t.)

Check for
updates

REVIEW INTESTINAL
RESEARCH

pISSN 1598-9100 e eISSN 2288-1956
https://doi.org/10.5217/ir.2017.15.1.38
Intest Res 2017;15(1):38-67

Second Korean guidelines for the management of Crohn’s
disease

Jae Jun Park’, Suk-Kyun Yang’, Byong Duk Ye”, Jong Wook Kim”, Dong 1l Park’,
Hyuk Yoon®, Jong Pil Im®, Kang Moon Lee’, Sang Nam Yoon’, Heeyoung Lee”;

IBD Study Group of the Korean Association for the Study of Intestinal Diseases

'Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Department of Internal Medicine, University of Ulsan College
of Medicine, Seoul, *Department of Internal Medicine, Inje University College of Medicine Ilsan Paik Hospital, Goyang, 'Department of Internal
Medicine, Sungkyunkwan University School of Medicine, Seoul, Department of Internal Medicine, Seoul National University Bundang
Hospital, Seongnam, *Department of Internal Medicine, Seoul National University Hospital, Seoul, "Department of Internal Medicine, The
Catholic University of Korea College of Medicine, Suwon, *Department of Surgery, Hallym University College of Medicine, Chuncheon, *Center
for Preventive Medicine and Public Health, Seoul National University Bundang Hospital, Seongnam, Korea

Crohn’s disease (CD) is a chronic, progressive, and disabling inflammatory bowel disease (IBD) with an uncertain etiopatho-
genesis. CD can involve any site of the gastrointestinal tract from the mouth to the anus, and is associated with serious compli-
cations, such as bowel strictures, perforations, and fistula formation. The incidence and prevalence rates of CD in Korea are still
lower compared with those in Western countries, but they have been rapidly increasing during the recent decades. Although
there are no definitive curative modalities for CD, various medical and surgical therapies have been applied for the treatment
of this disease. Concerning CD management, there have been substantial discrepancies among clinicians according to their
personal experience and preference. To suggest recommendable approaches to the diverse problems of CD and to minimize
the variations in treatment among physicians, guidelines for the management of CD were first published in 2012 by the IBD
Study Group of the Korean Association for the Study of Intestinal Diseases. These are the revised guidelines based on updated
evidence, accumulated since 2012. These guidelines were developed by using mainly adaptation methods, and encompass
induction and maintenance treatment of CD, treatment based on disease location, treatment of CD complications, including
stricture and fistula, surgical treatment, and prevention of postoperative recurrence. These are the second Korean guidelines
for the management of CD and will be continuously revised as new evidence is collected. (Intest Res 2017;15:38-67)
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INTRODUCTION
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a common disease in developed Western countries but is a
very rare disease in Asia including Korea. However, recent
epidemiological studies have shown that the incidence of
CD in East Asian countries including Korea is continuously
increasing;'” therefore, the social and economic burdens
caused by CD are also gradually increasing.

Although CD is still being considered an incurable dis-
ease, various therapies have been attempted for the various
clinical manifestations and complications of this disease. Re-
cently, many treatment policies based on the results of clini-
cal studies have been proposed. However, much of the treat-
ment of CD is still based on the experience and judgment of
the physician, and there are many variations in the treatment
methods among clinicians. To reduce these discrepancies
and to suggest appropriate, evidence-based management in
each clinical situation, the IBD Study Group of the Korean
Association for the Study of Intestinal Diseases (KASID) in
2012 developed guidelines for the management of CD in
Korea based on North American and European guidelines."
Since then, many studies have been published, new knowl-
edge has been accumulated, and treatment guidelines based
on the latest evidence have been proposed. Accordingly, the
revision committee has developed a revised edition of the
guidelines for the management of CD based on the eight
new guidelines” " published in the last 5 years.

These treatment guidelines cover mainly medical and sur-
gical treatments (indications for surgery) of adult patients
with CD. Meanwhile, treatments in special situations such
as extraintestinal manifestations, pediatric cases, pregnancy,
and lactation, vaccination, diet, and surveillance of colon
cancer were excluded.

These guidelines for the management of CD are not intend-
ed to be an absolute therapeutic standard; however, based on
scientific evidence to date, they have been developed with the
aim of helping physicians in making decisions in the treat-
ment of CD. Therefore, the medical practice for individual
patients should be decided by the physician in charge, consid-
ering the various situations of the patient. These management
guidelines should not be used for the purpose of restricting
the practitioner’s medical practice or as the standard for health
insurance review, nor for making legal judgments about the
medical practice performed for a specific patient. We hope
that these management guidelines will help in resolving
problems such as overtreatment, inadequate treatment, and
delayed treatment of CD, and in facilitating communication
among clinicians and researchers by encouraging the use of
uniform terminology for the disease.
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METHODS
1. Planning

The IBD Study Group of KASID decided to develop a re-
vised edition of the guidelines for the management of CD
in July 2015, owing to the need to revise the previous guide-
lines"’ published in 2012.

The guideline development committee was administered
by the IBD study group of KASID, and the subcommittee on
the development of the guidelines for the management of
CD was composed of eight gastroenterologist of IBD Study
Group of KASID (Jae Jun Park, Jong Wook Kim, Dong Il Park,
Kang Moon Lee, Jong Pil Im, Byong Duk Ye, Hyuk Yoon, and
Suk-Kyun Yang), and one surgeon of The Korean Society of
Coloproctology (Sang Nam Yoon). The first meeting was
held on July 2, 2015, with a specialist on methodology of
guidelines development (Heeyoung Lee) to discuss the revi-
sion direction of the guidelines for the management of CD.

A decision was made to revise the guidelines for gastro-
enterologists by covering mainly medical and surgical treat-
ment (indications for surgery) of adult patients with CD,
and the detailed contents include remission induction and
maintenance therapy of CD, treatment based on disease
location, treatment for stricturing or fistulizing disease, surgi-
cal treatment, and prevention of postoperative recurrence.
Meanwhile, treatments in special situations including ex-
traintestinal manifestations, pediatric patients, pregnancy,
and lactation, vaccination, diet, and surveillance of colon
cancer were excluded.

2. Process of Development

1) Selection of the Key Questions

After the meeting and discussion of the subcommittee
on guideline development, key questions were selected on
the basis of the questions raised in the clinical field. It was
decided that one of these key questions will be developed
by using a de novo method and the remaining key questions
will be developed with an adaptation method.

2) Searching for Source Guidelines

A meticulous search for medical guidelines from Janu-
ary 2010 to June 2015, by using the portal site for medical
guidelines and major domestic and foreign databases, was
conducted; thereafter, 57 documents were extracted.
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3) Assessment of Guideline Qualities and Selection of
Guidelines

Among the searched guidelines for the management of
CD, guidelines that were developed by using an evidenced-
based method, with national or international level, and un-
derwent a peer-review process were first selected. For each
document, two committee members evaluated the fidelity of
the contents and the clinical applicability, by using the clini-
cal guideline assessment tools of Appraisal of Guidelines
Research and Evaluation II. Finally, eight guidelines”"” that
fully satisfied the selection criteria were selected (Table 1).

4) Adaptation

Concerning the predefined key questions, the evidences
and recommendations of eight selected guidelines were
reviewed, scrutinized, and summarized. Thereafter, rec-
ommendations for predefined key questions were drawn,
and the background evidence was described. The quality
of evidence and the classification of recommendation in
these guidelines are presented according to the Grading of
Recommendation Assessment, Development and Evalua-

Table 1. Eight Guidelines Selected with AGREE Il Instrument
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tion (GRADE) format."""® Following the GRADE format, the
quality of evidence for each recommendation is assessed as
high, moderate, low, or very low. The strength of recommen-
dation is classified as strong or weak based on four main
components: desirable and undesirable effects, quality of the
evidence, values and preference, and resource allocation.'*'”
The definition of quality of evidence and classification of rec-

ommendation is described in Table 2.

5) De novo Development

De novo development was conducted for one following
key question according to the GRADE format: the efficacy
of anti-tumor necrosis factor (anti-TNF) for the prevention
of postoperative recurrence of CD. PubMed and EMBASE
were used for searching evidences about the key question
(Supplementary Table 1). Concerning the inclusion criteria,
language was limited to Korean and English, and the study
design included randomized controlled trials (RCTs) and
nonrandomized comparative studies. Editorials, letters, and
proceedings were excluded. The final analysis was conduct-

ed for the selected studies'®*" that met all of the inclusion

No. Title Country/ Journal Year  Volume/page
language
1 The London Position Statement of the World Congress of United Kingdom/  American Journal of 2011 106/199-212
Gastroenterology on Biological Therapy for IBD With the European English Gastroenterology
Crohn's and Colitis Organization: when to start, when to stop,
which drug to choose, and how to predict response?®
2 The Italian Society of Gastroenterology (SIGE) and the Italian Group for  Italy/English Digestive and Liver 2011 43/1-20
the Study of Inflammatory Bowel Disease (IG-IBD) Clinical Practice Disease
Guidelines: the use of TNF-a antagonist therapy in inflammatory
bowel disease’
3 Guidelines for the management of inflammatory bowel disease in United Kingdom/  Gut 20Mm 60/571-607
adults® English
4 Crohn's disease: management in adults, children and young peoplfea‘9 United Kingdom/ NA 2012 NA/1-398
English
5 American Gastroenterological Association Institute guideline on the United States/ Gastroenterology 2013 145/1459-1463
use of thiopurines, methotrexate, and anti-TNF-qa. biologic drugs English
for the induction and maintenance of remission in inflammatory
Crohn's disease™
6  Evidence-based clinical practice guidelines for Crohn's disease, Japan/English Journal of 2013 48(31-72
integrated with formal consensus of experts in Japan" Gastroenterology
7 Aglobal consensus on the classification, diagnosis and The Netherlands/  Gut 2014 63/1381-1392
multidisciplinary treatment of perianal fistulising Crohn's disease'” English
8  Asia-Pacific consensus statements on Crohn's disease. Part 2: Australia/English  Journal of 2016 31/56-68
management” Gastroenterology
and Hepatology

*Guidelines are freely available on the web (https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0068978/).
NA, not applicable; anti-TNF, anti-tumor necrosis factor.
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Table 2. Definitions or Implications of the Levels of Evidence and Recommendations

Level

Definition/implication

Quality of evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate

We are moderately confident about the effect estimate: the true effect is most likely to be close to the

estimate of the effect, but there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited: the true effect may be substantially different from the

estimate of the effect.

Very low

Classification of recommendations

Strong

We have very little confidence in the effect estimate: the true effect is most likely to be substantially different
from the estimate of the effect.

Most patients should receive the recommended course of action.

Weak Clinicians should recognize that different choices would be appropriate for different patients and that they
must help patients to arrive at a management decision consistent with his or her values and preferences.

criteria (Supplementary Table 2, Supplementary Fig. 1). On
the basis of the derived results, the recommendation was
confirmed, and the quality of evidence and classification of
recommendation were given.

6) Delphi Process for the Agreement to Recommendations

On September 25, 2016, the draft of the updated Korean
guidelines for the management of CD was presented during
the consensus meeting that was attended by 53 IBD special-
ists from Korea. Each recommendation of the guidelines was
classified into five levels: “strongly agree,” “agree,” “uncertain,’
“disagree,” or “strongly disagree” Each recommendation of
the guidelines was accepted when more than 75% of the
participants had chosen “strongly agree” or “agree.” For rec-
ommendations with below 75% agreement, the guideline
subcommittee again conducted a discussion and made
modifications. Thereafter, the revised recommendation
underwent a second voting via the Internet. The secondary
voting for the guidelines was participated in by 46 IBD special-
ists out of the 53 participants of the primary evaluation. The
degree of final agreement was indicated as a percentage value
below the evidence level, assigned as “level of agreement.”

7) Internal Review, Endorsement, and Distribution of
Guidelines
The revised draft was reviewed and approved by the mem-
bers of KASID. The final draft is being co-published by the
Korean Journal of Gastroenterology and the Intestinal Re-
search for facilitated distribution, and will be distributed by
the Korean Medical Guideline Information Center (http://
www.guideline.or.kr). Moreover, following distribution, the
revised edition is intended for later publication based on

www.irjournal.org

user opinions and the newly published literature about the
management of CD.

THERAPEUTIC APPROACH

The goal of the treatment of CD is to induce and maintain
aremission of active disease, ultimately improving the health
and quality of life of the patient.** Moreover, prevention of
complications by precluding the progression of disease has
emerged as an important therapeutic goal.”’

Several cohort studies®* that analyzed the long-term
clinical outcomes of CD have shown that although treat-
ment with the primary goal of loss of symptoms (clinical
remission) is performed, bowel damage progresses resulting
in subsequent operation owing to the occurrence of compli-
cations in a substantial number of patients; thus, the concern
that a symptoms-based treatment strategy cannot improve
the natural course of CD has been raised. Therefore, a thera-
peutic approach that can prevent the progression of CD
through the adequate use of drugs, such as immunomodula-
tors or biological agents with a potential to induce healing of
inflamed bowel before the occurrence of irreversible bowel
damage, is increasingly being applied in clinical practice.
However, because the use of these drugs is accompanied
with concerns of drug adverse effects and high costs, this
treatment approach may be preferentially considered for
patients who are expected to have a poor prognosis. The fac-
tors associated with poor prognosis of CD include young age
at diagnosis, involvement of both the ileum and colon, pres-
ence of perianal lesions, and use of steroids at diagnosis.”*'

In the treatment of CD, the activity of the disease, site of in-
volvement (ileum, ileum and colon, colon, or other site), and
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disease behavior (inflammatory, structuring, and fistulizing)
should always be taken into account.”” Moreover, the drug
formulation and action site, drug efficacy and adverse effects,
response to previous treatments (relapse, steroid depen-
dency, steroid refractoriness, etc.), extraintestinal involve-
ment, and complications should also be considered.”” When
the disease is judged to be in the active phase, in addition to
CD activity, the possibility of intestinal infections, abscesses,
fibrotic stricture, bacterial overgrowth, malabsorption of bile
salts, abnormal bowel motility, and gallstone disease must
also be ruled out.”” Furthermore, the treatment decision
should be individualized according to the patient’s state, and
should be made after sufficient discussion with the patient.

