Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 23 Number 40 October 28, 2017

MINIREVIEWS
7201  Non-celiac gluten sensitivity: All wheat attack is not celiac

Igbinedion SO, Ansari J, Vasikaran A, Gavins FN, Jordan P, Boktor M, Alexander JS

ORIGINAL ARTICLE
Basic Study
7211  Glucagon-like peptide-2 modulates the nitrergic neurotransmission in strips from the mouse gastric fundus

Garella R, Idrizaj E, Traini C, Squecco R, Vannucchi MG, Baccari MC

7221  Hypothermic machine perfusion with metformin-University of Wisconsin solution for ex vivo preservation of
standard and marginal liver grafts in a rat model

Chai YC, Dang GX, He HQ, Shi JH, Zhang HK, Zhang RT, Wang B, Hu LS, Lv Y

7232 Relationship between autophagy and perineural invasion, clinicopathological features, and prognosis in
pancreatic cancer

Yang YH, Liu JB, Gui Y, Lei LL, Zhang SJ

7242  Dachaihu decoction ameliorates pancreatic fibrosis by inhibiting macrophage infiltration in chronic
pancreatitis

Duan LFE, Xu XF, Zhu LJ, Liu E, Zhang XQ, Wu N, Fan JW, Xin JQ, Zhang H

7253  Prostaglandin E1 protects hepatocytes against endoplasmic reticulum stress-induced apoptosis via protein
kinase A-dependent induction of glucose-regulated protein 78 expression

Yang FW, Fu Y, Li Y, He YH, Mu MY, Liu QC, Long J, Lin SD

Retrospective Study
7265  Genetic associations with adverse events from anti-tumor necrosis factor therapy in inflammatory bowel
disease patients

Lew D, Yoon SM, Yan X, Robbins L, Haritunians T, Liu Z, Li D, McGovern DPB

7274  Clinical features of alcoholic hepatitis in latinos and caucasians: A single center experience

Pinon-Gutierrez R, Durbin-Johnson B, Halsted CH, Medici V

7283  Factors associated with carcinoid syndrome in patients with gastrointestinal neuroendocrine tumors

Cai B, Broder MS, Chang E, Yan T, Metz DC

Raishidenge ~ WJG | www.wjgnet.com 1 October 28, 2017 | Volume 23 | Issue 40 |



World Journal of Gastroenterology

Contents Volume 23 Number 40 October 28, 2017

7292  Clinical and pathological characterization of Epstein-Barr virus-associated gastric carcinomas in Portugal
Ribeiro J, Oliveira A, Malta M, Oliveira C, Silva F, Galaghar A, Afonso LP, Neves MC, Medeiros R, Pimentel-Nunes P,

Sousa H

7303  Modified model for end-stage liver disease improves short-term prognosis of hepatitis B virus-related
acute-on-chronic liver failure

Chen W, You J, Chen J, Zheng Q, Jiang JJ, Zhu YY

Observational Study

7310  Chronic opioids in gastroparesis: Relationship with gastrointestinal symptoms, healthcare utilization and
employment
Jehangir A, Parkman HP

7321 Medication beliefs predict medication adherence in ambulatory patients with decompensated cirrhosis
Hayward KL, Valery PC, Martin JH, Karmakar A, Patel PJ, Horsfall LU, Tallis CJ, Stuart KA, Wright PL, Smith DD, Irvine

KM, Powell EE, Cottrell WN

CASE REPORT

7332 Case of familial hyperlipoproteinemia type Il hypertriglyceridemia induced acute pancreatitis: Role for
outpatient apheresis maintenance therapy
Abou Saleh M, Mansoor E, Cooper GS

7337 Rescue case of low birth weight infant with acute hepatic failure

Okada N, Sanada Y, Urahashi T, IThara Y, Yamada N, Hirata Y, Katano T, Ushijima K, Otomo S, Fujita S, Mizuta K

LETTER TO THE EDITOR

7343  S-Adenosyl-L-methionine towards hepatitis C virus expression: Need to consider S-Adenosyl-L-methionine’s
chemistry, physiology and pharmacokinetics
Tsikas D, Hanff E, Bollenbach A

Raishidenge ~ WJG | www.wjgnet.com I October 28,2017 | Volume 23 | Issue 40 |



Contents

World Journal of Gastroenterology
Volume 23 Number 40 October 28, 2017

ABOUT COVER

Editorial board member of World Journal of Gastroenterology, Marcos V
Perini, MD, MSc, PhD, Senior Lecturer, Department of Surgery, University of
Melbourne, Melbourne, Victoria 3084, Australia

AIMS AND SCOPE

World Journal of Gastroenterology (World | Gastroenterol, WJ]G, print ISSN 1007-9327, online
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. WG was estab-
lished on October 1, 1995. It is published weekly on the 7" 14th, 21, and 28" each month.
The WJ]G Editorial Board consists of 1375 experts in gastroenterology and hepatology
from 68 countries.

