Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 23 Number 42 November 14, 2017

EDITORIAL
7495  Current and emerging pharmacological therapy for non-alcoholic fatty liver disease

Eshraghian A

REVIEW
7505 Intestinal epithelium, intraepithelial lymphocytes and the gut microbiota - Key players in the pathogenesis
of celiac disease

Cukrowska B, Sowinska A, Bierla JB, Czarnowska E, Rybak A, Grzybowska-Chlebowczyk U

ORIGINAL ARTICLE
Basic Study
7519  Pregnane X receptor and constitutive androstane receptor modulate differently CYP3A-mediated metabolism

in early- and late-stage cholestasis

Gabbia D, Dalla Pozza A, Albertoni L, Lazzari R, Zigiotto G, Carrara M, Baldo V, Baldovin T, Floreani A, De Martin S

7531  Induction of precocious intestinal maturation in T-cell deficient athymic neonatal rats

Arévalo Sureda E, Gidlund C, Westrém B, Prykhodko O

7541  Nuclear heat shock protein 110 expression is associated with poor prognosis and hyperthermo-
chemotherapy resistance in gastric cancer patients with peritoneal metastasis

Kimura A, Ogata K, Altan B, Yokobori T, Mochiki E, Yanai M, Kogure N, Yanoma T, Suzuki M, Bai T, Kuwano H

7551  Combined treatment of pancreatic cancer xenograft with *°Y-ITGA6B4-mediated radioimmunotherapy and
PI3K/mTOR inhibitor

Aung W, Tsuji AB, Sudo H, Sugyo A, Ukai Y, Kouda K, Kurosawa Y, Furukawa T, Saga T, Higashi T

7563  Effects of Hemp seed soft capsule on colonic ion transport in rats

Lu XF, Jia MD, Zhang SS, Zhao LQ

7572 Novel D-galactosamine-induced cynomolgus monkey model of acute liver failure

Feng L, Cai L, He GL, Weng J, Li Y, Pan MX, Jiang ZS, Peng O, Gao Y

7584  Diversity of bacterial lactase genes in intestinal contents of mice with antibiotics-induced diarrhea

Long CX, He L, Guo YE Liu YW, Xiao NQ, Tan ZJ

Raishidenge ~ WJG | www.wjgnet.com 1 November 14, 2017 | Volume 23 | Issue 42 |



World Journal of Gastroenterology

Contents Volume 23 Number 42 November 14, 2017

7594  Potential rat model of anxiety-like gastric hypersensitivity induced by sequential stress

Jing FC, Zhang J, Feng C, Nian YY, Wang JH, Hu H, Yang BD, Sun XM, Zheng JY, Yin XR

Retrospective Cohort Study
7609  Post-colonoscopy colorectal cancer rate in the era of high-definition colonoscopy

Iwatate M, Kitagawa T, Katayama Y, Tokutomi N, Ban S, Hattori S, Hasuike N, Sano W, Sano Y, Tamano M

7618  Right- and left-sided colorectal cancers respond differently to traditional Chinese medicine

Liu SS, Shi Q, Li HJ, Yang W, Han SS, Zong SQ, Li W, Hou FG

Observational Study

7626  Hepatitis B virus outreach to immigrant population in Greater Boston Area: Key to improving hepatitis B
knowledge
Djoufack R, Cheon SSY, Mohamed A, Faye F, Diouf K, Colvin R, Morrill J, Duffy-Keane AM, Perumalswami P, Jourdain G,

ng
Fusco DN

7635  Predictors of healthcare-seeking behavior among Chinese patients with irritable bowel syndrome

Fan W, Xu D, Chang M, Zhu L, Fei G, Li X, Fang X

SYSTEMATIC REVIEWS
7644  Vaccinations in immunosuppressive-dependent pediatric inflammatory bowel disease

Nguyen HT, Minar P, Jackson K, Fulkerson PC

Raishidenge ~ WJG | www.wjgnet.com I November 14, 2017 | Volume 23 | Issue 42 |



Contents

World Journal of Gastroenterology
Volume 23 Number 42 November 14, 2017

ABOUT COVER

Editorial board member of World Journal of Gastroenterology, Zhao-Shan
Niu, MD, Associate Professor, Laboratory of Micromorphology, School of
Basic Medicine, Medical Department of Qingdao University, Qingdao 266071,
Shandong Province, China