Table 3. Crohn's Disease Activity Index

INTESTINAL RESEARCH

1. Disease Activity of CD

1) Disease Activity Index

The index of clinical disease activity of CD is represented by
the CDAI*(Table 3) and the Harvey-Bradshaw index (HBI)*
(Table 4). CDAI is widely used in many clinical studies and
clinical fields. A CDAI of <150 is classified as remission, 150
to <220 as mild activity, 220 to <450 as moderate activity, and
>450 as severe activity.”’ On the other hand, HBI is a disease
activity index designed to simplify the complex CDAI, and
consists of only clinical parameters. An HBI of <5 is classified
as remission, 5 to <8 as mild activity, 8 to <16 as moderate ac-
tivity, and =16 as severe activity.”*

2) Definition of Terminology
Response is generally defined as a reduction in CDAI of

No. Item Description Multiplier
1 Number of liquid or very soft Sum of 7 day - x2
stools
2 Abdominal pain Sum of 7 day 0, none; 1, mild; 2, moderate; 3, severe x5
3 General well-being Sum of 7 day 0, generally well; 1, slightly under par; 2, poor; x7
3, very poor; 4, terrible
4 Number of six listed categories  Number of six listed (1) Arthritis/arthralgia %20
patient now has categories (2) Iritis/uveitis
) Erythema nodosum/pyoderma
gangrenosum/aphthous stomatitis
(4) Anal fissure, fistula, or abscess
(5) Other fistula
(6) Fever >37.8°C (100°F) during the past week
5 Antidiarrheal drug use Use in the previous 7day 0, no; 1, yes x30
6 Abdominal mass - 0, none; 2, questionable; 5, definite x10
7 Hematocrit Expected-observed Male, 47-hematocrit X6
Hematocrit Female, 42-hematocrit
8 Body weight Percent below standard weight (normogram) x1

Table 4. Harvey-Bradshaw Simple Index

Variable Description Scoring
1 General well-being 0, very well; 1, slightly below par; 2, poor; 3, very poor; 4, terrible
2 Abdominal pain 0, none; 1, mild; 2, moderate; 3, severe
3 Number of liquid stools daily 1 Per occurrence
4 Abdominal mass 0, none; 1, dubious; 2, definite; 3, definite and tender
5 Complications 1 Per item: arthralgia, uveitis, erythema nodosum, aphthous ulcer, pyoderma gangrenosum,
anal fissure, new fistula, abscess
Total score Sum of variable scores
42 www.irjournal.org
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>100.”® In some studies, a reduction of >70 is defined as a
response.”"' Meanwhile, for HBI, response is defined as a
reduction of >3."

Relapse is defined as the recurrence of a symptom in a
patient with clinical remission, and is generally defined as
CDAI >150.” In some clinical studies, relapse was defined as
CDAI >150 plus an increase of 70 or 100, which somewhat
differed among those studies.”** Meanwhile, for HBI, relapse
is defined as HBI >4.” Early relapse can be defined as the re-
currence of a symptom within 3 months after remission."”

Steroid-refractory disease is defined as sustained activity
even after prednisolone therapy at a dose of 0.75 mg/kg/day
during 4 weeks.” Steroid dependency is defined as the inability
to taper prednisolone to <10 mg/day (budesonide 3 mg/day)
owing to disease activity within 3 months of starting steroids,
or relapse within 3 months after steroid discontinuation.”

3) Other Activity Assessment Methods

In addition to CDAI or HB], it is recommended that objec-
tive tests for disease activity, including blood inflammatory
markers such as C-reactive protein (CRP), fecal inflamma-
tory markers such as calprotectin, or colonoscopy, be per-
formed, if available, before starting or modifying treatment.”

2. Classification of CD

The Vienna classification system," proposed in 1998,
which is based on the age at diagnosis (A1, <40 years; A2,
>40 years), involved site (L1, ileum; L2, colon; L3, ileum

Table 5. Montreal Classification for CD
Variable
Age at diagnosis (yr)

A1, <16
A2,17-39
A3, >40
Location L1, ileal

L2, colonic

L3, ileocolonic

L4, isolated upper disease’
Behavior B1, non-stricturing, non-penetrating
B2, stricturing

B3, penetrating

p, perianal disease modifier’

°L4 is a modifier that can be added to L1-L3 when concomitant upper
gastrointestinal disease is present.
°p is added to B1-B3 when concomitant perianal disease is present.

www.irjournal.org
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and colon; L4, upper gastrointestinal tract), and disease
behavior (B1, inflammatory [nonstricturing, nonpenetrat-
ing]; B2, stricturing; B3, fistulizing [penetrating]), was widely
used to classify CD in the past; however, the Montreal clas-
sification” (Table 5) proposed in 2005 is now used as the
standard classification method for CD in adult patients. The
Montreal classification was proposed through modification
and supplementation of the Vienna classification. Because
younger age at diagnosis was known to be highly related to
genetic mutation, the age of 40 years was subdivided again
into <16 years or >16 years in the Montreal classification.
As for the involved site, upper gastrointestinal disease (1.4)
can be added to L1-L3, whereas for disease behavior, the
presence of perianal fistula or perianal abscess (p) can be
added to B1-B3. In adult CD, it has been known that the site
of disease involvement generally does not change over time,
but disease behavior is known to progress from the inflam-
matory to the stricturing or fistulizing type in a substantial
number of patients."*"”

CD can also be classified according to the degree of in-
flammatory lesion involvement in the gastrointestinal tract.
Localized disease is defined as intestinal involvement <30
cm in length regardless of the anatomical location. This is
usually the case when the ileocecal area is involved, and the
sum of the length of the involved ileum and ascending colon
is the criterion.”” Meanwhile, extensive disease is defined as
a total length of involvement of 2100 cm regardless of the
anatomical location.”

INDUCTION THERAPY FOR CD

1. Mild to Moderate CD

1. Sulfasalazine can be used to induce remission of mild
colonic CD (quality of evidence, high; classification of
recommendation, strong).

e evel of agreement: strongly agree 249%, agree 67%, un-
certain 7%, disagree 2%, strongly disagree 0%

2. Although the efficacy of 5-aminosalicylic acid (5-ASA)
for the remission induction of mild CD is limited, the
use of this drug may be considered because of its fewer
adverse effects and ease of administration (quality of
evidence, high; classification of recommendation, weak).
e |evel of agreement: strongly agree 20%, agree 72%, un-

certain 8%, disagree 0%, strongly disagree 0%

3. Systemic corticosteroids are indicated for mild active CD
that is refractory to 5-ASA (quality of evidence, high;

classification of recommendation, strong).
e |evel of agreement: strongly agree 36%, agree 53%, un-

certain 99, disagree 0%, strongly disagree 2%
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4. Budesonide (9 mg/day) is preferred for induction ther-
apy of mild to moderate CD confined to the terminal
ileum or ileocecal area (quality of evidence, high; clas-
sification of recommendation, strong).
® |evel of agreement: strongly agree 9%, agree 87%, uncer-

tain 4%, disagree 0%, strongly disagree 0%

5. Systemic corticosteroid should be used if budesonide is
not effective (quality of evidence, high; classification of
recommendation, strong).

e |evel of agreement: strongly agree 38%, agree 58%, un-
certain 4%, disagree 0%, strongly disagree 0%

In a meta-analysis of RCTs, sulfasalazine doses of 3 to 6 g/
day were superior to placebo in the induction therapy of mild
to moderate active CD (pooled risk ratio, 1.38)," and efficacy
was seen only in patients with colonic involvement but not in
patients with disease limited to the small intestine.""

In several placebo-controlled trials conducted in the
1990s, it was reported that mesalamine, a 5-ASA, is effica-
°2% Because of not only these
evidences but also its fewer adverse effects and ease of ad-
ministration, mesalamine has been widely used in the treat-
ment of CD. Meanwhile, in a meta-analysis of three large-
scale trials that evaluated the efficacy of 4 g/day mesalamine
for active CD, high-dose mesalamine showed a statistically
significant difference in the reduction of the CDAI in patients
with active CD compared with placebo (P=0.04)'; however,
the difference in the mean value of decreased CDAI (mesa-
lamine group, -63; placebo group, -45; difference of CDAI
value between the two groups, 18) was small between the
two groups, and its clinical usefulness is limited.

Budesonide controlled ileal release capsules are used for
the treatment of patients with CD mainly involving the ileo-
cecal area, because the drug starts to be released at pH 5.5
or higher and is mostly released and exert actions in the ter-
minal ileum and proximal colon.” In the Cochrane review,
enteric-coated budesonide had a significantly higher remis-
sion-inducing efficacy within 8 weeks than placebo (RR, 1.96;
95% CI, 1.19-3.23) and mesalamine (RR, 1.63; 95% CI, 1.23—
2.16) in mild to moderate active CD.”® Budesonide has fewer
adverse effects than conventional systemic corticosteroids
(RR, 0.64; 95% CI, 0.54-0.76), as it undergoes a high first-
pass metabolism in the pharmacokinetics of the body.” The
recommended dose of budesonide is 9 mg/day orally, and is
usually reduced by 3 mg every 2 to 4 weeks after 6 weeks of
administration. Meanwhile, in patients with high disease ac-
tivity, systemic corticosteroids are more effective in inducing
remission than budesonide. According to the analysis of two
individual studies, the pooled risk ratio of remission induc-

cious for mild ileocecal CD.
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tion was 0.52 (95% CI, 0.28-0.95), indicating that systemic
corticosteroids were superior to budesonide.”* Therefore,
budesonide is preferred in patients with mild to moderate
CD localized to the terminal ileum or ileocecal area, whereas
systemic corticosteroids are recommended for patients with
higher disease activity. If sufficient efficacy is not achieved
even after administration of budesonide for an adequate pe-
riod, the use of systemic corticosteroids is considered.

2. Moderate to Severe CD

6. Systemic corticosteroid (prednisolone 0.5 to 1 mg/
kg/day or 40 to 60 mg/day) is the first-line induction
therapy for moderate to severe CD (quality of evidence,
moderate; classification of recommendation, strong).

e |evel of agreement: strongly agree 38%, agree 60%, un-
certain 2%, disagree 0%, strongly disagree 0%

7. Systemic corticosteroid should be reduced gradually ac-
cording to disease severity and patient response, gener-
ally over 8 weeks (quality of evidence, low; classification
of recommendation, strong).

e |evel of agreement: strongly agree 39%, agree 61%, un-
certain 0%, disagree 0%, strongly disagree 0%

8. Anti-TNF therapy is indicated if systemic corticosteroid
therapy fails (quality of evidence, high; classification of
recommendation, strong).

e |evel of agreement: strongly agree 48%, agree 48%, un-
certain 4%, disagree 0%, strongly disagree 0%

9. Thiopurine monotherapy is not recommended for in-
duction therapy of moderate to severe CD (quality of
evidence, moderate; classification of recommendation,
weak).

e |evel of agreement: strongly agree 19%, agree 65%, un-
certain 149%, disagree 2%, strongly disagree 0%

10. Anti-TNF agents may be used to induce remission of
moderate to severe CD (quality of evidence, moderate;
classification of recommendation, weak).

e level of agreement: strongly agree 37%, agree 63%, un-
certain 0%, disagree 0%, strongly disagree 0%

11. When anti-TNF is used for induction therapy of thio-
purine-naive patients, combined therapy with anti-TNF
and thiopurine is more effective than anti-TNF alone
(quality of evidence, moderate; classification of recom-
mendation, weak).

e |evel of agreement: strongly agree 349%, agree 62%, un-
certain 29, disagree 2%, strongly disagree 0%

12. Intramuscular methotrexate (MTX) may be used to induce
remission for moderate to severe CD (quality of evidence,
high; classification of recommendation, weak).
® |evel of agreement: strongly agree 11%, agree 85%, un-

certain 49%, disagree 0%, strongly disagree 0%
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According to the Cochrane reviews of RCTs that tested the
efficacy of systemic corticosteroid therapy in active CD, sys-
temic corticosteroids showed a significantly higher efficacy
of remission induction than did placebo (RR, 1.99; 95% ClI,
1.51-2.64).” Looking at the individual studies included in
this Cochrane review, Summers et al.”’ randomly assigned
162 patients with active CD to either prednisone (0.5-0.75
mg/kg/day, gradual reduction) or placebo, and remission
was induced in 30% of the control group but in 60% of the
corticosteroid group at 17 weeks (number needed to treat
[NNT], 3).”” Meanwhile, in a study conducted by Malchow
et al.”” (including 105 patients with active CD), remission
was induced in 38% of the control group and in 83% of the
6-methylprednisolone (48 mg/day, dose tapered every
week) group during an 18-week period (NNT, 2).