The primary task of ]G is to rapidly publish high-quality original articles, reviews,
and commentaries in the fields of gastroenterology, hepatology, gastrointestinal endos-
copy, gastrointestinal surgery, hepatobiliary surgery, gastrointestinal oncology, gastroin-
testinal radiation oncology, gastrointestinal imaging, gastrointestinal interventional ther-
apy, gastrointestinal infectious diseases, gastrointestinal pharmacology, gastrointestinal
pathophysiology, gastrointestinal pathology, evidence-based medicine in gastroenterol-
ogy, pancreatology, gastrointestinal laboratory medicine, gastrointestinal molecular biol-
ogy, gastrointestinal immunology, gastrointestinal microbiology, gastrointestinal genetics,
gastrointestinal translational medicine, gastrointestinal diagnostics, and gastrointestinal
therapeutics. WJG is dedicated to become an influential and prestigious journal in gas-
troenterology and hepatology, to promote the development of above disciplines, and to
improve the diagnostic and therapeutic skill and expertise of clinicians.

INDEXING/ABSTRACTING

Waorld Journal of Gastroenterolagy (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 and Directory of Open Access Journals. The
2017 edition of Journal Citation Reports® cites the 2016 impact factor for WJG as 3.365 (5-year
impact factor: 3.176), ranking ]G as 29" among 79 journals in gastroenterology and hepatol-
ogy (quartile in category Q2).

FLYLEAF I-IX

Editorial Board

EDITORS FOR
THIS ISSUE

Responsible Assistant Editor: Xiang Li
Responsible Electronic Editor: Yi-Jie Ma
Proofing Editor-in-Chief: Lian-Sheng Ma

Responsible Science Editor: Yuan Oi
Proofing Editorial Office Director: Jin-Iei Wang

NAME OF JOURNAL
World Journal of Gastroenterology

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

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF

Damian Garcia-Olmo, MD, PhD, Doctor, Profes-
sor, Surgeon, Department of Surgery, Universidad
Autonoma de Madrid; Department of General Sur-
gery, Fundacion Jimenez Diaz University Hospital,
Madrid 28040, Spain

Stephen C Strom, PhD, Professor, Department of
Laboratory Medicine, Division of Pathology, Karo-
linska Institutet, Stockholm 141-86, Sweden

Andrzej S Tarnawski, MD, PhD, DSc (Med),
Professor of Medicine, Chief Gastroenterology, VA
Long Beach Health Care System, University of Cali-
fornia, Irvine, CA, 5901 E. Seventh Str., Long Beach,

CA 90822, United States http:/ /www.wjgnet.com
EDITORIAL BOARD MEMBERS

All editorial board members resources online at http://
www.wignet.com/1007-9327/editorialboard.htm

PUBLICATION DATE
October 28, 2017

COPYRIGHT

EDITORIAL OFFICE © 2017 Baishideng Publishing Group Inc. Articles pub-

Jin-Lei Wang, Director

Yuan Qj, Vice Director

Ze-Mao Gong, Vice Director
World Journal of Gastroenterology
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501,
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: editorialoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wijgnet.com

Help Desk: http://www.f6publishing.com/helpdesk

lished by this Open-Access journal are distributed under
the terms of the Creative Commons Attribution Non-
commercial License, which permits use, distribution,
and reproduction in any medium, provided the original
work is properly cited, the use is non commercial and is
otherwise in compliance with the license.