AIMS AND SCOPE

World Journal of Gastroenterology (World | Gastroenterol, W]G, print ISSN 1007-9327, online
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. ]G was estab-
lished on October 1, 1995. Tt is published weekly on the 7", 14", 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 WG 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. ]G 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 Jonurnal of Gastroenterolagy (W]G) 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

Editorial Board

EDITORS FOR
THIS ISSUE

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

Responsible Science Editor: Ze-Mao Gong
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 Sut-
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
November 14, 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

1T

November 14, 2017 | Volume 23 | Issue 42 |




wJ

World Journal of
Gastroenterology

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

DOI: 10.3748 / wjg.v23.i42.7644

World | Gastroenterol 2017 November 14; 23(42): 7644-7652

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

SYSTEMATIC REVIEWS

Vaccinations in immunosuppressive-dependent pediatric

inflammatory bowel disease

Huyen-Tran Nguyen, Phillip Minar, Kimberly Jackson, Patricia C Fulkerson

Huyen-Tran Nguyen, Patricia C Fulkerson, Division of Allergy
and Immunology, Department of Pediatrics, Cincinnati Children’
s Hospital Medical Center, University of Cincinnati College of
Medicine, Cincinnati, OH 45229, United States

Phillip Minar, Kimberly Jackson, Division of Gastroenterology,
Hepatology, and Nutrition, Department of Pediatrics, Cincinnati
Children’s Hospital Medical Center, University of Cincinnati
College of Medicine, Cincinnati, OH 45229, United States

ORCID Number: Huyen-Tran Nguyen (0000-0002-1067-2383);
Phillip Minar (0000-0003-4223-4211); Kimberly Jackson
(0000-0003-3013-0570); Patricia C Fulkerson (0000-000
2-1512-8889).

Author contributions: Nguyen HT, Minar P, Jackson K, and
Fulkerson PC designed the project. Nguyen HT, Minar P and
Jackson K acquired data; Nguyen HT and Fulkerson PC analyzed
and interpreted the data; all authors contributed to the drafting
and revision of the manuscript; all authors also read and approved
the final manuscript; all authors are native-English speakers.

Conflict-of-interest statement: All authors have no competing
interests to declare.

Data sharing statement: De-identified data are available from
the corresponding author at Patricia.Fulkerson@cchmc.org. This
project was IRB approved (Study #2015-9400). The research
was determined to be no more than minimal risk to participants
so consent was waived. The data are anonymized and risk of
identification is low.

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

Baishidenge ~ WJG | www.wjgnet.com

Correspondence to: Patricia C Fulkerson, MD, PhD,
Assistant Professor, Division of Allergy and Immunology,
Cincinnati Children’s Hospital Medical Center, Department of
Pediatrics, University of Cincinnati College of Medicine, 3333
Burnet Avenue, MLC 7028, Cincinnati, OH 45229,

United States. patricia.fulkerson@cchmc.org

Telephone: +1-513-8030973

Fax: +1-513-6363310

Received: July 6, 2017

Peer-review started: July 6, 2017
First decision: July 28, 2017

Revised: August 14, 2017

Accepted: August 25,2017

Article in press: August 25, 2017
Published online: November 14, 2017

Abstract

AIM

To determine the vaccination rates in pediatric imm-
unosuppression-dependent inflammatory bowel disease
(IBD) and review the safety and efficacy of vaccinations
in this population.

METHODS

The electronic medical records from October 2009
to December 2015 of patients diagnosed with IBD
at 10 years of age or younger and prescribed anti-
tumor necrosis factor alpha (anti-TNF-a) therapy
were reviewed for clinical history, medication history,
vaccination history, and hepatitis B and varicella
titers. Literature discussing vaccination response
in IBD patients were identified through search of
the MEDLINE database and reviewed using the key
words “inflammatory bowel disease”, “immunization”,
“vaccination”, “pneumococcal”, “varicella”, and “hepatitis
B”. Non-human and non-English language studies were
excluded. Search results were reviewed by authors to
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select articles that addressed safety and efficacy of
immunizations in inflammatory bowel disease.