To date, there has been no dose-response study for pred-
nisolone. Prednisolone 0.5 to 1 mg/kg/day or 40 to 60 mg/
day is usually recommended for induction therapy of mod-
erate to severe CD. Moreover, there have been no studies
on the effect of the route of corticosteroid administration,
which is generally determined according to the severity of
the disease of the patient. Intravenous corticosteroid therapy
is considered in severe patients requiring hospitalization,
whereas in other cases, corticosteroids are administered
orally. Assessment of the therapeutic response to corticoste-
roids is generally done within 2 to 4 weeks for oral adminis-
tration and within 1 to 2 weeks for intravenous administra-
tion. After the administration of systemic corticosteroids, the
treatment response is assessed according to the severity of
the patient, and if it is determined that sufficient therapeutic
response has been achieved, the corticosteroid dose should
be reduced. As rapid reduction is associated with early
relapse, gradual tapering of corticosteroids over 8 weeks
is recommended.” Although systemic corticosteroids are
highly effective in inducing remission of active CD, they are
not effective in maintaining remission and can cause many
adverse effects during long-term use.”'

Infliximab is a chimeric IgG1 anti-TNF monoclonal anti-
body that was the first anti-TNF agent tried for the treatment
of CD. In a randomized controlled study on the efficacy of
infliximab for remission induction, 108 patients with moder-
ate to severe CD who did not respond to 5-ASA, steroids, or
immunomodulators (59% of patients at the start of the study
used systemic corticosteroids) were randomly assigned to
the infliximab (5, 10, or, 20 mg/kg) or placebo group. In this
study, the response rates at week 4 in the 5, 10, 20 mg/kg
infliximab groups were 81%, 50%, and 64%, respectively, and
the infliximab groups (overall response rate, 65%) showed

www.irjournal.org

https://doi.org/10.5217/ir.2017.15.1.38 « Intest Res 2017;15(1):38-67

a higher response rate than the placebo group (overall re-
sponse rate, 17%) (P<0.001).” Moreover, the remission rate
at 4 weeks was also significantly different between the inflix-
imab (33%) and placebo (4%) groups (P=0.005). Although
the duration of the infliximab treatment response varied
somewhat among patients, the response rate of the inflix-
imab group at 12 weeks was 41%, which was higher than that
of the placebo group (12%) (P=0.008), and this confirms the
persistence of drug efficacy.”

Adalimumab is a fully human anti-TNF agent adminis-
tered subcutaneously. In the Clinical Assessment of Adali-
mumab Safety and Efficacy Studied as Induction Therapy in
Crohn’s Disease (CLASSIC)-I study, 299 patients with mod-
erate to severe CD (20% of patients at the beginning of the
study used systemic corticosteroids) who had not received
prior infliximab were randomized to receive 40/20 mg adali-
mumab, 80/40 mg adalimumab, 160/80 mg adalimumab,
and placebo, respectively, at weeks 0 and 2. The remission
rates in the adalimumab groups at 4 weeks were 18%, 24%,
and 36%, respectively, and the rate was significantly higher
in the 160/80 mg group than in the placebo group (12%)
(P=0.001).” In the above infliximab and adalimumab studies,
as the treatment results for patients who failed systemic corti-
costeroids therapy were not presented separately, the efficacy
of anti-TNF agents in these patients are not known exactly.
Certolizumab pegol (certolizumab), another anti-TNF agent,
is a type of polyethylene glycol attached to anti-TNF Fab. Un-
like infliximab or adalimumab, certolizumab does not cause
apoptosis of T cells and monocytes, and it did not consis-
tently show a definite effect in the placebo-controlled studies
of patients with moderate to severe CD.”"*

Although thiopurine (azathioprine [AZA] or 6-mercapto-
purine [6-MP]) had been reported to be effective in inducing
remission of active CD in an earlier meta-analysis,” the lat-
est Cochrane review showed that thiopurine was not more
effective than placebo in inducting remission for active lu-
minal CD (RR, 1.23; 95% CI, 0.97-1.55), and in improving or
healing fistula in CD (RR, 2.00; 95% CI, 0.67-5.93).% There-
fore, the use of thiopurine alone for the induction of moder-
ate to severe CD lacks clinical evidence.

The Study of Biologic and Immunomodulator Naive Pa-
tients in Crohn’s Disease (SONIC) was conducted by ran-
domly assigning infliximab plus AZA, infliximab alone, or
AZA alone to patients with moderate to severe CD who had
never received AZA or infliximab. The primary end point
of the study was the proportion of patients who reached a
steroid-free remission at week 26, which was significantly
higher in the group with the combination therapy of inflix-
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imab and AZA than in the infliximab-alone group (56.8%
vs. 44.4%; P=0.02) or AZA-alone group (56.8% vs. 30.0%;
P<0.01).* In addition, concerning the mucosal healing
rate at 26 weeks, the combination therapy group showed
a higher trend of mucosal healing rate than the infliximab-
alone group (43.9% vs. 30.1%; P=0.06), and demonstrated
a significantly higher mucosal healing rate than the AZA-
alone group (43.9% vs. 16.50%; P<0.01).” Meanwhile, ac-
cording to the meta-analysis that evaluated the efficacy of
immunomodulator combination therapy for adalimumab
in CD, adalimumab monotherapy was less effective than the
combination therapy of adalimumab and immunomodu-
lator in the remission induction of CD (OR, 0.78; 95% CI,
0.64-0.96; P=0.02). However, there was no difference in the
maintenance efficacy between the two groups (OR, 1.08;
95% CI, 0.79-1.48; P=0.48).” The previous SONIC study was
conducted on thiopurine-naive patients; however, the indi-
vidual studies included in the aforementioned meta-analysis
of adalimumab were performed on patients regardless of the
history of immunomodulatory use. Thus, caution is needed
in the comparative interpretation of the results from those
two studies.

MTX is an antimetabolite that competitively inhibits di-
hydrofolate reductase, and exerts its effect by blocking the
action of dihydrofolate in the cells for DNA synthesis and
cell division.”"
diseases such as rheumatoid arthritis is not explained by
the cytotoxic mechanism, and it is presumed that its action
through inhibition of interleukin or an eicosanoid com-
pound may be involved in the suppression of inflammatory
response.” According to the placebo-controlled study on the
efficacy of MTX in inducing remission in 141 patients with
active CD, patients receiving intramuscular MTX 25 mg/
wk had significantly higher remission rates at week 16 than
those who received placebo (39% vs. 19%; P=0.025; NNT, 5).”
On the other hand, in placebo-controlled studies evaluating
the treatment response to oral administration of low-dose
MTX (12.5-22.5 mg/wk) in active CD, MTX did not demon-
strate a superior efficacy over placebo.”" However, further
investigation for the appropriate dose and route of MTX in
active CD is needed, because of the limited number of pa-
tients included in these studies.

However, the effect of MTX in inflammatory
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3. CD Refractory to Medical Treatment

13. Surgical treatment should be considered in cases that
are refractory to medical therapy. Surgical decision
making should be done with full communication with
gastroenterologists, surgeons, and the patient (quality
of evidence, very low; classification of recommendation,

weak).
e |evel of agreement: strongly agree 61%, agree 349%, un-

certain 5%, disagree 0%, strongly disagree 0%

14. In case of primary nonresponse to anti-TNF, reevalua-
tion of symptoms and change of treatment are neces-
sary (quality of evidence, low; classification of recom-
mendation, no specific recommendation).

e level of agreement: strongly agree 42%, agree 58%, un-
certain 0%, disagree 0%, strongly disagree 0%

15. Although testing of the serum anti-TNF trough level or
antibodies to anti-TNF were reported to be useful for
optimizing anti-TNF therapy or identifying cause of pri-
mary nonresponse or secondary loss of response, further
study is required (quality of evidence, low; classification
of recommendation, weak).

e |evel of agreement: strongly agree 13%, agree 83%, un-
certain 4%, disagree 0%, strongly disagree 0%

16. In patients who are intolerant or not responsive to one
anti-TNF therapy, a different anti-TNF agent may be
used (quality of evidence, infliximab [high], adalimumab
[low]; classification of recommendation, infliximab
[strong], adalimumab [weak]).
® | evel of agreement: strongly agree 7%, agree 80%, uncer-

tain 139%, disagree 0%, strongly disagree 0%

The primary treatment for CD is medical therapy, and sur-
gical treatment is usually performed to improve symptoms
of complications.” Surgery should be decided after thorough
communication among the gastroenterologists, patient, and
surgeons.

Biologics including anti-TNF agents are the most potent
among the currently available drugs and very effective in
inducing remission in patients with CD who are not respon-
sive to corticosteroids or immunomodulators. Therefore,
failure of biologic treatments may mean failure of medical
treatment. There is no consensus about the definition of
primary nonresponse, although it is generally accepted as
the absence of a response to anti-TNF induction therapy.
Concerning the time point for defining nonresponse, it is
recommended that primary nonresponse should not be
assessed before 8 to 12 weeks following the initial dosing of
anti-TNF agents.’ The incidence of primary nonresponse
was reported to be 20% to 40% in clinical studies and 10% to
20% in observational studies.”” Several factors are known to
predict primary nonresponse, including a disease duration
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of >2 years, small-bowel involvement, smoking, and normal
CRP. Several genetic polymorphism (/BD5, etc.) were also
reported as associated factors.**™**!
cessation is mandatory before treatment to prevent primary
nonresponse to anti-TNF therapy. Moreover, it is necessary
to evaluate whether there is indeed any evidence of active in-
flammation, such as endoscopic ulcers or elevated CRP, and
the association between inflammatory activity and patient
symptoms. Nonresponse to anti-TNF therapy is more likely
to occur when symptoms are associated with other nonin-
flammatory causes, such as a fibrotic stricture.”* Change to
other anti-TNF drug may be an appropriate choice in case
of primary nonresponse, as 50% to 60% of those patients re-
spond to other anti-TNF drugs.

Although the mechanism of primary nonresponse has not
yet been clearly been identified, pharmacokinetic factors may
play an important role, which means that the lack of response

is caused by the accelerated clearance of the drug from sys-
84,85

Therefore, smoking

temic circulation and/or local tissue.
the formation of anti-drug antibody (ADA), has been in the
spotlight because it has been reported that binding of ADA
to the drug results in increased clearance of the drug, lead-
ing to unfavorable clinical outcomes. In fact, in many studies,
the response to treatment was poor with lower serum con-
centrations of anti-TNF drug and in the presence of ADA. In
comparison with patients who received 80/40 mg, those who
received 160/80 mg for the induction of remission showed
higher adalimumab serum concentration at week 4 (11.6 vs.
3.6 pg/mL; P=0.0001) and lower incidence of primary non-
response (OR, 0.02; 95% CI, 0.003-0.2; P=0.012).” However,
further study is required on the usefulness of ADA detection
and anti-TNF drug serum level in the treatment, prevention,
or prediction of primary nonresponse.” Other suggested
mechanisms of primary nonresponse include non-TNF in-
flammatory pathway, rapid consumption of anti-TNF drug
owing to severe inflammation, and presence of inherent anti-
bodies to the anti-TNF drug before exposure to the drug.***
Vedolizumab, a monoclonal antibody to o8, integrin, has
atotally different mechanism to the previous anti-TNF drugs,
and has an anti-inflammatory effect by blocking lympho-
cyte migration to the gastrointestinal tract. In the GEMINI 3
study on vedolizumab induction therapy for patients with
moderate to severe CD who failed treatment with previous
anti-TNFs, vedolizumab induction therapy did not show a
difference at 6 weeks in comparison with placebo (15.2%
vs. 12.1%; P=0.433), but the remission rate at 10 weeks was
significantly higher than with placebo (26.6% vs. 12.1%;
P=0.001; RR, 2.2; 95% CI, 1.3-3.6).”" Another biologic agent,

Immunogenicity,
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ustekinumab, is a monoclonal antibody to the p40 subunit
of interleukin-12 and interleukin-23, which was approved
for the treatment of psoriasis but has recently been shown
to be efficacious in intractable CD.” In the UNITI-1 study,
in which 741 patients with moderate CD who had a his-
tory of anti-TNF use (primary nonresponse, secondary loss
of response, or intolerance to anti-TNF) were randomized
to ustekinumab 130 mg, 6 mg/kg or placebo, the response
rates of ustekinumab 130 mg and 6 mg/kg group were 34.3%
and 33.7% at 6 weeks respectively, which was higher than
that of the placebo group (21.5%) (according to the dosage
group, P=0.002 and P=0.003, respectively).” These results
suggest that vedolizumab and ustekinumab may be used as
a second-line therapy in patients with primary nonresponse
or intolerance to anti-TNF therapy.

For cases that are intolerant to a specific anti-TNF drug,
other anti-TNF drugs may show effectiveness. The Gauging
Adalimumab Efficacy in Infliximab Nonresponders (GAIN)
study including patients with CD who were intolerant or
nonresponsive to infliximab demonstrated significantly
higher remission and response rates (21% vs. 7%, 52% vs.
34%; P<0.05) at week 4 in patients who received adalim-
umab 160/80 mg for induction of remission in comparison
with the placebo group, and a similar effect was observed
across the infliximab-intolerant and infliximab-nonresponse
groups.”