SPECIAL STATEMENT

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

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wignet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WIJG | www.wjgnet.com

1

October 28, 2017 | Volume 23 | Issue 40 |




W J

World Journal of
Gastroenterology

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

DOI: 10.3748 / wjg.v23.i40.7265

World | Gastroenterol 2017 October 28; 23(40): 7265-7273

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

Retrospective Study
Genetic associations with adverse events from anti-tumor
necrosis factor therapy in inflammatory bowel disease

patients

ORIGINAL ARTICLE

Daniel Lew, Soon Man Yoon, Xiaofei Yan, Lori Robbins, Talin Haritunians, Zhenqiu Liu, Dalin Li, Dermot PB

McGovern

Daniel Lew, Department of Medicine, Cedars-Sinai Medical
Center, Los Angeles, CA 90048, United States

Soon Man Yoon, Xiaofei Yan, Talin Haritunians, Zhengiu
Liu, Dalin Li, Dermot PB McGovern, F. Widjaja Foundation
Inflammatory Bowel and Immunobiology Research Institute,
Cedars-Sinai Medical Center, Los Angeles, CA 90048, United
States

Lori Robbins, Department of Gastroenterology, Cedars-Sinai
Medical Center, Los Angeles, CA 90048, United States

ORCID number: Daniel Lew (0000-0001-8843-6447);
Soon Man Yoon (0000-0003-3885-6763); Xiaofei Yan (000
0-0001-9825-1956); Lori Robbins (0000-0003-3149-8895);
Talin Haritunians (0000-0002-9005-7750); Zhengiu Liu (0000-0
003-1535-4322); Dalin Li (0000-0003-4738-0074); Dermot PB
McGovern (0000-0001-5621-759X)

Author contributions: Lew D collected and analyzed the data,
and drafted the manuscript; Yoon SM and Robbins L helped
collect the data and edit the manuscript; Yan X and Li D helped
with the technical and statistical analysis; Liu Z and Haritunians T
helped analyze the data and edit the manuscript; McGovern DPB
designed and supervised the study, and revised the manuscript for
important intellectual content; all authors have read and approved
the final version to be published.

Institutional review board statement: The study was reviewed
and approved by the Cedars-Sinai Institutional Review Board
(IRB #3358).

Informed consent statement: All study participants, or their
legal guardian, provided informed written consent prior to study

enrollment.

Conflict-of-interest statement: DPBM reports consulting for

Baishidenge ~ WJG | www.wjgnet.com

Janssen, UCB, Pfizer, Celgene, and Merck.
Data sharing statement: No additional data are available.

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/

Manuscript source: Unsolicited manuscript

Correspondence to: Dermot PB McGovern, MD, PhD, F.
Widjaja Foundation Inflammatory Bowel and Immunobiology
Research Institute, Cedars-Sinai Medical Center, Los Angeles,
CA 90048, United States. dermot.mcgovern@cshs.org
Telephone: +1-310-4234100

Received: August 5, 2017
Peer-review started: August 5, 2017
First decision: August 14,2017
Revised: August 25,2017

Accepted: September 13,2017
Article in press: September 13,2017
Published online: October 28, 2017

Abstract

AIM
To study the type and frequency of adverse events
associated with anti-tumor necrosis factor (TNF)
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therapy and evaluate for any serologic and genetic
associations.

METHODS

This study was a retrospective review of patients
attending the inflammatory bowel disease (IBD)
centers at Cedars-Sinai IBD Center from 2005-2016.
Adverse events were identified via chart review. IBD
serologies were measured by ELISA. DNA samples
were genotyped at Cedars-Sinai using Illumina Infinium
Immunochipvl array per manufacturer’s protocol. SNPs
underwent methodological review and were evaluated
using several SNP statistic parameters to ensure
optimal allele-calling. Standard and rigorous QC criteria
were applied to the genetic data, which was generated
using immunochip. Genetic association was assessed
by logistic regression after correcting for population
structure.

RESULTS

Altogether we identified 1258 IBD subjects exposed
to anti-TNF agents in whom Immunochip data were
available. 269/1258 patients (21%) were found to have
adverse events to an anti-TNF-a agent that required the
therapy to be discontinued. 25% of women compared
to 17% of men experienced an adverse event. All
adverse events resolved after discontinuing the anti-
TNF agent. In total: 7 = 66 (5%) infusion reactions; n
= 49 (4%) allergic/serum sickness reactions; n = 19
(1.5%) lupus-like reactions, 7 = 52 (4%) rash, n = 18
(1.4%) infections. In Crohn's disease, IgA ASCA (P =
0.04) and IgG-ASCA (P = 0.02) levels were also lower
in patients with any adverse events, and anti-I2 level
in ulcerative colitis was significantly associated with
infusion reactions (P = 0.008). The logistic regression/
human annotation and network analyses performed
on the Immunochip data implicated the following five
signaling pathways: JAK-STAT (Janus Kinase-signal
transducer and activator of transcription), measles,
IBD, cytokine-cytokine receptor interaction, and
toxoplasmosis for any adverse event.