RESULTS

A total of 51 patients diagnosed with IBD prior to
the age of 10 and receiving anti-TNF-o. therapy were
identified. Thirty-three percent of patients (17/51)
had incomplete or no documentation of vaccinations.
Sixteen case reports, cohort studies, cross-sectional
studies, and randomized trials were determined
through review of the literature to describe the safety
and efficacy of hepatitis B, pneumococcal, and varicella
immunizations in adult and pediatric patients with IBD.
These studies showed that patients safely tolerated
the vaccines without significant adverse effects.
Importantly, IBD patients receiving immunosuppressive
medications, particularly anti-TNF-a. treatment, have
decreased vaccine response compared to controls.
However, the majority of patients are still able to
achieve protective levels of specific antibodies.

CONCLUSION

Immunizations have been shown to be well-tolerated
and protective immunity can be achieved in patients
with IBD requiring immunosuppressive therapy.

Key words: Vaccination; Immunosuppression; Early-
onset inflammatory bowel disease; Very early-onset
inflammatory bowel disease

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

Core tip: Chronic immunosuppression and immune
defects can contribute to increased susceptibility to
infections in pediatric inflammatory bowel disease
(IBD). Immunization rates among IBD patients are
low due to concerns about vaccine efficacy while on
immunosuppression and disease exacerbation with
administration. The aim of this review was to determine
the vaccination rates in pediatric immunosuppression-
dependent IBD and the safety and efficacy of immu-
nizations in this population.

Nguyen HT, Minar P, Jackson K, Fulkerson PC. Vaccinations in
immunosuppressive-dependent pediatric inflammatory bowel
disease. World J Gastroenterol 2017; 23(42): 7644-7652
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v23/i42/7644.htm DOI: http://dx.doi.org/10.3748/wjg.v23.
142.7644

INTRODUCTION

The prevalence of inflammatory bowel disease (IBD)
is on the rise, particularly in the elderly population
and very young children. Approximately 25% of
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patients with IBD will be diagnosed during childhood,
and very early-onset IBD (VEOIBD) further classifies
those children diagnosed before 6 years of age.
VEOIBD comprises 15% of pediatric IBD cases and
has an incidence rate of 4.37 per 100000 children
and a prevalence of 14 per 100000 children', The
increasing incidence in the very young is of interest
to immunologists as these patients often are referred
for evaluation for immunodeficiency. Conventional,
polygenic IBD predominates in patients aged 7 years
and older at time of diagnosis, but approximately 20%
of VEOIBD is monogenic-single gene defects that affect
the gastrointestinal immune regulation. Mutations
that result in chronic granulomatous disease, IL-10
signaling alterations, and defects in X-linked inhibitor
of apoptosis function have been associated with
VEOIBD!'., These abnormalities in innate immunity
are further compounded by immunosuppressive me-
dications prescribed for IBD treatment, resulting in
increased risk of infection. A cross-sectional analysis
showed that bacterial pneumonia was one of the most
common causes of hospitalizations for IBD patients
on immunomodulators or anti-tumor necrosis factor
alpha (anti-TNF-alpha) therapy with a prevalence of S.
pneumoniae pneumonia at 82.6 per 100000 compared
to 69.2 per 100000 in controls™. Adult IBD patients
have an increased risk of pneumonia (OR = 1.54,
95%CI: 1.49-1.60) compared to matched individuals
without IBD with use of immunosuppressive therapies
like biologics (OR = 1.32, 95%CI: 1.11-1.57) and
corticosteroids (OR = 1.91, 95%CI: 1.72-2.12) as a risk
factor’®. VEOIBD children in particular are at increased
risk for vaccine-preventable infections, as many may
have not yet completed their primary vaccination series
prior to starting immunosuppressive therapies such as
immunomodulators or anti-TNF-g..

The Infectious Diseases Society of America
recommends that patients with chronic inflammatory
diseases treated with long-term immunosuppression
receive inactive vaccinations, such as pneumococcal
vaccines, per standard immunization schedules™.
Despite these recommendations, vaccination rates
among IBD patients are lower than expected. In a study
of 169 adult IBD patients, only 10% of participants
received recommended pneumococcal vaccines!™.
Common reasons among patients for decreased
adherence with vaccination recommendations have
included belief in poor efficacy of vaccines, lack of
knowledge about vaccine guidelines, and fear of disease
exacerbation with vaccine administration'’.

