast-growing minority group in the
United States!"” and, according to one study!, Hispanics infected with HCV are at a
significantly higher risk of developing cirrhosis and HCC than non-Hispanic Whites.
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Figure 2 Hepatitis C virus RNA results for patients completing treatment with sustained virologic response.

Traditionally, individuals with HCV who have comorbidities are considered “hard-
to-cure” and are often excluded from controlled clinical trials. The HEARTLAND
study sought to enroll these individuals; many of the individuals studied had
hypertension (44.2%), obesity (33.7%), Child-Pugh A cirrhosis (20.2%), steatosis
(17.3%), type II diabetes mellitus (16.3%) and hyperlipidemia (16.3%). Including these
populations in HCV treatment studies is essential. Data has demonstrated that,
among patients with HCV, > 99% have at least one comorbidity, with hypertension
being one of the most common!"*l. In addition, NHANE:s investigators predict that the
incidence of cirrhosis will peak by the year 2020, affecting 1.76 million HCV-infected
individuals in the United States!'l. Finally, metabolic conditions such as steatosis,
obesity and diabetes are emerging as independent co-factors of fibrogenesis!'“.

Individuals who previously failed HCV treatment are also often disqualified from
registration studies or evaluated in separate retreatment studies. Sixteen percent of
patients in HEARTLAND were HCV treatment experienced, with the majority (62.5%)
previously treated with PegIFN + RBV. The inclusion of these patients did not affect
overall SVR rates. This is consistent with what other studies of OBV/PTV/r + DSV
+/- RBV have demonstrated: combining antiviral drugs with multiple mechanisms of
action is effective regardless of the prior response to PegIFN + RBV!'‘l,

In addition to including underrepresented HCV patients, data were collected in the
“real world” setting, further demonstrating its applicability in clinical practice.
Moreover, results are similar to other published real-world data on this regimen. For
example, in a study of 5168 HCV GT1 patients, who were included irrespective of
cirrhosis status or prior HCV treatment experience, real world SVR12 rates were
consistently high (94 to 99%) for the OBV /PTV/r + DSV +/- RBV regimenl. Another
study performed in Taiwan showed SVR12 rates of 98% and good tolerability in
patients administered this regimen!"“.

The data generated from the secondary analyses performed in this study are also
consistent with published reports. With regard to resistance testing, according to the
American Association for the Study of Liver Diseases (AASLD) HCV Guidance,
Recommendations for Testing, Managing, and Treating Hepatitis C, a subset of
patients with HCV will have viral variants harboring substitutions associated with
resistance to DAAs, especially with NS5A inhibitor-containing regimens. This may
negatively impact treatment responsel’”l. In HEARTLAND, SVR rates approached
100% despite the presence of baseline NS5A and NS5B RASs in 12% and 2% of
patients, respectively. This reinforces what is stated in the AASLD HCV guidance: the
magnitude of the negative impact of RASs varies according to many factors and RAS
testing alone will not dictate optimal DAA regimen selection"".

Another secondary analysis was the effect of OBV/PTV/r + DSV +/- RBV on
patient reported outcomes. Such outcome assessments provide patients’ perspective
on the impact of treatment on daily life and work. HEARTLAND demonstrated, via
data collected from the SF36v2 short form, that OBV/PTV/r + DSV +/- RBV
significantly improved patient reported outcomes for total physical and mental
components. The MALACHITE-I and MALACHITE-II controlled clinical studies in
HCV G1 patients evaluated the same secondary endpoints using a similar method
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Table 2 Adverse events reported during the HEARTLAND study

Most common adverse events Patients reporting AE (n = 100)
Fatigue 12 (12%)
Headache 10 (10%)
Insomnia 9 (9%)
Diarrhea 8 (8%)
Anemia 6 (6%)
Nausea 6 (6%)
Pruritus 5(5%)
Rash 4 (4%)
Upper respiratory infection 3 (3%)
Urinary tract infection 3 (3%)

AE: Adverse event.

and demonstrated matching trends. Overall, patients treated with OBV /PTV/r + DSV
+/- RBV have better mental and physical health following HCV treatment™.

Finally, patient adherence was addressed in HEARTLAND. Adherence is
important when successfully treating HCV and becomes even more critical in the real-
world setting. Often, efficacy rates reported from clinical trials are substantially
reduced when drugs are approved and used in clinical practice. The reasons for this
are multifactorial and can be due to side effects, complexity of the regimen and/or
other patient-related factors[*']. In our study, we demonstrated excellent adherence
rates (98% treatment compliance) in the real-world setting using a complex regimen.
This study was designed to enroll approximately 100 patients with baseline factors
that may have limited their ability to enroll in registration trials including 28% with
cirrhosis. The safety and efficacy results reported in this study are impressive and
comparable to those reported in registration trials.

In conclusion, the all oral, DAA regimen containing OBV/PTV/r + DSV +/- RBV
was associated with a 99% SVR at post-treatment week 12 in GT1-infected patients,
with and without compensated cirrhosis.