CONCLUSION

Our study shows 1 in 5 IBD patients experience an
adverse event to anti-TNF therapy with novel serologic,
genetic , and pathways associations.

Key words: Genetic associations; Inflammatory bowel
disease; Anti-tumor necrosis factor; Adverse events

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Tumor necrosis factor-o (TNF-a) plays a
key role in the development and progression of infla-
mmatory bowel disease (IBD). Anti-TNF therapy
is highly efficacious in treating IBD patients, but
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many experience adverse events. Few studies have
evaluated factors associated with adverse events to
anti-TNF therapy. In this study, we found some genetic
associations and pathways that are enriched for genes
associated with the development of adverse events.
Future studies will need to confirm these findings as
the ability to identify subjects at high risk may help
clinicians anticipate and therefore prevent or avoid
these adverse events in the future.

Lew D, Yoon SM, Yan X, Robbins L, Haritunians T, Liu Z, Li D,
McGovern DPB. Genetic associations with adverse events from
anti-tumor necrosis factor therapy in inflammatory bowel disease
patients. World J Gastroenterol 2017; 23(40): 7265-7273
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v23/i40/7265.htm DOI: http://dx.doi.org/10.3748/wjg.v23.
i40.7265

INTRODUCTION

Tumor necrosis factor-o. (TNF-a) plays a key role in
the development and progression of inflammatory
bowel disease (IBD)!"?!. While anti-TNF therapy is
an effective therapeutic option for IBD patientst*?,
response to these agents is highly heterogeneous
and a high proportion of patients either fail initial
induction therapy or lose response during maintenance
therapy!®®. Predicting response to these agents has
been studied extensively by evaluating a multitude of
factors including potential genetic components'?, but
an important addition would be the ability to predict the
development of adverse events associated with these
agents including: infusion reactions; infections; rash;
allergic reactions; serum sickness like reactions; and
lupus-like reactions®*", Minimizing the risks is important
to increase patient compliance and improve response
to therapy, and will also become more important as
physicians struggle with decisions around where to
position biologic therapies as therapeutics targeting
novel mechanisms become available!*"*,

Currently, there are few studies designed to de-
termine factors associated with adverse events to
anti-TNF-a therapy. The objectives of this study were
to describe the type and frequency of adverse events
associated with anti-TNF-o, therapy in a large cohort and
evaluate for any serologic and genetic associations.

MATERIALS AND METHODS

Study population

This study was a retrospective review of patients
attending the IBD centers at Cedars-Sinai IBD Center
from 2005-2016. Patients included in the study were

October 28, 2017 | Volume 23 | Issue 40 |



those that had given consent, had available genotype
data, carried a diagnosis of IBD (Crohn’s disease,
ulcerative colitis, or IBDU), and who had been treated
with anti-TNF-a agents (infliximab, adalimumab,
certolizumab pegol). All research-related activities
were approved by the Cedars-Sinai Medical Center
Institutional Review Board (IRB #3358).

Data gathering

Detailed clinical information for each patient was
obtained via chart review. Clinical information included
age at disease diagnosis, type of IBD (CD, UC, or
IBDU), gender, and type of anti-TNF-o. agent used. All
patients were seen by gastroenterologists, experienced
in managing patients with IBD treated with anti-TNF
agents, at the IBD centers at Cedars-Sinai Medical
Center, Los Angeles.

Adverse events

Adverse events were identified via chart review by
evaluating the “Allergies” section and the progress
notes written by the gastroenterologist. Potential
adverse events include infusion reactions, serum
sickness-like reactions, drug-induced lupus, rash,
infections, and non-specific symptoms (arthralgias,
shortness of breath, rash, etc). An infusion reaction
was defined as any significant adverse experience that
occurred during or within two hours of infusion™, An
allergic or a serum sickness-like reaction was defined
clinically as the occurrence of myalgias, arthralgias,
fever, or rash within 1-14 d after reinfusion of in-
fliximab™*!,

The likelihood of a causal relationship for each
adverse event was determined based on the assessment
of the gastroenterologist as documented in the progress
note and as evidenced by the following: time elapsed
between a dose and adverse event, resolution of the
adverse event when the therapy was discontinued,
and return of the adverse event if the therapy was
resumed®.,