MAINTENANCE THERAPY OF CD

1. Maintenance Therapy after 5-ASA-induced Remission

17. 5-ASA has fewer adverse events, but has limited effect
in maintaining the remission of CD (quality of evidence,
high; classification of recommendation, strong).
® |evel of agreement: strongly agree 33%, agree 65%, un-

certain 29, disagree 0%, strongly disagree 0%

There are few studies on maintenance therapy after re-
mission induced by 5-ASA. In a meta-analysis comparing
the efficacy of 5-ASA and placebo for maintenance therapy
in patients with remission induced by medical treatment,
there was no significant difference between the two groups.”
Although seven studies included in this meta-analysis were
not specific to patients who achieved remission with 5-ASA
alone, all subjects achieved clinical remission from medical
treatment and were maintained for at least a month without
corticosteroids or immunomodulators before enrollment.
On the other hand, in a recent meta-analysis, treatment with
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pH 7-dependent mesalamine significantly reduced the risk
of relapse in patients with either medically or surgically in-
duced remission in comparison with the placebo group (OR,
0.28; 95% CI, 0.12-0.65; P=0.003),” whereas pH 6-dependent
mesalamine or controlled-release mesalamine did not dem-
onstrate significant differences.” Although further studies
are required, 5-ASA maintenance therapy may be consid-
ered in case of mild CD with 5-ASA-induced remission.

2. Maintenance Therapy after Corticosteroid-induced
Remission

18. Systemic corticosteroids and budesonide are not recom-
mended as maintenance therapy for CD (quality of evi-
dence, high; classification of recommendation, strong).
e |evel of agreement: strongly agree 75%, agree 23%, un-

certain 0%, disagree 2%, strongly disagree 0%

19. Thiopurine is recommended for maintenance therapy in
the case of corticosteroid-induced remission (quality of
evidence, moderate; classification of recommendation,
strong).

e level of agreement: strongly agree 48%, agree 50%, un-
certain 2%, disagree 0%, strongly disagree 0%

Systemic corticosteroids are effective in inducing but inef-
fective in maintaining the remission of CD. In three random-
ized double-blind placebo-controlled studies, the ORs (95%
CI) for relapse in the corticosteroid groups to the placebo
groups were 0.71 (0.39-1.31), 0.82 (0.47-1.43), and 0.72
(0.38-1.35) for 6, 12, and 24 months, respectively. Moreover,
long-term use of corticosteroids caused many adverse ef-
fects, including osteoporosis and cataracts.”’ Budesonide
showed no differences in preventing relapse in comparison
with placebo (RR, 0.93; 95% CI, 0.83-1.04).”

Thiopurine is effective for maintenance therapy if remis-
sion is induced by corticosteroid therapy.”*” Candy et al.”*
demonstrated a significantly lower relapse rate at 1 year in
the AZA 2.5 mg/kg/day group than in the placebo group in
patients with cortico steroid-induced remission (RR, 0.47;
95% CI, 0.28-0.77). In contrast, the National Cooperative
Crohn’s Disease Study (NCCDS) showed no difference in
relapse rate between placebo and AZA 1 mg/kg/day main-
tenance therapy for 2 years. However, the result needs to be
interpreted carefully as the AZA doses were relatively low
and many patients with surgically induced remission rather
than corticosteroid-induced remission were included in the
NCCDS.” Recent guidelines for treatment of CD, therefore,
recommend thiopurine maintenance therapy for patients
with corticosteroid-induced remission."’
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3. Maintenance Therapy after Anti-tumor Necrosis
Factor-Induced Remission

20. Anti-TNF agents are recommended as maintenance
therapy for cases with anti-TNF-induced remission
(quality of evidence, high; classification of recommen-
dation, strong).

e level of agreement: strongly agree 80%, agree 20%, un-
certain 0%, disagree 0%, strongly disagree 0%

21. Scheduled anti-TNF maintenance therapy is recom-
mended rather than episodic therapy (quality of evi-
dence, high; classification of recommendation, strong).
e |evel of agreement: strongly agree 87%, agree 13%, un-

certain 0%, disagree 0%, strongly disagree 0%

22. After inducing remission by using combined anti-TNF
and thiopurine therapy, an anti-TNF monotherapy or
combination therapy of the two drugs may be consid-
ered depending on the clinical features of the patient
and the adverse effects of the drugs (quality of evi-
dence, low; classification of recommendation, weak).

e |evel of agreement: strongly agree 30%, agree 70%, un-
certain 0%, disagree 0%, strongly disagree 0%

The efficacy of anti-TNF maintenance therapy was supe-
rior to that of placebo in patients with remission induced by
anti-TNF agents.” In a meta-analysis on the efficacy of inf-
liximab maintenance therapy in patients who responded to
infliximab, infliximab was superior to placebo in maintaining
clinical remission (RR, 2.50; 95% CI, 1.64-3.80),"*""** main-
taining clinical response (RR, 2.19; 95% CI, 1.27-3.75),"**"*
and the corticosteroid-sparing effect (RR, 3.13; 95% CI,
1.25-7.81).""" Meanwhile, there was no difference in re-
mission rate between infliximab 5 mg/kg and 10 mg/kg."
Adalimumab was also superior to placebo in maintaining
clinical remission (RR, 3.28; 95% CI, 2.13-5.06), maintaining
clinical response (RR, 2.69; 95% CI, 1.88-3.86), and the corti-
costeroid-sparing effect (RR, 4.25; 95% CI, 1.57-11.47).”* In
addition, the admission rate and surgery rate during the first
year of maintenance therapy were lower in the adalimumab
group than in the placebo group.” However, there was no
difference in remission rates between the adalimumab 40
mg every other week (EOW) and every week (EW) groups.”
Certolizumab maintenance therapy was also superior to
placebo in maintaining clinical remission (RR, 1.68; 95% CI,
1.30-2.16) and response (RR, 1.74; 95% CI, 1.41-2.13).”%

In the post hoc analysis of A Crohn's Disease Clinical Trial
Evaluating Infliximab in a New Long-term Treatment Regi-
men (ACCENT) I study, scheduled administration of inflix-
imab was superior to episodic infliximab therapy in terms
of CDAI decrease, clinical response rate, and clinical remis-
sion rate.” Moreover, in the scheduled treatment group,
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9190 admission

the anti-infliximab antibody formation rate,
rate, and surgery rate related to CD were lower than in the
episodic therapy group.” In addition, the rate of complete
mucosal healing was higher in the scheduled infliximab
therapy group than in the episodic therapy group scheduled
after response to infliximab induction therapy (54% vs. 7%;
P=0.007), which proved the superiority of scheduled admin-
istration of infliximab.""" Overall, episodic administration of
anti-TNF drugs increases the risk of relapse, especially in pa-
tients who had failed treatment with immunomodulators."”
According to the SONIC study, the infliximab and AZA
combination therapy was superior to both infliximab mono-
therapy and AZA monotherapy in terms of clinical remis-
sion and corticosteroid-free remission, which persisted until
50 weeks. However, the efficacy of maintenance therapy was
not the primary outcome variable of the SONIC study.” In
a prospective RCT with patients who were treated with a
combination of infliximab and immunomodulators (thio-
purines or MTX), and were maintained in clinical remission
for >6 months, there was no difference in maintaining the
infliximab efficacy until 104 weeks between the immuno-
modulator maintenance group and the immunomodulator
withdrawal group.'” However, it was reported that the CRP
level was higher and the trough level of infliximab was lower
at 104 weeks in the withdrawal group than in the mainte-
nance group, suggesting the usefulness of maintaining im-
munomodulators."” There is a report that even in scheduled
infliximab maintenance therapy for IBD, scheduled concom-
itant administration of immunomodulators was superior to
infliximab alone in terms of relapse, perianal complications,

and switch to adalimumab because of infliximab failure.'” T

n
multivariate analysis, concomitant administration of immu-
nomodulators reduced the risk of IBD relapse (OR, 0.52; 95%
CI, 0.35-0.79)."” In a recent small-scale study, withdrawal of
AZA within 6 months of combination therapy was associat-
ed with a loss of response to anti-TNF agents."” On the other
hand, in pediatric patients with CD with remission induced
by a combination of infliximab and immunomodulators,
there were no differences in the rate of loss of response, pe-
diatric CDAI, and simple endoscopic score for CD between
the withdrawal group (n=39, patients who discontinued im-
munomodulators at week 26) and the maintenance group
(n=45) until week 54."” A meta-analysis of six randomized
placebo-controlled studies showed that the combination of
immunomodulators with anti-TNF agents and treatment
with anti-TNF agent alone in patients who were previously
treated with immunomodulators demonstrated no differenc-
es in terms of clinical response and response at 6 months:
infliximab (combination therapy vs. monotherapy: remission
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rate, OR=1.73, 95% CI=0.97-3.07; response rate, OR=4.14,
95% CI=0.52-32.68), adalimumab (combination therapy vs.
monotherapy: remission rate, OR=0.88, 95% CI=0.58-1.35;
response rate, OR=0.84, 95% CI=0.55-1.27), certolizumab
(combination therapy vs. monotherapy: remission rate,
OR=0.93, 95% CI=0.65-1.34; response rate, OR=0.97, 95%
CI=0.66-1.43)."" In a meta-analysis of adalimumab studies,
the adalimumab monotherapy group and the immunomod-
ulator combination therapy group did not differ in the clini-
cal remission rate (monotherapy vs. combination therapy:
OR, 1.08; 95% CI, 0.79-1.48) and response rate (monother-
apy vs. combination therapy: OR, 1.21; 95% CI, 0.74-1.99)
at 12 months.” In addition, there was also no difference in
the need for increasing the dose of adalimumab because of
loss of response (mono month vs. combination therapy: OR,
1.13; 95% CI, 0.69-1.89).” Although the incidence of infusion
reactions was lower in the immunomodulator combination
therapy group than in the infliximab monotherapy group
(OR, 0.46; 95% CI, 0.26-0.79),'” there were no significant dif-
ferences in the incidences of severe infection, malignancy,
and mortality."” Collectively, studies comparing the efficacy
of the anti-TNF monotherapy with immunomodulator com-
bination therapy for the maintenance of remission in CD
showed variable results and do not provide enough evidenc-
es to recommend any one strategy.

4. Maintenance Therapy after Methotrexate-Induced
Remission

23. If remission is induced by intramuscular MTX, MTX can
be used as a maintenance therapy (quality of evidence,
high; classification of recommendation, strong).

e evel of agreement: strongly agree 19%, agree 77%, un-
certain 49%, disagree 0%, strongly disagree 0%

24. If a patient does not tolerate or does not respond to
thiopurines, or if thiopurines are contraindicated, MTX
can be considered as a maintenance agent (quality of
evidence, moderate; classification of recommendation,
strong).

e |evel of agreement: strongly agree 18%, agree 78%, un-
certain 4%, disagree 0%, strongly disagree 0%

When patients with CD with remission that was induced
by weekly intramuscular injection of MTX 25 mg were ran-
domly assigned to the weekly intramuscular MTX 15 mg in-
jection group or to the placebo group, 65% of the MTX group
and 39% of the placebo group showed clinical remission at
40 weeks (P=0.04) (RR 1.67, 95% CI 1.05-2.67). In addition,
fewer patients in the MTX group (28%) required predniso-
lone for relapse than those in the placebo group (28% vs.
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58%, P=0.01)."""'" Although there is no direct comparison
with intramuscular administration, subcutaneous MTX was
also reported to be efficacious and safe in treating IBD.""
Although there is no direct comparison of MTX with thiopu-
rine in maintaining the remission of CD, MTX is considered
a second-line immunomodulator in cases of intolerance or
contraindication to thiopurines or when patients are unre-

. . . 8,
sponsive to thiopurines.”'"

5. Relapse during Maintenance Therapy

25. In case of relapse during maintenance therapy with im-
munomodulators, anti-TNF agents are recommended
(quality of evidence, high; classification of recommen-
dation, strong).

e Level of agreement: strongly agree 72%, agree 28%, un-
certain 0%, disagree 0%, strongly disagree 0%

26. If the therapeutic efficacy of infliximab (5 mg/kg) is
decreased or insufficient, shortening the interval of
infusion or increasing the dose up to 10 mg/kg can be
considered (quality of evidence, high; classification of
recommendation, strong).

e |evel of agreement: strongly agree 72%, agree 28%, un-
certain 0%, disagree 0%, strongly disagree 0%

27. If the therapeutic efficacy of adalimumab (40 mg bi-
weekly) is decreased or insufficient, weekly adalimumab
administration can be considered (quality of evidence,
high; classification of recommendation, strong).

e |evel of agreement: strongly agree 70%, agree 30%, un-
certain 0%, disagree 0%, strongly disagree 0%

28. If the therapeutic efficacy is insufficient after shorten-
ing the interval of administration or increasing the dose
of anti-TNF agents, switching to another anti-TNF agent
can be considered (quality of evidence, high; classifica-
tion of recommendation, strong).

e Level of agreement: strongly agree 36%, agree 64%, un-
certain 0%, disagree 0%, strongly disagree 0%

In the case of relapse during maintenance therapy, causes
other than insufficient control of inflammation, such as
complications including fibrous stenosis, abscess, fistula,
dietary intolerance, or combined IBS, should be ruled out.”
In addition, comprehensive evaluation including imaging,
endoscopic evaluation, blood tests such as CRP, and fecal
calprotectin is needed.”