The primary aim of our study was to determine
the vaccination rates among pediatric patients with
immunosuppression-dependent IBD at our institution
by retrospectively reviewing the electronic medical
records from October 2009 through December 2015 at
Cincinnati Children’s Hospital Medical Center (CCHMC).
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Figure 1 Completeness of primary immunization documentation (A) and immune response to hepatitis B (B) and varicella (C) vaccines. Primary
immunizations evaluated include: diphtheria, tetanus, pertussis (DTaP), inactivated poliovirus (IPV), pneumococcal (PCV), Haemophilus influenzae type B (Hib),
hepatitis B (HepB), measles, mumps, rubella (MMR), and varicella (VZV). These vaccines have been recommended for persons 18 years and younger in the United
States by the Centers for Disease Controls’ Advisory Committee on Immunization Practices™”. Fifty-one patients were included in this study. Of the 17 patients who
had incomplete or no immunization documentations, 3 had explanations for incomplete vaccinations-1 patient started on infliximab in infancy, 1 patient did not receive
the 2" MMR and VZV since infliximab started, and parents of 1 patient declined some vaccines.

Additionally, we systematically reviewed the literature.

MATERIALS AND METHODS

Determination of vaccination rates in pediatric IBD
Pediatric patients with a diagnosis of IBD made
prior to the age of 10 years and receiving anti-
TNF-alpha were identified at CCHMC. We included
patients diagnosed prior to age 10 to ensure capture
of patients with possible monogenic disease. The
electronic medical records for the patients, dated
from October 2009 to December 2015, were re-
trospectively reviewed. Information including clinical
history, exam findings, patient’s IBD status, results
of esophagogastroduodenoscopy and/or colonoscopy
with biopsies, vaccination records, medication records,
vaccine titers, and infectious disease laboratory testing
results were collected. This study was approved by the
CCHMC Institutional Review Board.

Literature review

The MEDLINE database was searched through PubMed
with search strategies as detailed in (Table 1). Search
results were reviewed by the primary research
participants to determine if articles addressed safety
and efficacy of immunizations in inflammatory bowel
disease and other immunomodulator-dependent
diseases. Articles were limited to randomized trials,
case-control studies, cohort studies, and reviews.
Childhood and adult immunizations to pneumococcal,
Hepatitis B, and varicella with any dose and any
schedule were included. Non-human and non-English
language studies were excluded.

RESULTS

Vaccination Rates in Inmunosuppression-dependent
pediatric IBD

A total of 51 pediatric patients with a diagnosis of IBD
made prior to the age of 10 years and receiving anti-
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TNF-a were identified. The age at diagnosis for these
51 patients ranged from 15 mo to 9 years of age.
Sixty-seven percent (34/51) had documentation of
a completed primary vaccination series (Figure 1A).
The remainder of the patients had no or incomplete
documentation of immunizations.

Hepatitis B (HepB) serology has been recommended
prior to initiation of immunosuppressive therapies
due to the risk of reactivation of latent HepB infection
with the start of treatment!®’!, Additionally, it is
recommended that non-immune HepB patients receive
a vaccine booster™. In our retrospective study, serology
specifically evaluating HepB surface antibody showed
that 67% (27/44 patients who had documented
serology) were non-responders to their initial HepB
vaccine series (Figure 1B). Six of the non-responders
(6/27) had documentation of HepB vaccine booster
receipt and post-vaccination titers drawn. Four of the 6
achieved seroprotection following the booster vaccine.
Eighteen of the non-responders (18/27) either did not
receive HepB vaccine booster or did not have repeat
HepB titers measured.

With increasing use of immunomodulatory therapy
in the management of IBD, evaluation of varicella
immunity is also recommended as primary infection can
be severe and life-threatening in immunocompromised
hosts. Twenty-eight percent (9/32) of patients who had
varicella antibodies measured had negative titers (Figure
1C). We found that 4 of the 9 patients had only one
varicella vaccine administration documented.

Safety and efficacy of inactive vaccines in pediatric IBD
The efficacy of immunizations in patients with chronic
inflammatory diseases requiring immunosuppressive
therapies has been an area of concern. Studies
involving rheumatologic disorders, such as rheumatoid
arthritis and systemic lupus erythematous, have
shown that immunizations are well tolerated and do
not exacerbate disease activity’®'®’, Further studies
demonstrate that patients with rheumatologic
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Search terms