Serological analysis

IBD serologies (ANCA, anti-nuclear cytoplasmic
antibodies; anti-CBirl, anti-flagellin; anti-I2, anti-
Pseudomonas fluorescens-associated sequence 12;
anti-OmpC, anti-outer membrane porin C; ASCA, anti-
Saccharomyces cerevisiae antibodies) were measured
by enzyme-linked immunosorbent assay (ELISA)
as previously described!”), Results were expressed
as ELISA units (EU/mL) relative to Cedars-Sinai
Medical Center laboratory or a Prometheus laboratory
standard derived from a pool of patient sera with
well-characterized disease found to have reactivity to
these antigens. All assays were performed in a blinded

Baishidenge ~ WJG | www.wjgnet.com

Lew D et a/. Associations with reactions from TNF inhibitors

fashion.

Genotype data

DNA samples were genotyped at Cedars-Sinai using
Illumina Infinium Immunochipvl array per ma-
nufacturer’s protocol (Illumina, San Diego, CA, United
States). Average genotyping call rate for samples that
passed quality control was 99.8%; average replicate
concordance and average heritability rates were >
99.99% and 99.94%, respectively. Single-nucleotide
polymorphisms (SNPs) underwent methodological
review and were evaluated using several SNP statistic
parameters to ensure optimal allele-calling!®..

Statistical analysis

7° test and logistic regression were performed to
identify demographic and clinical characteristics
associated with development of adverse events. For
continuous variables with skewed distribution (e.g.,
serology levels), Wilcox test signed rank test was
performed. SNPs association with adverse events
was evaluated using PLINK. Principal components
(PCs) from population stratification analysis were
included in the PLINK analysis to control for potential
confounding™®!. Two-sided P-value of 0.05 was
considered statistically significant.

Genetic pathway, and network analyses

For any reaction, infusion reactions, and allergic
reactions, the logistic regression/human annotation
and network analysis was performed with statistically
significant SNPs (P < 0.001). These SNPs were
first annotated into corresponding genes, and the
genes were further analyzed with multiple biological
functional databases including human protein reference
databases (http://www.hprd.org), Reactome, NCI/
Nature pathway interaction database and others. The
final networks were then constructed form the known
interactions from any of these databases. Pathways
and gene set enrichment analysis was performed with
STRING (http://string-db.org/) and cytoscape (http://
www.cytoscape.org).

RESULTS

Patient demographics and characteristics

1258 IBD (954 CD patients, 260 UC, 44 IBDU) patients
qualified for this study. The average age of onset was
25.7 years and, and the overwhelming majority were
of European ancestry.

Adverse events
A total of 269/1258 patients (21%) were found to

have experienced an adverse event. The different
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Figure 1 Network analyses of allergic reactions to anti-tumor necrosis factor agents.

types of adverse events were similar among women
and men, except for lupus-like reactions and rashes,
which were both more commonly seen in women (Table
1).

Serology

In CD patients we observed that IgA ASCA+/- was
associated with a lower risk of developing any adverse
event (OR = 0.68, P = 0.047), while IgG ASCA+/-
and total ASCA+/- show a similar trend and borderline
association respectively (OR = 0.72 and 0.70, P = 0.09
and 0.05, respectively). IgA ASCA (P = 0.04) and IgG
ASCA (P = 0.02) levels were also lower in patients
with any adverse events (Table 2). Anti-12 level in UC
was significantly associated with infusion reactions (P
= 0.008) (Table 2). No other associations were seen
with IBD-associated serologies (data not shown).

Genetic analysis
IBD-associated SNPs that achieved a nominal level of

Roishidenge ~ WJG | www.wjgnet.com

significance with adverse events are shown in Table
3. For any reaction, infusion reactions, and allergic
reactions, the logistic regression/human annotation
and network analyses performed on the Immunochip
data implicated the following five signaling pathways:
JAK-STAT (Janus Kinase-signal transducer and
activator of transcription), Measles, IBD, Cytokine-
cytokine receptor interaction, and Toxoplasmosis (Table
4 and Figure 1). After False Discovery Rate correction,
all associations remained statistically significant
except for the Cytokine-cytokine receptor interaction
for infusion and allergic reactions.