Several studies have shown that secondary nonresponse
to anti-TNF agents developed in 30% to 40% of patients after
the first year of treatment.""™* In the ACCENT I study, 88%
of patients who lost response during maintenance therapy
following primary response to infliximab reestablished re-
sponse after increasing dosage with 10 mg/kg.” Other stud-
ies reported that 75.9% of patients regained response after an
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increase in dose, decrease in infusion interval, or the combi-
nation of both, when they showed a secondary nonresponse
to infliximab."" High trough concentrations of infliximab
have been associated with a more durable response to inflix-
imab; however, low trough concentrations have been associ-
ated with a potential loss of response.’ In addition, higher
rates of clinical remission (82% vs. 6%; P<0.001) and higher
rates of endoscopic improvement (88% vs. 33%; P<0.001)
were associated with a detectable trough concentration of
serum infliximab in patients with CD receiving infliximab
maintenance therapy.'”
Trial of the Fully Human Antibody Adalimumab for Remis-
sion Maintenance (CHARM) study showed that clinical re-
sponse with a CDAI decrease >70 points could be achieved
after open-label adalimumab 40 mg EW therapy in 63.4%
(45 of 71) of those with a lack of response or flares during
adalimumab 40 mg EOW therapy.'” In a Belgian study, the
response rate after switching to adalimumab 40 mg EW ther-
apy was 71.6% (73 of 102).” Discontinuation of adalimumab
was significantly related to low trough serum concentration
of adalimumab during maintenance therapy.”

No response to increasing dose or shortening the interval
of anti-TNFs can be managed by switching to a different anti-
TNF agent. However, there is a lower chance of a therapeutic
response to a second anti-TNF agent compared with the first
anti-TNE’ Switching to an agent with a different mechanism
of action is logical in case of failure to all available anti-TNF
agents.” In the GEMINI 2 trial, which evaluated the efficacy
of monoclonal antibody to the o, integrin vedolizumab
in patients with CD, responders to induction therapy were
randomized into vedolizumab every 8 weeks, vedolizumab
every 4 weeks, or placebo groups for up to 52 weeks.""” As
a result, the remission rate in a prior anti-TNF-failure group
was 28.0% in the vedolizumab every 8 weeks group, 27.3%
in the vedolizumab every 4 weeks group, and 12.8% in the
placebo group at 52 weeks. The both vedolizumab-treated
groups showed higher probabilities of clinical remission
than the placebo group (vedolizumab every 8 weeks group
vs. placebo group, P=0.01 and vedolizumab every 4 weeks
group vs. placebo group, P=0.02).""

Meanwhile, in the UNITI-1 study, which also included
patients with secondary loss of response to anti-TNF,
ustekinumab, a monoclonal antibody to interleukin-12/23,
was superior to placebo for inducing clinical response of
CD.” Furthermore, when only patients who responded to
ustekinumab among UNITI-1 and UNITI-2 subjects were
randomly assigned to ustekinumab 90 mg administration
at 8 weeks or 12 weeks interval, or placebo, the remission
rate at week 44 were significantly higher in the ustekinumab

A post hoc analysis of the Crohn’s
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group (53.1% in 8 weeks group and 48.8% in 12 weeks
group) than in the placebo group (35.9%) (according to the
interval P=0.005 and P=0.04, respectively).” These results
suggest that vedolizumab and ustekinumab can be effective
alternative agents in patients with loss of response to anti-
TNE

TREATMENT OF CD BASED ON DISEASE LOCATION

1. CD Localized in the Distal Ileum

29. For CD limited to the distal ileum, early surgery may be
considered as an alternative to medical therapy, after
assessing the risks and benefits of medical and surgical
therapy, risk of postoperative recurrence, and patient
preference (quality of evidence, low; classification of
recommendation, weak).

e evel of agreement: strongly agree 13%, agree 76%, un-
certain 9%, disagree 2%, strongly disagree 0%

It is reported that 25% to 30% of CD involves the distal il-
" For CD limited to the distal
ileum, early surgical resection may be an alternative to medi-
cal therapy; however, there is no comparative study of these
two treatments in this patient group.

Regarding the postoperative course of patients with CD in-
volved to the ileum, a retrospective review of 56 patients who
underwent ileo-colonic resection showed a clinical relapse
rate of 52%, a hospitalization rate of 9%, and a reoperation
rate of 29%, during 10.5 years follow-up period.""” In another
study, when 55 patients were followed for 6.8 years after ileo-
colonic resection, the clinical relapse rate was 38% and re-
operation rate was 9%, and the quality of life of CD patients
was equal to that of the general population.'® As described
above, CD localized around the distal ileum could maintain
long-term remission after surgery in a substantial number of
patients, and the quality of life was also positively influenced
by removing the involved bowel segment. In addition, surgi-
cal techniques have improved over the past 2 decades and
minimally invasive procedures such as laparoscopic surgery

eum alone or with the cecum.

have been widely introduced in CD, reducing surgical mor-
bidity and speeding up patient recovery.'"”

The results of aforementioned studies suggest that early
surgical treatment may be considered as an alternative to
medical treatment for patients with involvement of the distal
ileum alone, and the risks and benefits of medical and surgi-
cal treatments, as well as the risk of postoperative recurrence
should be discussed before treatment methods are selected.
In addition, medical treatment may be beneficial in patients
with active fistulae or severe extra-intestinal symptoms,
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whereas surgical intervention may be considered for fibrosing
stricture of the distal ileum."” In the future, prospective studies
should be conducted to compare and evaluate the quality of
life and cost-effectiveness of each treatment method.

2. CD of the esophagus, stomach, or duodenum

30. Use of proton pump inhibitors is considered for symp-
tomatic upper gastrointestinal CD (quality of evidence,
very low; classification of recommendation, weak).
® |evel of agreement: strongly agree 15%, agree 76%, un-

certain 99, disagree 0%, strongly disagree 0%

31. Anti-TNF therapy is considered if there is no response
to systemic corticosteroid therapy (quality of evidence,
very low; classification of recommendation, weak).

e evel of agreement: strongly agree 30%, agree 65%, un-
certain 5%, disagree 0%, strongly disagree 0%

32. Endoscopic dilatation or surgery is considered for upper
gastrointestinal CD with gastrointestinal obstruction
(quality of evidence, very low; classification of recom-
mendation, weak).

e |evel of agreement: strongly agree 27%, agree 73%, un-
certain 0%, disagree 0%, strongly disagree 0%

CD isolated to the esophagus, stomach or duodenum is
very rare,''” and CD patients with stomach and duodenal
lesions generally also have distal small bowel or colonic
lesions. The management of upper gastrointestinal CD is
determined by the extent of the small intestinal and colonic
involvement, except when a stricture is present.
proton pump inhibitor is usually considered because gastric
acid may worsen gastro-duodenal ulcers in the upper gas-
trointestinal tract."*"* Since the general form of the 5-ASA
agent does not act on the upper gastrointestinal mucosa, at-
tempts have been made to prepare and administer the tablet
in powdered form, but the efficacy and safety of such admin-
istration has not been fully demonstrated." Endoscopic bal-
loon dilatation may be considered in cases of upper gastro-
intestinal obstruction,”™"" and as in other cases with bowel
strictures, endoscopic treatment can be considered if the
stricture is single and short."” If the symptoms of stenosis
are progressive despite medical and endoscopic treatment,
surgical treatments including bypass, resection, or stricture-
plasty can be performed."*

35,118,119 A
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TREATMENT OF CD WITH STRICTURE OR FISTULA

1. Treatment of Stricturing CD

33. Administer systemic corticosteroids if the stricture is ac-
companied with severe inflammation (quality of evidence,
very low; classification of recommendation, weak).

e |evel of agreement: strongly agree 18%, agree 71%, un-
certain 9%, disagree 2%, strongly disagree 0%

34. If there is no improvement after drug therapies or de-
compression, consider endoscopic balloon dilatation if
stricture is endoscopically accessible, short, straight, and
single (quality of evidence, very low; classification of
recommendation, weak).

e evel of agreement: strongly agree 22%, agree 76%, un-
certain 0%, disagree 2%, strongly disagree 0%

35. If there is no improvement on medical treatment, con-
sider surgery (quality of evidence, very low; classifica-
tion of recommendation, weak).

e |evel of agreement: strongly agree 40%, agree 58%, un-
certain 2%, disagree 0%, strongly disagree 0%

Gastrointestinal stricture in CD may be caused by muco-
sal edema due to acute inflammation or fibrosis of the entire
layer of the gastrointestinal wall due to chronic inflamma-
tion. According to expert opinion, inflammation-induced
strictures can be improved on medical treatment, such as
with the use of corticosteroids.” In addition, the possibility
of stenosis due to fibrosis should be considered if there is
no improvement on anti-inflammatory treatment, and the
feasibility of endoscopic balloon dilatation should be con-
sidered after an assessment of the stricture length, number
of stricture sites, and ulceration status. Endoscopic balloon
dilatation is preferably performed after the inflammation
and ulceration have improved. In a retrospective study of 59
patients with symptomatic stricturing CD (53 anastomotic
strictures and 6 nonanastomotic strictures), 41% of patients
showed symptomatic improvement after endoscopic bal-
loon dilatation over a follow-up period of 29 months (17% of
patients underwent only one dilatation).” In a prospective
study of 55 patients with CD with symptomatic strictures,
68% of the patients were able to avoid surgery for 5 years af-
ter balloon dilatation.'

Anti-TNF agents are not recommended for CD with fibros-
ing strictures. If objective evidences of active inflammation,
which includes elevated CRP and endoscopic or radiologic
active lesions, is not present, patients generally show poor
response to anti-TNF agents. Meanwhile, anti-TNF is not
contraindicated in all strictures, and inflammatory strictures
may be improved using anti-TNF agents.'” Nevertheless,
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attention should be paid when using anti-TNF agents in
cases of CD with stricturing lesion, since rapid inflamma-
tory healing with this drug can worsen the stricture. In an
observational study'” that analyzed the TREAT registry
data, infliximab-treated patients had more strictures than
patients who were treated with other drugs(1.95 vs. 0.99 per
100 patient-years, P<0.001), but the severity of infliximab-
treated patients was higher and infliximab was not identified
as an independent risk factor for stricture in multivariate
analysis. In another observational study of 36 patients with
CD who received anti-TNF agents, partial or complete gas-
trointestinal obstructions occurred in 8% of patients during
an average follow-up period of 23 months, and all these
obstructions occurred among patients with underlying stric-
turing behavior."” Since this observational study lacked a
control group, it is difficult to determine whether the cause of
obstruction was related to anti-TNF or the patients’ clinical
characteristics; however, caution is needed when using anti-
TNF in patients with CD and stricture.

2. Treatment of Fistulizing CD

Fistulizing CD is difficult to treat and shows poor progno-
sis. Fistulizing CD includes entero-enteric, enterocutaneous,
perianal fistula, and fistulas between the intestine and other
organs. It is difficult to establish optimal treatment guideline
for fistulizing CD because of diagnosis and treatment com-
plexity and the fact that high-level clinical data for fistulizing
CD are lacking. Important points to consider when planning
treatment for fistulas associated with CD include fistula
origin and anatomical location, evaluation of concomitant
luminal inflammation and stricture, identification of local
sepsis (abscess), involved organ and associated systemic
symptoms, impact on quality of life, and nutritional status.

A clinical or radiological evaluation can be used to assess
treatment response of fistula. In daily practice, evaluation
methods based on clinical indicators such as decreased
fistula drainage volume and symptom improvement are
mainly used. The fistula drainage assessment (FDA), which
was proposed to objectively evaluate the activity and thera-
peutic response of fistulas, has been used in several clinical
trials.”' Regarding the FDA method, a fistula is considered
active when purulent discharge is drained with gentle finger
compression around it but in remission when no discharge
is observed. A clinical response is defined as a >50% reduc-
tion in the number of fistulas with discharge, while fistula
closure or clinical remission is defined as no discharge after

gentle finger compression in any fistula."!
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Meanwhile, the Perianal Disease Activity Index (PDAI)
was proposed for the exclusive assessment of perianal fis-
tulas. The PDAI consists of five indices (activity restriction/
pain, sexual activity restriction, fistula discharge, perianal
disease type, and induration degree) that can comprehen-
sively evaluate perianal fistula activity. However, the PDAI
is difficult to use clinically because of its complexity and has
not yet been validated."*"”

1) Treatment of Perianal Fistula

The cumulative incidence of a perianal fistula in CD is
approximately 10% at 1 year, 15% at 5 years, and 20% at 10
years."” The risk of developing perianal fistula is higher in
colonic disease at up to 92% with rectal involvement."" In a
multicenter study in Korea, 36% of patients had a history of
perianal fistula, while 28% had concomitant perianal fistulas
at the time of the CD diagnosis.™ """

The short term goals of treating perianal fistula are abscess
drainage and reduction of symptoms. The long term goals
are resolving fistula discharge, improvement in quality of life,
fistula healing, resolution of fecal incontinence, and avoiding
proctectomy with stoma.'” The treatment of perianal fistula
varies by fistula location, presence of abscess, and disease
activity. Although many clinical studies investigated the
treatment of perianal fistulas in CD, there are limitations to
developing evidence-based approaches because of the lack
of comparative studies on medical or surgical treatment
alone or in combination. Multidisciplinary approaches by
gastroenterologists, radiologists, and surgeons can be help-
ful for determining optimal management for perianal fistula,
especially in cases in which both medical and surgical treat-
ments are considered.