Reishidenge WJG | https://www.wjgnet.com 2236 May 14,2019 | Volume 25 | Issuel8 |



Loo N et al. ABT-267/ ABT-450/r + ABT-333 in HCV GT1

Table 3 Mean short form 36 version 2 scores using the normative based scores

End of treatment Baseline Pvalue

(n=67) (n=67) (Paired)
Physical functioning 45.6+11.3 444 +11.0 0.3389
Physical 453 +£10.8 422+10.4 0.0152
Bodily pain 463 +12.0 439+11.2 0.1103
General health 49.0+10.8 446 +10.5 0.0004
Vitality 50.4+11.9 46.0£10.6 0.0066
Social functioning 454 +119 427+121 0.0530
Emotional 452+121 418+114 0.0272
Mental Health 46.6 £12.6 441+104 0.0287
Physical component summary 46.8 £10.7 444+91 0.0404
Mental component summary 47.1+13.7 43.6 £11.6 0.0112

ARTICLE HIGHLIGHTS

Research background

The hepatitis C virus (HCV) is a prevalent virus that, if left untreated, leads to chronic liver
disease and, ultimately, death. The new era of direct acting antiviral (DAA) treatment regimens
has the potential to cure the virus [i.e., achieve sustained virologic response (SVR)] in the
majority of patients. The HCV NS5A inhibitor ombitasvir (OBV), HCV NS4/4A protease
inhibitor paritaprevir (PTV), the CYP3A inhibitor ritonavir and the non-nucleoside NS5B
polymerase inhibitor dasabuvir (DSV) (OBV/PTV/r + DSV) with or without ribavirin (RBV) is a
DAA regimen that achieves SVR rates as high as 99% in HCV genotype 1 (GT1) patients in
controlled clinical studies. However, there are patients who are considered “hard to cure” that
are traditionally excluded from registration trials due to rigorous study inclusion criteria,
presence of comorbidities and previous treatment failures. This phase 4, open label study
evaluated the safety and efficacy of OBV/PTV/r + DSV +/- RBV in a real-world clinical setting
in patients who have historically been excluded from clinical trials. This study is completed.

Research motivation

Controlled clinical studies demonstrate 99% SVR rates in patients with HCV GT1, however,
many patients in these studies do not meet the inclusion criteria for these studies. In a real world
population of HCV patients, many have comorbidities or history of previous HCV treatment
failures. We sought to examine the efficacy and safety of OBV/PTV/r + DSV +/- RBV in real
world HCV patients who are generally underrepresented in clinical trials. This study also
examined patient quality of life, dosing adherence and whether resistance-associated
substitutions (RASs) impact achievement of SVR, which are all real world issues encountered in
HCV patients. The results of this study will determine if controlled clinical trial results can be
expected in everyday HCV patients seen in clinical practice.

Research objectives

The primary objective of this study was to examine the efficacy and safety of OBV/PTV/r + DSV
+/- RBV in real world HCV patients generally underrepresented in clinical trials. This study
found that this treatment regimen was highly effective and no adverse events were considered
serious; these results are comparable to those seen in controlled clinical trials with this treatment
regimen. Therefore, including patients with comorbidities or a history of previous HCV
treatment(s) did not affect the results. According to this one study, the results demonstrated in
controlled clinical trials involving OBV/PTV/r + DSV +/- RBV can be applied to everyday HCV
Ppatients seen in clinical practice.

Research methods

Patients were > 18 years old and chronically infected with HCV GT1 (GT1a, GT1b or GT1a/1b).
Patients were treatment-naive or previously failed a regimen including pegylated
interferon/RBV +/- telaprevir, boceprevir, or simeprevir. One hundred patients were treated
with the study drug regimen, which was administered for 12 or 24 wk +/- RBV according to GT1
subtype and presence/absence of cirrhosis. Patients were evaluated every 4 wk from treatment
day 1 and at 4 and 12 wk after end-of-treatment.

Research results

Many of the patients studied had comorbidities (44.2% hypertensive, 33.7% obese, 20.2%
cirrhotic) and 16% previously failed HCV treatment. Ninety-six patients completed study follow-
up and 99% achieved 12-wk sustained virologic response. The majority (88.4%) of patients had
undetectable HCV RNA by week 4. The most common adverse events were fatigue (12%),
headache (10%), insomnia (9%) and diarrhea (8%); none led to treatment discontinuation.
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Physical and mental patient reported outcomes scores significantly improved after treatment.
Almost all (98%) patients were treatment compliant.

Research conclusions
In an all-comers HCV GT1 population, 12 or 24-wk of OBV/PTV/r + DSV +/- RBV is highly
effective and tolerable and results in better mental and physical health following treatment.

Research perspectives

Results of he approved use of the OBV/PTV/r + DSV +/- RBV regimen in HCV GT1 patients in
clinical practice can potential mirror results obtained in controlled clinical trials. The availability
of real world data on approved HCV treatment regimens is extremely useful in clinical practice.
Newer DAA regimens with shorter treatment durations have been recently approved. These
regimens should also be evaluated in the real world population of HCV patients. Future clinical
studies need to evaluate the efficacy and safety of these newer DAA regimens in real world
patients. Patients with comorbidities and those who have had previous HCV treatment failures
should be included in these studies. In addition, secondary measures should include physical
and mental outcomes, the affects of RASs and adherence to the newer regimens.
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