DISCUSSION

In our cohort approximately 1 in 5 IBD patients ex-
perienced adverse events to anti-TNFs that eventually
led to the discontinuation of the therapy in keeping
with the current literature, although most studies
only report the presence or not of adverse events
and do not comment on whether patients had to
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Table 1 Adverse events based on type of inflammatory bowel disease and gender 7 (%)

Clinical traits All adverse events Infusion reactions  Allergic reactions Lupus-like reactions Rash Other
Type of IBD
Crohn's disease (1 = 954) 220 (23) 52 (5) 45 (5) 14 (1) 40 (4) 69 (7)
Ulcerative colitis (1 = 260) 42 (16) 14 (5) 4(2) 4(2) 10 (4) 10 (4)
IBDU (1 = 44) 7 (16) 0(0) 0 (0) 102 2 (5) 4(9)
Total 269 (21) 66 (5) 49 (4) 19 (1.5) 52 (4) 83 (7)
Gender
Male (1 = 624) 108 (17) 28 (4) 24 (4) 3(0.5) 17 (3) 36 (6)
Female (1 = 634) 161 (25) 38 (6) 25 (4) 16 (3) 35 (6) 47 (7)

All values expressed as 1 (%). IBD: Inflammatory bowel disease.

Table 2 Serological associations with anti-tumor necrosis factor adverse reactions in patients with ulcerative colitis and Crohn’s

disease (anti-12, anti-Pseudomonas fluorescens-associated sequence 12; ASCA, anti-Saccharomyces cerevisiae antibodies)

IBD type Adverse event  Serological marker Serology levels in positive (U/mL) Serology levels in negative (U/mL) P value
CD Any IgA ASCA 7 10 0.040
CD Any IgG ASCA 18 26.5 0.020
ucC Infusion Anti-12 0 7 0.008

IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC: Ulcerative colitis.

Table 3 Inflammatory bowel disease-associated single nucleotide polymorphisms associated with different type of adverse events

Adverse event Risk allele SNP Gene (s) of interest P value OR (95%CI)
Infusion C 156740462 SPRED2 0.003 0.4 (0.2-0.7)
Infusion G 151182188 GNA12 0.007 1.8 (1.2-2.6)
Infusion G 1510061469 TMEM174, FOXD1 0.010 0.5 (0.3-0.9)
Infusion A 15477515 HLA-DRB1 0.010 1.7 (1.1-2.5)
Allergic A 154692386 SMIM?20, RBP] 0.010 0.5 (0.3-0.9)
Allergic A 1510761659 ZNF365 0.010 0.6 (0.3-0.9)
Lupus-like G 1513407913 ADCY3 0.003 3.5 (1.6-7.9)
Lupus-like C 1510051722 CHSY2, HINT1 0.010 2.7 (1.2-5.7)
Rash A 151363907 ERAP2 0.003 3.0 (1.5-6.2)
Rash G rs11010067 PARD3 0.003 0.2 (0.1-0.6)
Rash C 157746082 PREP 0.005 2.7 (1.3-5.3)
Any C 156740462 SPRED2 0.0007 0.6 (0.5-0.8)
Any C 1510774482 ERC1 0.003 1.4 (1.1-1.8)

SNP: Single nucleotide polymorphisms.

discontinue®. The incidence of serious lupus-like
reactions requiring the discontinuation of anti-TNFs
was found to be 1.1%"™", which was comparable to
that seen in our population of 1.5%. To our knowledge,
this is the largest study examining adverse events with
anti-TNF agents.

We identified a number of genetic associations with
known IBD loci including two (HLA-DRB1 and ERAP2
[endoplasmic reticulum aminopeptidase 2]) that
are associated with a number of immune-mediated
diseases as well as IBD and also, in the case of HLA-
DRB1, with the development of extra-intestinal
manifestations in IBD*?**. Furthermore, both are

Baishidenge ~ WJG | www.wjgnet.com

7269

involved in peptide presentation by HLA moleculest*?®,
We also observed associations at other IBD genes
including ZNF365, a transcription factor in maintaining
genomic stability during DNA replication in the brain,
heart, lung, pancreas, small intestine and colon™’?*,
Our genetic findings also implicated genes that maintain
colonic wall permeability including SPRED (Sprouty-
related EVH1 domain-containing protein) and PARD3
(Partitioning defective 3 homolog)™®®*%. In addition,
GNA12 (Guanine nucleotide-binding protein alpha-12),
a modulator of different transmembrane signaling
systems, has also been implicated in the loss of barrier
integrity™". Our pathway analyses strongly implicated
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Table 4 Pathway analyses from genetic associations with adverse events from immunochip analyses