Search limitation Number of search results

“inflammatory bowel disease” + “immunization” Limited to human species and English language 436
“inflammatory bowel disease” + “vaccination” Limited to human species and English language 284
“inflammatory bowel disease” + “pneumococcal” Limited to human species and English language 44
“inflammatory bowel disease” + “Hepatitis B” Limited to human species and English language 181
“inflammatory bowel disease” + “varicella” Limited to human species and English language 68
“immunosuppression” + “pneumococcal” Limited to human species and English language 191
“immunosuppression” + “Hepatitis B” + “vaccination” Limited to human species and English language 141
“immunosuppression” + “varicella” + “vaccination” Limited to human species and English language 71

diseases receiving immunosuppressive therapies may
have a decreased response to immunizations but
are still able to mount a specific-antibody response
to vaccinations!"***), Interestingly, Kapetanovic et
al. proposed the possibility of anti-TNF-a therapy
enhancing the immune response as rheumatoid
arthritis patients receiving anti-TNF monotherapy in
this cohort had a serum response to pneumococcal
polysaccharide vaccine (PPSV23) that was similar
to that of healthy controls™®. In addition, anti-
pneumococcal protective titers were sustained as long
as 10 years following administration of the PPSV23 in
patients with autoimmune inflammatory disease!”.
In a randomized controlled study with 103 adult
rheumatoid arthritis patients, the effects of systemic
immunosuppression on vaccine responses were
evaluated. Patients treated with both methotrexate
and rituximab had decreased response to PPSV23, a
T-independent antigen, compared to patients treated
with methotrexate alone. However, over half of the
patients receiving adjunctive therapy with rituximab
responded to at least one of the pneumococcal
serotypes. Additionally, there was no difference in
response to the T-dependent antigens, such as the
tetanus toxoid, between the two treatment groups'®.
These results support the increased antigenicity of and
improved response to vaccines containing T-dependent
antigens in patients with chronic inflammatory
diseases receiving immunosuppressive therapy.

The vaccine response in adult IBD patients un-
dergoing immunosuppressive therapies is similar to
those of rheumatologic patients (Table 2). In general,
adult IBD patients have decreased magnitude of
response to PPSV23/pneumococcal conjugate (PCV13)
and HepB vaccines, but most patients retain their
specific antibody response and can attain protective
titer levels. The main difference between the findings of
vaccine efficacy studies in rheumatologic patients and
IBD patients was that anti-TNF therapy was associated
with a higher risk of reduced response. However, IBD
patients receiving anti-TNF treatment were still able
to achieve protective levels of specific antibodies. An
accelerated, double-dose HepB immunization series
has been shown to be efficacious, wherein patients
receive double doses of the vaccine 3 times at one-
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month intervals™®. When combined with booster

immunization in non-responders, the majority of IBD
patients can attain seroprotection'®. Additionally,
PCV13, a T-dependent vaccine, was associated with
increased titers compared to PPSV23™%, These findings
also apply to the Hepatitis A vaccine®. Vaccinations
were overall well-tolerated and were not associated
with adverse reactions such as exacerbation of the
underlying inflammatory disease?*%24,

The efficacy and safety of primary vaccinations
in pediatric IBD patients has been investigated in a
limited number of studies (Table 3). The Hepatitis A
vaccine series is highly immunogenic in pediatric IBD
patients with seroconversion rates over 90% and has
no significant differences in response between case
patients compared to healthy controls; the vaccine
was also well tolerated®?”), The HepB series does
not have the same immunogenicity as Hepatitis
A (Table 3). Pediatric IBD patients were shown to
have decreased seroconversion rate following the
completion of the 3-dose series compared to controls,
but the majority, over 70%, still seroconverted™®’*,
PCV13 is commonly encountered in pediatric clinics
compared to PPSV23 since the conjugate vaccine
is fundamental to the primary vaccine series.
Banaszkiewics et al. demonstrated that pediatric IBD
patients have a good response to PCV13, further
supporting that T-cell immunity seems to be conserved
in IBD patients receiving immunosuppressive therapy
and that T-dependent vaccines may be preferential to
T-independent vaccines in these patients®®.,