It is important to accurately classify fistula type to ensure
the proper management of perianal fistula, and the clas-
sification standard of the American Gastroenterological
Association that classifies the fistula as simple or complex,
is widely used." A simple fistula is located below the dentate
line and has one external opening without perianal complica-
tions, whereas a complex fistula is located higher than the den-
tate line, can have multiple fistula openings, and is associated
with complications such as perianal abscess, rectal stenosis,
rectal inflammation, or rectovesicular or rectovaginal fistula. To
ensure accurate fistula diagnosis and classification, pelvic mag-
netic resonance imaging (MRI), endo-anal ultrasonography,
or examination under anesthesia are used, while endoscopy
is also needed to evaluate rectal inflammation presence and
severity.
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(1) Simple perianal fistula

36. Simple asymptomatic perianal fistulas do not require
treatment (quality of evidence, very low; classification
of recommendation, no specific recommendation).

e |evel of agreement: strongly agree 18%, agree 62%, un-
certain 13%, disagree 7%, strongly disagree 0%

37. For symptomatic simple perianal fistulas, metronidazole
(750-1,500 mg/day) or ciprofloxacin (1,000 mg/day)
is recommended (quality of evidence, low or very low;

classification of recommendation, strong).
e |evel of agreement: strongly agree 29%, agree 71%, un-

certain 0%, disagree 0%, strongly disagree 0%

38. For symptomatic simple perianal fistulas, noncutting se-
ton or fistulotomy is recommended (quality of evidence,
low or very low; classification of recommendation,
strong).

e |evel of agreement: strongly agree 27%, agree 71%, un-
certain 0%, disagree 2%, strongly disagree 0%

Medical or surgical treatment should be considered for
symptomatic simple perianal fistula, and it is advisable to
establish a treatment plan in consultation with a colorectal
surgeon. Surgical treatment is generally followed by the ini-
tial medical treatment according to treatment response, but
concomitant treatments can be considered depending on
the clinician’s experience and preference.

Antibiotics, most commonly metronidazole and cipro-
floxacin, are considered the first-line treatment for simple
perianal fistulas in CD. Although antibiotics improve fistula
symptoms and may contribute to fistula healing, they do not
induce complete fistula closure and the fistula often deterio-
rates after their discontinuation. In addition, metronidazole
should be used cautiously because of adverse events as-
sociated with their long-term use. The literature on the use
of antibiotics is limited and it consists mostly of small case
series. Studies using metronidazole have shown that >50% of
patients responded to treatment, with a significant number
of fistulas recurring upon discontinuation.”""" In a study
comparing the efficacy of ciprofloxacin and metronidazole
in 25 patients with CD and fistula, the treatment response
at week 10 was 40% in the ciprofloxacin group, 13.3% in
the metronidazole group, and 12.5% in the placebo group,
and although there was no significant difference among the
groups, the numerical value was higher in the ciprofloxacin
group (P=0.430).""'

Fistulotomy alone is reported to induce remission in 85%
of patients with simple perianal fistula without rectal inflam-
mation.'” In contrast, if active inflammation is present in
the rectum, the risk of delayed healing or fecal incontinence
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increases after fistulotomy. Therefore, a noncutting seton
placement is preferred along with appropriate medical treat-
ment for active inflammation. A seton improves symptoms
by maintaining drainage until the inflammation of the fistula
tract is resolved by drug therapy and is usually removed
when it is judged that the fistula tract has been completely
healed."”

Although thiopurine may have efficacy against perianal
fistulas in CD, no RCT has directly assessed the efficacy of
thiopurine against perianal fistula. The basis for the use of
thiopurine in perianal fistula in CD is a meta-analysis involv-
ing five placebo-controlled studies published in 1995, show-
ing that thiopurine has a significant effect on fistula healing
compared to placebo (OR, 4.44; 95% CI, 1.5-13.2)."” Howev-
er, a recent meta-analysis of three well-designed randomized
placebo-controlled studies showed no significant efficacy of
AZA and 6-MP on symptom improvement or perianal fistula
closure compared with placebo (RR, 2; 95% CI, 0.67-5.93).”
Nevertheless, the number of patients included in the meta-
analysis was very small (18 patients) and the healing of the fis-
tula was a secondary endpoint, so further studies are needed.
Despite this limited evidence regarding the effect of thiopu-
rine on perianal fistula in CD, thiopurine is believed to have
a moderate effect on perianal fistula."” The efficacy of AZA in
combination with antibiotic therapy was prospectively investi-
gated with 52 patients with perianal fistula, 83% of whom had
simple fistula. After 8 weeks of antibiotic therapy, patients who
received AZA (n=29) were more likely to achieve a response
than observation without drug therapy (n=19) at week 20
(48% vs. 15%; P=0.030). This finding suggests the usefulness of
thiopurine for maintaining perianal fistula.""'

Other immunomodulators have been reported to treat
fistulas in patients with CD. Intravenous cyclosporine has
been shown to be effective in the treatment of fistulizing CD
with perianal fistulas and the effect was maintained after the
switch to oral agents."*”""® However, most fistula recurred
after discontinuation, and drug toxicity is a concern for long-
term use. In a RCT of 46 patients with fistula (including 42
with perianal fistula) that tested tacrolimus efficacy, the
treatment response of fistula was higher in the tacrolimus
group than in the placebo group (43% vs. 8%; P=0.004),
whereas the complete remission rates did not differ between
the two groups (tacrolimus group, 10% vs. placebo group,
8%; P=0.860).""" For MTX, only small case series has been
reported to date. In this report, of the 16 patients with fis-
tula (including nine with perianal fistula), 56% of patients
showed a fistula response after MTX treatment.'* In future,
a placebo-controlled study is needed to confirm the efficacy
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of MTX for fistulizing CD.

(2) Complex perianal fistula

39. For complex perianal fistula, the seton procedure is con-
sidered (quality of evidence, very low; classification of

recommendation, weak).
e |evel of agreement: strongly agree 23%, agree 77%, un-

certain 0%, disagree 0%, strongly disagree 0%

40. For complex perianal fistula, an anti-TNF agent is rec-
ommended as a first-line agent in combination with
surgery (quality of evidence, high for infliximab and
moderate for adalimumab; classification of recommen-
dation, strong).

e |evel of agreement: strongly agree 36%, agree 46%, un-
certain 16%, disagree 2%, strongly disagree 0%

41. Maintenance therapy of complex perianal fistulas is
recommended more than 1 year with an adequate com-
bination of anti-TNF agents, thiopurine, and/or seton
(quality of evidence, high; classification of recommen-
dation, strong).
® evel of agreement: strongly agree 29%, agree 62%, un-

certain 99%, disagree 0%, strongly disagree 0%

The presence of an accompanying perianal abscess
should be evaluated at the time of diagnosis of the complex
perianal fistula, while surgical drainage should be performed
preferentially if a perianal abscess is present. Anti-TNF agent
use is recommended in conjunction with adequate drainage
using a procedure such as seton.

The first placebo-controlled study including 94 CD pa-
tients with fistula (including 85 with perianal fistula) evalu-
ated the efficacy of an infliximab induction regimen for
the treatment of fistulas in CD patients. Of them, 68% who
received 5 mg/kg and 56% who received 10 mg/kg achieved
the primary end point (a reduction of >50% from baseline
in the number of draining fistula) compared with 26% of
those in the placebo group (P=0.002 and P=0.020, respec-
tively). "' There was a complete response in 55% and 38%
of the 5 mg/kg and 10 mg/kg groups, respectively, compared
with 13% of the placebo group (P=0.001 and P=0.040, respec-
tively).””! This study confirmed the efficacy of infliximab in
the treatment of fistulas in CD, and 5 mg/kg was found to
be an appropriate dosage. The ACCENT II study evaluated
the efficacy of infliximab maintenance treatment in patients
with fistulizing CD. Patients who responded to the infliximab
induction regimen were randomly assigned to receive pla-
cebo or infliximab 5 mg/kg every 8 weeks, and those in the
infliximab group showed a higher remission rate than those
in the placebo group at 54 weeks (36% vs. 19%; P=0.009)."
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No placebo-controlled randomized studies have evaluated
the efficacy of adalimumab as a primary outcome variable
in patients with fistulizing CD. In the CHARM study, patients
who received adalimumab 40 mg EW or EOW showed a
significantly higher fistula closure rate compared with those
in the placebo group (30% vs. 13% at week 26, P=0.043; 33%
vs. 13% at week 56, P=0.016).”” Moreover, an open-label
extension of the CHARM study showed sustained closure
in 90% of 31 patients who continued adalimumab after an
additional 1-year follow-up." In contrast, in two placebo-
controlled trials, CLASSIC-1 and GAIN, adalimumab did not
show significant differences in the rates of fistula improve-
ment and remission compared with placebo. However, these
studies have the limitation of enrolling fewer patients than
the CHARM study.””

In studies evaluating the efficacy of second-line anti-TNF
agents in patients with intractable fistulas that were unre-
sponsive to primary anti-TNF agents, 39% to 50% of patients
achieved remission of perianal fistula when adalimumab
was administered as a second-line agent after a failure of
first-line treatment using infliximab.""'** Although there is
no report of the efficacy of second-line infliximab after first-
line adalimumab failure, this finding suggests that second-
line anti-TNF agents may be efficacious in cases with first-
line anti-TNF failure.

The Adalimumab for the Treatment of Perianal Fistulas
in Crohn’s Disease (ADAFI ) study assessed the efficacy of
a combination of anti-TNF agents and antibiotics. After the
adalimumab induction regimen (160 mg at week 0 and 80
mg at week 2), 73 patients with active perianal fistula were
randomly assigned to receive ciprofloxacin 500 mg or place-
bo twice daily for 12 weeks in addition to maintenance treat-
ment of adalimumab 40 mg EOW. Clinical response (71% vs.
47%; P=0.047) and remission rate (65% vs. 33%; P=0.009) at
week 12 were significantly higher in the combination group
than in the adalimumab alone group. However, the differ-
ence in fistula closure rates between the two groups was not
maintained at week 24 after stopping ciprofloxacin.'” With
respect to the treatment of perianal fistula in CD, antibiot-
ics can be considered as combination therapy with surgery,
immunomodulators, or biologics for the management of
CD-related perianal fistula and are used as a bridging agent
between remission induction and maintenance therapy.

According to a systematic review of eight comparative
studies on the efficacy of combined medical and surgical
management for CD-related perianal fistula compared with
anti-TNF-based medical therapy or surgical therapy, includ-
ing various surgical techniques, such as seton, the remission
rate of perianal fistula was higher in the combination therapy
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group than in the single therapy group (52% vs. 43%, respec-
tively)."”" Although the level of evidence in the included stud-
ies is low, this result suggests the usefulness of the combined
medical and surgical treatment.

Diverting stoma or proctectomy may be considered for
severely complicated perianal fistula, refractory to medi-
cal treatment, including anti-TNF agents and seton place-
ment. Based on retrospective data, the early remission rate
of diverting stoma is quite high, reaching 81% in patients
with severe refractory fistula, but sustained remission rates
decreases gradually to 26%-50% and many patients with a
stoma reportedly require proctectomy." > "*

Meanwhile, in the first placebo-controlled trial for the ef-
ficacy of allogenic fat-derived stem cell injections, in 212
patients with CD, and intractable complex perianal fistulas
that were unresponsive to antibiotics, immunomodulators,
or anti-TNE the remission rate at 24 weeks was significantly
higher in the stem cell injection group than in the placebo
group (50% vs. 34%, P=0.024)."* In addition, in 43 patients
with complex perianal fistula, including a substantial num-
ber of intractable fistulas, when autologous adipose tissue-
derived stem cell injection was performed, 82% of the
patients (27/33) achieved fistula healing at 8 weeks, and re-
mission was maintained in 88% of those patients at 1 year."”
These findings suggest that adipose tissue-derived stem cell
therapy may be an alternative treatment for patients with
intractable perianal fistula, but future long-term follow-up
studies are needed.

2) Treatment of Nonperianal Fistula
(1) Enterocutaneous fistula

42. For enterocutaneous fistula occurring after surgery,
conservative management such as nutritional support is
provided after its location is determined, while surgery
may be performed if necessary after nutrition status is
recovered and a certain period of time passes prior to
surgery (quality of evidence, very low; classification of
recommendation, no specific recommendation).
® | evel of agreement: strongly agree 9%, agree 82%, uncer-

tain 7%, disagree 2%, strongly disagree 0%

43. For primary enterocutaneous fistula, surgery (resection
of the involved intestine) is generally necessary, al-
though medical treatment may be attempted (quality of
evidence, very low, classification of recommendation, no
specific recommendation).

e | evel of agreement: strongly agree 9%, agree 73%, uncer-
tain 119, disagree 7%, strongly disagree 0%

Nonperianal fistulizing CD includes intestinal-urogenital
fistula (bladder, vagina), entero-enteric fistula, and fistula in-
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volving the abdominal wall (enterocutaneous fistula). In this
area, there is a lack of high quality evidences, thus establish-
ing evidence-based treatment guidelines is limited.

In a population-based study, the cumulative risk of devel-
oping enterocutaneous fistula was 12% and 24% after 10 and
20 years, respectively.”” The management of enterocutane-
ous fistula is controversial. Although most enterocutaneous
fistula patients required surgery before introduction of anti-
TNF agent, medical treatment is also considered after anti-
TNF agent is available. Patients with enterocutaneous fistula
have been included in RCTs""""*'* assessing either inflix-
imab or adalimumab (29 enterocutaneous fistula patients
[6.8%] out of 425 total patients) in fistulizing CD, however the
number of included patients with enterocutaneous fistula is
small, and no data are available in this subgroup.

Meanwhile, a retrospective analysis of 48 patients with en-
terocutaneous fistula treated with anti-TNF therapy showed
that fistula remission was achieved in 33% of patients during
3-year follow-up.'”" In this study, it was found that fistula with
associated stenosis (hazard ratio [HR], 4.67; 95% CI, 1.05-
20.82) and fistulas accompanied by multiple tracts (HR, 5.80;
95% CI, 1.07-31.5) were independent predictors for failure
of anti-TNF therapy."”'