Type of adverse event Pathway Number of genes P value P value (Bonferroni)
Any JAK-STAT signaling pathway 13 3.98 x 10° 7.96 x 10*
Any Measles 12 8.87 x 10° 0.0018
Any IBD 8 3.05 x 10° 0.0061
Any Cytokine-cytokine receptor interaction 16 5.03 x 10° 0.0100
Any Toxoplasmosis 10 5.49 x 10° 0.0110
Infusion JAK-STAT signaling pathway 12 3.68 x 10° 0.0074
Infusion Measles 12 8.24 x 10° 0.0016
Infusion IBD 7 2.11 x 10* 0.0420
Infusion Cytokine-cytokine receptor interaction 14 498 x 10 0.0990
Infusion Toxoplasmosis 11 9.02 x10° 0.0018
Allergic JAK-STAT signaling pathway 12 2,96 x10° 0.0060
Allergic Measles 12 6.6 x 10" 0.0010
Allergic IBD 7 1.84 x 10 0.0370
Allergic Cytokine-cytokine receptor interaction 14 4.02 x10* 0.0800
Allergic Toxoplasmosis 9 2.25 x10™ 0.0450

IBD: Inflammatory bowel disease.

five signaling pathways including JAK-STAT signaling
pathway, Cytokine-cytokine receptor interaction
pathway, Measles signaling pathway, Toxoplasmosis
signaling pathway, and the IBD signaling pathway. The
network analyses for allergic reactions (Figure 1) show
a number of key nodes including TYK2, BLK and IL13,
which have previously been shown to be associated
with allergic susceptibility™*>*,

IBD serologies (ANCA, anti-CBirl, anti-I2, anti-
OmpC, and ASCA) can distinguish CD from UC, risk
stratify IBD patients, and also predict postoperative
complications and occur as a result of an aberrant
or exaggerated response to commensal flora®”!. The
association with ASCA and I2 are interesting. Perhaps
these markers identify patients with a predilection
towards small bowel involvement. Patients with
colonic disease tend to respond less to anti-TNFs
or require higher doses®*® and, perhaps therefore,
these patients are more likely to develop antibodies or
reactions to anti-TNFs. Further studies will be needed
to confirm these borderline associations.

There are several potential limitations of this study
including, the relatively small sample size and the
retrospective nature of the study (despite it being the
largest of its kind to date). Additionally, we did not
have information on anti-drug antibody formation
as the majority of these patients developed adverse
events prior to the widespread use of these parameters
in clinical practice. It is also important to note that
our study population was predominantly of European
ancestry. While IBD is rising in non-Europeans, the
highest prevalence is still seen in European ancestry
populations. For this reason, and the location of
Cedars-Sinai Medical Center in west Los Angeles, the
majority of our patients are “European”. Previous work
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have shown ethnic differences in genetic associations
with adverse events®™, and a study similar to this one
should be performed for other ethnic groups.

In conclusion, our study revealed that approximately
1 in 5 IBD patients experienced an adverse event to
anti-TNF therapies that required cessation of therapy.
The majority of these were infusion/allergic reactions
but approximately 1 in 30 women will develop a lupus-
like reaction and we also observed other serious
adverse events including pancreatitis and vascultitis
but these were rare. We have demonstrated some
genetic associations and pathways that are enriched
for genes associated with development adverse
events. Future studies will need to confirm these
findings as the ability to identify subjects at high risk
may help clinicians anticipate and therefore prevent or
avoid these adverse events in the future.

ATRICLE HIGHLIGHTS

Research Background

Tumor necrosis factor (TNF) inhibitors are highly efficacious in treating
inflammatory bowel disease (IBD). Response to these agents is highly
heterogenous, and there have been a multitude of studies aimed at predicting
the response to these agents. An important addition is the ability to predict the
development of adverse events associated with these agents such as infusion
reactions, infections, or rash. Minimizing the risk is important to increase patient
compliance and improve response to therapy.

Research motivation

Recognizing the type and frequency of adverse events to anti-TNF therapy,
and the potential genetic and serologic associations can help identify subjects
at high risk, and may help clinicians anticipate and therefore prevent or avoid
these adverse events in the future.