Safety and efficacy of live vaccines in pediatric IBD

Live vaccines have long been contraindicated in
immunocompromised hosts. However, with the im-
munocompromised state comes increased risk of con-
tracting infections prevented by these vaccines. Herpes
zoster can occur in 20%-50% of patients following bone
marrow transplant®. Crohn’s disease (varicella OR =
= 12.75; 95%CI: 8.30-19.59; herpes zoster OR = =
7.91; 95%CI: 5.60-11.18) and ulcerative colitis (varicella
OR = = 4.25; 95%CI: 1.98-9.12; herpes zoster OR
= = 3.90; 95%CI: 1.98-7.67) in pediatric patients
have an increased association with hospitalizations

for varicella or herpes zoster™: thus, there is great
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These patients will require years, if not a lifetime,
of immunosuppressive therapy, and such regimens
may be started prior to completion of their primary
vaccination series due to their young age at diagnosis,
augmenting their risk of infection. IBD patients in
general have decreased vaccinations rates™. Working
with allergists and immunologists, a thorough auditing
of immunizations and measurement of antibodies to
vaccine-preventable microbes at time of diagnosis
can be achieved. Further, immunologists can update
immunizations and ensure appropriate antibody
response to provide protection in this growing,
vulnerable population. To assess seroconversion and
seroprotection to an immunization, specific serum
antibody levels measured prior to and approximately
four to eight weeks following vaccine administration
are recommended®®., Although booster vaccinations
or completion of immunizations may not be possible
prior to starting immunosuppressive treatment,
studies have shown that these patients can still mount
an immune response to vaccines, particularly to
T-dependent antigens, until seroprotective status is
achieved. Optimal vaccination schedules and long-term
immunogenicity of these vaccines remain to be studied
in pediatric IBD patients. In addition, considering their
unique immune dysregulation, further studies in the
efficacy of immunizations in pediatric IBD patients,
especially in the very young, are needed.

COMMENTS

Background

The population of young children affected by inflammatory bowel disease
(IBD) is growing. This disease is oftentimes complicated by immune defects
and long-term immunosuppressive therapy, resulting in an increased
susceptibility to infections. Updating vaccines at diagnosis or before initiating
chronic immunosuppressive therapy would be ideal; however, this is often
not achievable due to young age and the necessity to initiate treatment
imminently. Immunization rates among IBD patients are lower with the
efficacy of immunizations while receiving immunosuppression and the fear
of disease exacerbation after vaccine administration negatively impacting
rates. The aim of this review is to determine the vaccination rates in
pediatric immunosuppression-dependent IBD and the safety and efficacy of
immunizations in this population.

Research frontiers

The prevalence of IBD is on the rise, particularly in very young children.
Approximately 25% of patients with IBD will be diagnosed during childhood,
and very early-onset IBD (VEOIBD) further classifies those children diagnosed
before 6 years of age and comprises 15% of pediatric IBD cases. As elucidated
by Uhlig et al in 2014, VEOIBD has been associated with single gene defects
affecting the gastrointestinal immune regulation in 20% of cases. This
emerging population has posed diagnostic and management challenges for
both gastroenterologists and immunologists. In addition to innate immunity
abnormalities, these patients require long-term immunosuppression, including
anti-tumor necrosis factor alpha (anti-TNF-a.) therapies, for treatment. These
factors contribute to an increased risk of infection.

Innovations and breakthroughs

Due to the young age at the time of diagnosis, patients with VEOIBD may
not be able to complete their primary vaccination series prior to initiation of
immunosuppressive therapies, which further exacerbates the increased risk

Baishidenge ~ WJG | www.wjgnet.com

of infection. The rate of vaccinations in addition to the safety and efficacy of
immunizations has been studied in adult and, to a lesser extent, pediatric IBD
patients. Literature discussing vaccination response in IBD patients were
identified through search of the MEDLINE database and reviewed by the
authors.

Applications

This review shows that vaccinations are well-tolerated in IBD patients, and
protective immunity can be achieved in those receiving immunosuppression.
Immunologists can help provide an auditing of immunizations and can
ensure appropriate antibody response to provide protection in this vulnerable
population.

Terminology

VEOIBD classifies children diagnosed with IBD at age 6 years or younger
and is associated with single gene defects affecting gastrointestinal immune
regulation in 20% of cases. Anti-TNF-o. therapies, which include infliximab and
adalimumab, are monoclonal antibodies that inhibit the inflammatory cytokine
tumor necrosis factor-alpha. Pneumococcal conjugate vaccine (PCV13)
contains thirteen serotypes of pneumococcus and elicits an immune response
dependent on T-cells. Pneumococcal polysaccharide vaccine (PPSV23)
contains 23 pneumococcal serotypes and incites production of specific
antibodies independent of T-cells.

Peer-review
In this systematic review, the authors detailed the safety and
efficacy of vaccinations in pediatric IBD.
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