(2) Entero-urogenital fistula

44. Low anal-introital fistula is mostly asymptomatic and
does not require surgery (quality of evidence, very low;
classification of recommendation, no specific recom-
mendation).

e Level of agreement: strongly agree 109%, agree 69%, un-
certain 219%, disagree 0%, strongly disagree 0%

45. Symptomatic female entrogenital fistulas generally
require surgery, such as diverting ostomy (quality of
evidence, very low; classification of recommendation, no
specific recommendation).

e |evel of agreement: strongly agree 149%, agree 75%, un-
certain 9%, disagree 2%, strongly disagree 0%

46. For severe symptomatic rectovaginal fistulas that failed
to respond to conservative treatment, surgery such as
advancement flap or fecal diversion is considered (qual-
ity of evidence, very low; classification of recommenda-
tion, no specific recommendation).

e |evel of agreement: strongly agree 13%, agree 82%, un-
certain 0%, disagree 5%, strongly disagree 0%

47. Fistulas between the small bowel or sigmoid colon and
the female genitalia can generally be treated by per-
forming a resection of the involved bowel (quality of
evidence, very low; classification of recommendation, no
specific recommendation).

e |evel of agreement: strongly agree 5%, agree 82%, uncer-
tain 5%, disagree 8%, strongly disagree 0%

56

INTESTINAL RESEARCH

48. Surgery is preferred for enterovesical fistula. Medical
treatment may be considered only for patients who have
undergone multiple operations or are at high risk for
short bowel syndrome (quality of evidence, very low;
classification of recommendation, no specific recom-
mendation).
® | evel of agreement: strongly agree 9%, agree 82%, uncer-

tain 2%, disagree 7%, strongly disagree 0%

The treatment of female entrogenital fistulas in CD has not
yet been established, but it has been reported that surgical
treatment is superior to medical treatment.'”
with CD who had genital fistulas, the remission rates de-
pended on medication type, which was reported as 0% anti-
biotics, 13% immunomodulators, and 17% anti-TNF agents,
and surgical treatment showed the remission rate of 22% af-
ter the first operation and 39% after the second operation.'”
Meanwhile, infliximab showed moderate efficacy (45% fistu-
la closure at week 14) in 25 patients with rectovaginal fistula
among the ACCENT II subjects, and infliximab maintenance
group had a longer duration of fistula closure than placebo
group.'” In women with CD and enterogenital fistulas ac-
companied with severe symptoms in whom conservative
treatment failed, surgery including fecal diversion is gener-
ally considered. Moreover, rectal resection may be necessary
in patients with rectovaginal fistula with coexisting abscesses
or complications. The surgical method should be carefully
determined according to the individual patient's situations.

According to the report of 37 patients with CD and entero-
vesical fistulas, remission was achieved in 35.1% of patients
after medical therapies including antibiotics, immunomodu-
lators, corticosteroids, infliximab, or combination and these
patients achieved remission could avoid surgery during the
follow-up period of 4.7 years.'”* Meanwhile, it has been re-
ported that most of the patients with ileovesical fistulas who
underwent surgery showed improved quality of life during
long-term follow-up.'” Therefore, surgery is usually pre-
ferred for enterovesical fistulas; however, medical treatment
can be considered in patients who already underwent mul-
tiple operations or are at high risk of short bowel syndrome.

In 47 women

(3) Intra-abdominal abscess

49. CD with intra-abdominal abscess should be treated with
antibiotics, percutaneous or surgical drainage, and de-
layed bowel resection if necessary (quality of evidence,
very low; classification of recommendation, no specific
recommendation).

e |evel of agreement: strongly agree 30%, agree 67%, un-
certain 3%, disagree 0%, strongly disagree 0%
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50. If possible, percutaneous drainage under imaging guid-
ance is performed (quality of evidence, very low; clas-
sification of recommendation, weak).
® |evel of agreement: strongly agree 30%, agree 65%, un-

certain 3%, disagree 2%, strongly disagree 0%

51. For recurrent intra-abdominal abscesses after percutane-
ous drainage, or intra-abdominal abscess accompanied
with associated fistula, surgery is considered (quality of
evidence, very low; classification of recommendation,
weak).

e |evel of agreement: strongly agree 349%, agree 64%, un-
certain 0%, disagree 2%, strongly disagree 0%

If a patient with CD demonstrates fever, abdominal pain,
or abdominal tenderness, an intra-abdominal abscess
should be suspected, and in this case CT or ultrasound is
helpful for diagnosis. Studies to date on the proper treatment
of intra-abdominal abscess in patients with CD were mostly
retrospective. Based on case reports and expert opinions, in-
tra-abdominal abscesses should be treated with antibiotics,
percutaneous or surgical drainage, and medical therapy for
active disease should also be combined."” Regarding drain-
age method, percutaneous drainage under CT or ultrasound
guidance is preferred. The development of interventional
procedures has resulted in percutaneous drainage being
used as an alternative treatment to surgery or a bridging
therapy before surgery. It has been reported that 50% to 69%
of patients who underwent percutaneous drainage could
avoid surgery.'®'*" In contrast, when an intra-abscess is ac-
companied with associated fistula, surgical treatment may
be considered because of the higher possibility of percuta-
neous drainage failure or abscess relapse.'*'"

Regarding the administration of immunomodulators af-
ter abscess development, it is unclear how long antibiotics
should be used prior to starting immunomodulators and
whether imaging studies are needed to confirm abscess
disappearance prior to immunomodulator administration.
However, experts suggest based on limited studies that if per-
cutaneous drainage is successful in cases with spontaneous
abscesses, proper anti-inflammatory treatment for inflamed
bowel is beneficial for abscess healing and recurrence pre-
vention; therefore, starting immunomodulators or anti-TNF
agents as soon as possible is recommended.'” In contrast, in
cases with intra-abdominal abscess subsequent to surgery,
immunomodulators may not be needed immediately since
the involved bowel segment is usually removed altogether in
the surgery and immunomodulator therapy can increase the
risk of sepsis. Thus, it is recommended that immunomodula-
tors be administered after the abscess is completely cured in
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cases of postoperative intra-abdominal abscess.'

No studies to date have provided high evidence about
whether subsequent bowel resection should be performed
after percutaneous or surgical drainage. Previous studies
tended to suggest bowel resection after abscess drain-
age-166,17l,172
nonsurgical treatment alone is effective.

However, it was reported in recent years that
169,173,174 Delayed
bowel resection is generally preferred when a patient has
symptoms of bowel obstruction,""'™ whereas medical ther-
apy alone may be considered if a patient has no symptoms
of obstruction; however, this decision should be made based

on each patient’s clinical situation.

SURGICAL TREATMENT OF CD

52. Surgery is recommended for bowel perforation, uncon-
trolled bleeding, malignancy, and bowel obstruction or
abscesses that unresponsive to medical treatment (qual-
ity of evidence, very low; classification of recommenda-
tion, weak).

e |evel of agreement: strongly agree 78%, agree 22%, un-
certain 0%, disagree 0%, strongly disagree 0%

53. Surgery is considered for intractable stricture or fistula,
active disease unresponsive to medical therapy, intrac-
table extraintestinal complications such as pyoderma
gangrenosum, and intractable perianal lesions (quality
of evidence, very low; classification of recommendation,
weak).
® |evel of agreement: strongly agree 35%, agree 65%, un-

certain 0%, disagree 0%, strongly disagree 0%

54. When performing surgery for intractable stricture, only
the involved bowel with stricture should be resected.
Strictureplasty is considered when a short fibrous
stricture of the small intestine is present or the length
of the remaining small intestine is short (quality of
evidence, very low; classification of recommendation,
weak).

e |evel of agreement: strongly agree 36%, agree 64%, un-
certain 0%, disagree 0%, strongly disagree 0%

A substantial number of patients with CD require surgery
during the course of their illness. According to a recent meta-
analysis, the 10-year risk of surgery after a diagnosis of CD
was 46.6% (95% CI, 37.7-57.7%).'” However, the surgery
rate has tended to decrease over the past decade, which is
thought to be because of the development of therapeutic
agents such as biologics.

In most cases, surgery may not cure CD. However, since
the ultimate goal of CD treatment is not to avoid surgery but
to improve the patient’s health and quality of life,>** surgery
should be chosen if it can achieve this goal more quickly,
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5177 In other words, ineffective medi-

safely, and effectively.
cal treatment should not be continued to avoid surgery, and
surgery should not be regarded as a last resort or a failure
** In this regard, a physician must fully
understand the benefits and risks of the surgery and choose
it at the appropriate time. In addition, there is a need for in-
depth discussion with patients about the merits and draw-
backs of both surgical and medical treatment.

The indications for surgery in patients with CD include
bowel perforation, uncontrolled bleeding, persistent or
recurrent bowel obstruction, despite medical treatment
because of stricture, or malignant tumors. Surgery is also
considered if there is no response to adequate medical treat-
ment or if the medication cannot be continued because of
side effects."" Various evaluations should be performed to
check for disease activity as well as the presence or absence
of dysplasia, malignant tumor, and complications such as
stricture, fistula, and abscess prior to surgery. Unlike im-
munomodulators or anti-TNF agents, preoperative systemic
corticosteroid use (prednisolone >20 mg for at least 2 weeks)
increases the risk of postoperative infection complications.

Therefore, systemic corticosteroids should be reduced be-
178-180

of medical treatment.

fore surgery whenever possible.

In patients with CD, postoperative relapse is irrelevant to
the presence or absence of inflammation at both end of the
resected bowel."”" Thus, for patients undergoing surgery be-
cause of intractable stricture, only the site-causing stricture
is generally resected. Laparoscopic surgery recently became
a safe and effective method of ileo-colonic resection in pa-
tients with CD and is preferred to laparotomy for simple
resections.'” Strictureplasty may be considered to preserve
the small intestine if fibrous stricture occurs over a short
area of the small intestine or the remaining small intestine
is short. The short- and long-term results of strictureplasty
are reportedly equivalent to surgical resection.'” Traditional
Heineke-Mikulicz strictureplasty is recommended for stric-
tures <10 cm long; however, for a wide range of diseases with
long stricture, nontraditional strictureplasty such as side-to-
side strictureplasty may be attempted because of the possi-
bility of postoperative short bowel syndrome.'*

POSTOPERATIVE TREATMENT OF CD

CD cannot be cured by performing a surgery, and many
patients with CD experience recurrence after surgery. Re-
currence can be classified as endoscopic, radiologic, clinical,
and surgical according to appearance pattern. Among them,
endoscopic and radiologic recurrence refers cases in which
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a CD-related lesion can be observed on an endoscopic
or radiologic examination after resection of all the grossly
observed lesions, while clinical recurrence refers to a case
in which symptoms of CD reappear. Finally, surgical recur-
rence is defined as the need for a second surgery because
of medically refractory disease or complications. In patients
with CD, the cumulative reoperation rate after the first sur-
gery is reportedly 16% to 43% at 5 years and 26% to 65% at
10 years.l84,l85

With regard to the monitoring of postoperative recurrence,
most patients do not have symptoms until they develop into
very severe lesions after surgery."* Regarding postoperative
recurrence, Rutgeerts et al."™ analyzed the long-term clini-
cal recurrence and reoperation rates based on endoscopic
lesions. They assessed the endoscopic lesions of the neo-
terminal ileum at the first year after curative resection and
categorized them into five stages (i0, no lesions; i1, <5 aph-
thous lesions; i2, >5 aphthous lesions with normal mucosa;
i3, diffuse aphthous ileitis with diffusely inflamed mucosa;
and i4, diffuse inflammation with large ulcers, nodules, and/
or narrowing). When endoscopic recurrence was defined as
an advanced stage >i2, the clinical recurrence rates at 5 years
were 30% in i2 and 50% to 100% in i3 or i4, the latter of which
were at high risk of reoperation. In contrast, in cases of i0 or
i1, the clinical recurrence rate at 10 years was <10%; thus, a
favorable course was observed." These observations imply
that endoscopic recurrence precedes clinical recurrence and
that prognosis may be poor if endoscopic lesions are severe.
As described above, colonoscopy is very useful for evaluat-
ing recurrence and predicting clinical course after surgery
and may be helpful for determining the treatment strategy. A
treatment strategy was recently developed for recommend-
ing proper drug therapy according to the postoperative
endoscopic lesion, and studies on its usefulness are actively
underway.'*"'*

Meanwhile, studies on the usefulness of cross-sectional
imaging, such as CT, MRI, and contrast-enhanced ultra-
sonography have been reported as noninvasive methods
for evaluating postoperative recurrence instead of colo-
noscopy."*'” Other recent studies have shown that fecal
calprotectin is useful for monitoring endoscopic recurrence
in asymptomatic patients with CD, and this test has been
attracting attention as an alternative for endoscopy in the

future 193,194
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1. Prevention of Postoperative Recurrence

55. Smoking cessation is recommended in all patients after
surgery (quality of evidence, low; classification of rec-
ommendation, weak).

e Level of agreement: strongly agree 87%, agree 13%, un-
certain 0%, disagree 0%, strongly disagree 0%.

56. 5-ASA may be helpful in maintaining remission of post-
operative CD (quality of evidence, high; classification of
recommendation, weak).

e |evel of agreement: strongly agree 9%, agree 80%, uncer-
tain 4%, disagree 7%, strongly disagree 0%.