Research objectives
The objectives of this study were to describe the type and frequency of adverse
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events associated with anti-TNF-o. therapy in a large cohort and evaluate for
any serologic and genetic associations. The significance of realizing these
objectives is that it can identify subjects at high risk for developing adverse
events and can help clinicians anticipate and therefore prevent or avoid these
adverse events in the future.

Research methods

This study was a retrospective review, and detailed clinical information
was collected via manual chart review. 7 test and logistic regression were
performed to identify demographic and clinical characteristics associated with
development of adverse events.

The serological data was measured by ELISA assay at Cedars-Sinai, which
was performed in a blinded fashion, and analyzed with Wilcox test signed rank
test.

DNA samples were genotyped at Cedars-Sinai using lllumina Infinium
Immunochipv1 array per manufacturer’s protocol (lllumina, San Diego,
CA, United States). Average genotyping call rate for samples that passed
quality control was 99.8%; average replicate concordance and average
heritability rates were > 99.99% and 99.94%, respectively. Single-nucleotide
polymorphisms (SNPs) underwent methodological review and were evaluated
using several SNP statistic parameters to ensure optimal allele-calling. SNPs
association with adverse events was evaluated using PLINK, with two-sided
p-value of 0.05 was considered statistically significant.

For any reaction, infusion reactions, and allergic reactions, the logistic
regression/human annotation and network analysis was performed with
statistically significant SNPs (P < 0.001). These SNPs were first annotated
into corresponding genes, and the genes were further analyzed with multiple
biological functional databases. The final networks were then constructed form
the known interactions from any of these databases.

The research methods described above are standard for a retrospective review
analyzing genetic and serologic data.

Research results

About 1in 5 patients were found to have adverse events to an anti-TNF-a. agent
that required the therapy to be discontinued. All adverse events resolved after
discontinuing the anti-TNF agent. The majority of patients developed infusion
reactions. In CD patients we observed that IgA ASCA +/- was associated with
a lower risk of developing any adverse event. IgA ASCA and IgG ASCA levels
were also lower in patients with any adverse events. Anti-I2 level in UC was
significantly associated with infusion reactions. The authors identified a number
of genetic associations with known IBD loci including HLA-DRB1, ERAP2,
ZNF365. Their pathway analyses strongly implicated JAK-STAT signaling
pathway, Cytokine-cytokine receptor interaction pathway, Measles signaling
pathway, Toxoplasmosis signaling pathway, and the IBD signaling pathway. The
network analyses for allergic reactions showed a number of key nodes including
TYK2, BLK and IL13, which have previously been shown to be associated with
allergic susceptibility.

They have demonstrated some novel genetic associations and pathways that
are enriched for genes associated with development adverse events. Future
studies should be performed to confirm our results, and incorporate other ethnic
groups besides European ancestry, and include data on anti-drug antibody
formation.

Research conclusions
The genetic and serologic associations found in concordance with adverse

events to anti-TNF therapy. This is the first study to evaluate and describe
these associations. There are potentially genetic and serologic associations
with adverse events to anti-TNF therapy that can help clinicians anticipate and
therefore prevent or avoid these adverse events in the future.

Current studies describe in great detail the efficacy of anti-TNF therapy and the
ability to predict response to therapy. However, current studies are lacking in
evaluating the ability to predict the development of adverse events. The results
from this study reveal that there indeed are genetic and serologic associations
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with anti-TNF therapy that can potentially be targeted to prevent or avoid these
adverse events in the future. The new hypothesis proposed by this study is that
there serologic and genetic associations with anti-TNF therapy.

The methods used in this study were similar to other retrospective studies
analyzing genetic and serologic data. Manual chart review was performed
to generate detailed clinical information; ELISA assay was performed to
gather serologic data; and genetic data was generated using lllumina Infinium
Immunochipv1 array. ;(2 test and logistic regression were performed to identify
demographic and clinical characteristics associated with development of
adverse events; serological data were analyzed with Wilcox test signed rank
test; and SNPs association with adverse events were evaluated using PLINK,
with two-sided P-value of 0.05 considered statistically significant.

The genetic and serologic associations found in concordance with adverse
events to anti-TNF therapy are novel and have not been described elsewhere.
This study confirmed that there are genetic and serologic associations
with adverse events from anti-TNF therapy. Identifying the potential factors
associated with adverse events from anti-TNF therapy can help clinicians
anticipate and therefore prevent or avoid these adverse events in the future.
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