57. Thiopurine use is considered in patients at high risk of
recurrence after surgery (quality of evidence, high; clas-
sification of recommendation, weak).

e evel of agreement: strongly agree 22%, agree 69%, un-
certain 9%, disagree 0%, strongly disagree 0%.

58. Anti-TNF therapy is considered for the prevention of
postoperative recurrence in CD (quality of evidence,
moderate; classification of recommendation, weak).

e |evel of agreement: strongly agree 11%, agree 71%, un-
certain 16%, disagree 2%, strongly disagree 0%.

The major risk factors for postoperative recurrence in
CD are smoking, previous bowel resection surgery, and
fistulizing disease, and other factors such as the lack of treat-
ment for recurrence prevention, perianal involvement, and
extensive small bowel resection are also associated with
recurrence.” However, controversy persists about whether
age at onset, sex, disease duration, involvement of resection
margins, and surgery type is associated with recurrence.'”

A meta-analysis of 834 postoperative CD patients showed
that mesalamine significantly reduced postoperative clini-
cal recurrence (RR, 0.80; 95% CI, 0.70-0.92) compared with
placebo or no treatment, and it was necessary to adminis-
ter it for at least 10 weeks to exert its efficacy."”® A network
meta-analysis of the effects of various drugs to prevent CD
recurrence was recently reported. In this study, mesalamine
significantly reduced clinical recurrence (RR, 0.60; 95% CI,
0.37-0.88); however, it did not reduce the risk of endoscopic
recurrence (RR, 0.67; 95% CI, 0.39-1.08).""” Meanwhile,
antibiotics reduced clinical recurrence (RR, 0.26; 95% CI,
0.08-0.61) and endoscopic recurrence (RR, 0.41; 95% CI,
0.15-0.92) compared to placebo."”” However, its use in clini-
cal practice is limited because of the adverse effects and
reduced efficacy during long-term use. In the same meta-
analysis, the efficacy of immunomodulation was also ana-
lyzed. Thiopurine significantly reduced clinical recurrence
(RR, 0.36; 95% CI, 0.17-0.63) and endoscopic recurrence
(RR, 0.33; 95% CI, 0.13-0.68) compared to placebo."” How-
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ever, thiopurine is not a completely safe drug, and although
it has a low absolute risk; its long-term use may increase the
patient’s risk of lymphoma.'” In this regard, patients who
are at high risk for recurrence may be preferentially consid-
ered for its administration. According to the meta-analysis
(Supplementary Figs 2 and 3) performed in seven RCTs or
nonrandomized comparative studies to analyze the efficacy
of anti-TNF for preventing recurrence in postoperative CD,
anti-TNF therapy significantly reduced endoscopic (RR, 0.21;
95% CI, 0.14-0.32) and clinical recurrence (RR, 0.33; 95% CI,
0.20-0.55) compared to placebo, mesalamine or immuno-
modulator therapies.

CONCLUSIONS

CD is a typical refractory disease with various clinical
manifestations and long-term complications. In many clinical
situations, physicians have difficulties in choosing the appro-
priate therapy for CD and often make clinical decisions ac-
cording to the personal experience and subjective judgment.
These guidelines have been designed to suggest an evidence-
based therapeutic approach, and have been developed based
on clinical data to date considering the domestic situation.
We hope that these guidelines will help clinicians to choose
the appropriate treatment for CD in a variety of clinical set-
tings. Moreover, we wish problems such as over treatment,
inadequate treatment, and delayed treatment of CD to be
resolved through the dissemination of these guidelines.
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Supplementary Table 1. Details of the Search Strategy

Search engine Search detail

PubMed ("crohn disease"[MeSH Terms] OR ("crohn"[All Fields] AND "disease"[All Fields]) OR "crohn disease"[All Fields] OR ("crohn's"[All
Fields] AND "disease"[All Fields]) OR "crohn's disease"[All Fields]) AND (("recurrence"[MeSH Terms] OR "recurrence"[All Fields])
OR ("recurrence"[MeSH Terms] OR "recurrence"[All Fields] OR "relapse"[All Fields])) AND (("surgery"[Subheading] OR "surgery"[All
Fields] OR "surgical procedures, operative"[MeSH Terms] OR ("surgical"[All Fields] AND "procedures"[All Fields] AND "operative"[All
Fields]) OR "operative surgical procedures'[All Fields] OR "surgery"[All Fields] OR "general surgery"[MeSH Terms] OR ("general"[All
Fields] AND "surgery"[All Fields]) OR "general surgery"[All Fields]) OR ("postoperative period"[MeSH Terms] OR ("postoperative"[All
Fields] AND "period"[All Fields]) OR "postoperative period"[All Fields] OR "postoperative"[All Fields]) OR postsurgical[All Fields]) AND
(("infliximab"[Supplementary Concept] OR "infliximab"[All Fields]) OR ("adalimumab"[Supplementary Concept] OR "adalimumab"[All
Fields]) OR (anti-tumor[All Fields] AND ("necrosis"[MeSH Terms] OR "necrosis"[All Fields]) AND factor[All Fields]) OR ("biological
agents"[MeSH Terms] OR ("biological"[All Fields] AND "agents"[All Fields]) OR "biological agents"[All Fields] OR "biologics"[All Fields]) OR
("azathioprine"[MeSH Terms] OR "azathioprine"[All Fields]) OR ("6-mercaptopurine"[MeSH Terms] OR "6-mercaptopurine"[All Fields]
OR "6 mercaptopurine"[All Fields]) OR ("immunologic factors"[Pharmacological Action] OR "adjuvants, immunologic"[Pharmacological
Action] OR "immunologic factors"[MeSH Terms] OR ("immunologic"[All Fields] AND "factors"[All Fields]) OR "immunologic
factors"[All Fields] OR "immunomodulator"[All Fields] OR "adjuvants, immunologic"[MeSH Terms] OR ("adjuvants"[All Fields] AND
"immunologic"[All Fields]) OR "immunologic adjuvants"[All Fields]) OR immunosuppressor{All Fields] OR ("immunosuppressive
agents"[Pharmacological Action] OR "immunosuppressive agents'[MeSH Terms] OR ("immunosuppressive"[All Fields] AND "agents"[All
Fields]) OR "immunosuppressive agents"[All Fields] OR "immunosuppressive"[All Fields]) OR ("mesalamine"[MeSH Terms] OR
"mesalamine"[All Fields] OR "5 aminosalicylate"[All Fields]) OR ("mesalamine"[MeSH Terms] OR "mesalamine"[All Fields] OR "5 asa"[All
Fields]) OR ("mesalamine"[MeSH Terms] OR "mesalamine”[All Fields]) OR ("mesalamine"[MeSH Terms] OR "mesalamine"[All Fields] OR
"mesalazine"[All Fields]))

EMBASE (‘crohn disease’) AND (‘adalimumab' OR 'immunomodulating agent' OR 'infliximab' OR 'methotrexate’/ OR 'monoclonal antibody'/ OR
"tumor necrosis factor alpha' AND (‘case control study OR 'clinical article’ OR 'clinical trial' OR 'cohort analysis' OR ‘comparative study'
OR 'controlled clinical trial'om/de OR 'controlled study' OR 'cross-sectional study' OR ‘double blind procedure’ OR " OR 'major clinical
study' OR 'medical record review' OR 'multicenter study' OR 'observational study' OR 'open study' OR 'pilot study' OR 'prospective
study' OR 'randomized controlled trial' OR 'retrospective study)




See “Second Korean guidelines for the management of Crohn’s disease” on page 38.

Supplementary Table 2. Summary of the Included Studies

Study

Patient age (yr)

Site of resection

Study type

Intervention

Follow-up duration

Regueiro et al. (2009)"

Yamamoto et al. (2009)"

Sorrentino et al. (2012)%

Yoshida et al. (2012)”'

Armuzzi et al. (2013)”

Savarino et al. (2013)”

Regueiro et al. (2016)**

43

30.0+£3.9

36 (IQR: 33-52)

36.9+11.6

34 (IQR:24-37)

45 (22-66)

36.3+12.96

lleal or ileocolonic

lleocolonic

lleal or ileocolonic

lleal or lleocolonic

lleocolonic

lleal or lleocolonic

lleocolonic

RCT

NRCS

NRCS

RCT

NRCS

RCT

RCT

Infliximab (n=11)
Placebo (n=13)
Infliximab (n=8)
AZA(n=8)
Mesalamine (n=10)
Infliximab (n=13)
Mesalamine (n=11)
Infiximab (n=15)
Control (n=16)
Infliximab (n=11)
AZA (n=11)
Adalimumab (n=16)
AZA (n=17)
Mesalamine (n=18)
Infliximab (n=150)
Placebo (n=147)

54 wk

6 mo

54 wk

3yr

1yr

2yr

76 wk

IQR, interquartile range; RCT, randomized controlled trial; NRCS, nonrandomized comparative study; AZA, azathioprine.
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] (" Screening ] (Identification ]

] (Eligibility

5,889 Records identified

through database searching

(PubMed, EMBASE)

0 Additional records
identified through
other sources

( Included

)

}

| 2,932 Records after duplicates removed |

)

| 589 Records screened |—>| 550 Records excluded
39 Full-text articles _| 32 Full-text articles excluded, with reasons
assessed for eligibility " 9 Not relevant subject
8 Systematic review and meta-analysis
l 6 Review publication
7 Studies included in 4 Edltorlal,lletteretc.
ualitative synthesis 3 Case series/no control group
4 1 Pediatric patients

)

1 Costeffective analysis

7 Studies included in
quantitative synthesis
(meta-analysis)

Supplementary Fig. 1. Flow diagram of
the study selection process.
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Experimental Control OR OR
Study or subgroup Events Total Events Total Weight (%) M-H,fixed, 95% Cl Year M-H, fixed, 95% ClI
1.3.2 RCT
Regueiro 1 11 11 13 9.4 0.02 [0.00,0.23] 2009 *w——m
Yoshida 3 14 13 16 9.7 0.06 [0.01,0.38] 2012
Savarino 1 16 11 17 10.2 0.04 [0.00, 0.35] 2013
Regueiro 46 150 88 147 62.9 0.30[0.18,0.48] 2016 -
Subtotal (95% Cl) 191 193 92.3 0.21[0.14, 0.33] ‘
Total events 51 123
Heterogeneity: chi’=9.54, df=3 (P=0.02); I'=69%
Test for overall effect: Z=7.01 (P<0.00001)
1.3.3 Non-RCT
Sorrentino 6 13 11 11 6.8 0.04 [0.00,0.77] 2012 +—a——
Armuzzi 1 11 1 10 1.0 0.90 [0.05, 16.59] 2013
Subtotal (95% CI) 24 21 7.7 0.15[0.02, 0.86] —l
Total events 7 12
Heterogeneity: chi’=2.27, df=1 (P=0.13); I'=56%
Test for overall effect: Z=2.12 (P=0.03)
Total (95% CI) 215 214 100.0 0.21[0.14, 0.32] <&
Total events 58 135
Heterogeneity: chi’=11.81, df=5 (P=0.04); I'=58% | : : |
Test for overall effect: Z=7.34 (P<0.00001) 0.01 0.1 1 10 100
Test for subgroup differences: chi2:0.17, df=1 (P=0.68); *=0% Favours [experimental] Favours [control]
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Supplementary Fig. 2. (A) Forest plots of fixed-effects comparison of anti-tumor necrosis factor-a, versus control for postoperative endoscopic re-
currence. (B) Funnel plot for publication bias among studies with endoscopic recurrence. RCT, randomized controlled trial; SE, standard error.
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Experimental Control OR OR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% Cl M-H, fixed, 95% Cl
2.3.2 RCT
Regueiro 0 10 5 13 8.4 0.07 [0.00, 1.53] < =
Regueiro 19 150 30 147 48.4 0.57 [0.30, 1.06] ——
Savarino 2 16 9 18 13.5 0.14 [0.02, 0.82] —_—
Yamamoto 0 8 7 10 1.7 0.03 [0.00, 0.62]
Subtotal (95% Cl) 184 188 82.0 0.37 [0.21, 0.63] <o
Total events 21 51

Heterogeneity: chi’=6.67, df=3 (P=0.08); I'=55%
Test for overall effect: Z=3.61 (P=0.0003)

2.3.3 Non-RCT
Armuzzi 1 10 1 " 1.6 1.11 [0.06, 20.49]
Sorrentino 0 13 2 Il 4.7 0.14 [0.01, 3.28] <t e
Yamamoto 0 8 7 10 11.7 0.03 [0.00, 0.62] «—
Subtotal (95% Cl) 31 32 18.0 0.15[0.03, 0.71] -l
Total events 1 10
Heterogeneity: chi’=2.95, df=2 (P=0.23); I'=32%
Test for overall effect: Z=2.40 (P=0.02)
Total (95% CI) 215 220 100.0 0.33 [0.20, 0.55] <o
Total events 22 61
Heterogeneity: chi’=10.49, df=6 (P=0.11); I'=43% | : : : |
Test for overall effect: 7=4.29 (P<0.0001) 0.01 0.1 1 10 100
Test for subgroup differences: chi2:1.13, df=1 (P=0.29); ’=11.8% Favours [experimental] Favours [control]
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Supplementary Fig. 3. (A) Forest plots of fixed-effects comparison of anti-tumor necrosis factor-a. versus control for postoperative clinical recur-
rence. (B) Funnel plot for publication bias among studies with clinical recurrence. RCT, randomized controlled trial; SE, standard error.



