(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Methotrexate for maintenance of remission in Crohn's disease

(CEYET)

Patel V, Wang Y, MacDonald JK, McDonald JWD, Chande N

Patel V, Wang Y, MacDonald JK, McDonald JWD, Chande N.

Methotrexate for maintenance of remission in Crohn's disease.

Cochrane Database of Systematic Reviews 2014, Issue 8. Art. No.: CD006884.
DOI: 10.1002/14651858.CD006884.pub3.

www.cochranelibrary.com

Methotrexate for maintenance of remission in Crohn's disease (Review) Wl LEY
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD006884.pub3
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

ABSTRACT ittt ettt et ettt ettt b et e bttt b e b et s e e bRttt s e e b e st s b e b e Rttt e b e b ettt ebebe bt s e b e R eat e s b e b e st et eneae et enenene 1
PLAIN LANGUAGE SUMMARY ..ottt et b bbb bbb bbb bbb sa bbbt s 2
SUMMARY OF FINDINGS ..ttt ittt es ettt sa ettt s et st h bbbt e b bbb sa e bbbt sb b et sb b b sestnene 3
BACKGROUND ...ttt ettt sttt ettt ettt bbb e e bttt sa bt s e b sttt et e b e b e et et e b ebe et s e e b e st e saebe st e seeseseneates 6
OBUECTIVES ottt e b bbb bR bbb bR b s h bR s b bbbt b s bbb Rt b e bt 6
METHODS 6
RESULTS 7
FIBUIE L. ettt ettt sttt ettt ettt s e et b e e bt s et b et s e et e b et s et e b e e e Rt s e mt s e Rt s e et b e e R et e st e e s e e ent et et ne e nenene 8
FIGUIE 2. ettt s be s b s b s b s e e b s bt et e et e d e R e e R s et et et et e b et e b et et et e b et et et et et e b enbente 10
FIBUIE B ettt et s e b s b s b e b s bt s b s b e e b e b e e b e e bt e bt e Rt e Rt e Rt e Rt e Rt e Rt e a et e Rt e Rt e Rt e Rt e R e e Rt e Rt e et e Rt e Rt et et et et et et et et et e betentetetante 11
FIBUI 4. ettt ettt ettt ettt b e e et s et b et s e et R et st e bt e e AR e Rt b e Rt R e e R e e Rt se e s et et ne e nenene 12
FIGUIE 5. ettt s b e s b e bbbt s bt e Rt R ettt e s b et e b et et et e b e b et et et et e b esbenne 12
DISCUSSION ettt ettt ettt ettt bbbttt st e s b e sttt b bt b b e b et b e b e sttt e b e b et s e b e sttt e b ebe bt et ebese et ebebentansaesenencs 12
AUTHORS' CONCLUSIONS .ottt s bbb bbb bbb bbb b ebs s sb bbb 13
ACKNOWLEDGEMENTS ..ottt ettt sttt s et sh ettt s bbb et b bbb s bbb s b bt b st bbbt s enenesesnas 13
REFERENGCES ..ottt ettt ettt ettt sttt b et s b st esaeb ettt b e b b et e e bR e s s b e bt s e b b e sttt b e b e et s eaesestaeseenene 14
CHARACTERISTICS OF STUDIES ..ottt s b bbb bbb b mes e b b nens 16
DATA AND ANALYSES .ottt ettt sa e ettt st d bt d bbb s bbbt s b e bbb et bbbt b b b et et saebese st s saones 22
Analysis 1.1. Comparison 1 Methotrexate versus placebo, Outcome 1 Proportion of patients maintaining clinical remission. 22
Analysis 2.1. Comparison 2 Methotrexate versus 6-MP, Outcome 1 Proportion of patients maintaining clinical remission. ....... 23
Analysis 3.1. Comparison 3 Methotrexate versus 5-ASA, Outcome 1 Proportion of patients maintaining clinical remission. ..... 23
Analysis 4.1. Comparison 4 Methotrexate + infliximab versus infliximab +/- placebo, Outcome 1 Proportion of patients 24
maintaining remission.
APPENDICES ..ottt bbb bbb bbb bR R bR e a bbb bRt h bRt s a b b 24
WHAT'S NEW oottt sttt bbbt se bbb bbb e bbb e s s e bbb s b b e sttt ebebesentnsnebens 26
HISTORY ettt ettt ettt ettt b et s bttt e h bttt e b bt s bRttt s b e b e st s e b b e s et e b e b e Rttt s b e b ent et st e b ese st e s ebeseaetesenesen 26
DECLARATIONS OF INTEREST  .ooviiiiiiiitiiiinicnieeis sttt s b bbb b b 26
INDEX TERMS ottt e s bbbt e e d s b s bbb bbb sa bbb s b s b be st s saebebsaeatnenenns 26
Methotrexate for maintenance of remission in Crohn's disease (Review) i

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Methotrexate for maintenance of remission in Crohn's disease

Vishal Patell, Yongjun Wang2, John K MacDonald2, John WD McDonald2, Nilesh Chande3

INorth York General Hospital, Toronto, Canada. 2Robarts Clinical Trials, Robarts Research Institute, London, Canada. 3London Health
Sciences Centre - Victoria Hospital, London, Canada

Contact: Nilesh Chande, London Health Sciences Centre - Victoria Hospital, Room E6-321A, 800 Commissioners Road East, London, ON,
N6A 5W9, Canada. nilesh.chande@lhsc.on.ca, nchande2@uwo.ca.

Editorial group: Cochrane IBD Group.
Publication status and date: New search for studies and content updated (conclusions changed), published in Issue 8, 2014.

Citation: PatelV, WangY, MacDonald JK, McDonald JWD, Chande N. Methotrexate for maintenance of remission in Crohn's disease.
Cochrane Database of Systematic Reviews 2014, Issue 8. Art. No.: CD006884. DOI: 10.1002/14651858.CD006884.pub3.

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

Safe and effective long-term treatments that reduce the need for corticosteroids are needed for Crohn's disease. Although purine
antimetabolites are moderately effective for maintenance of remission patients often relapse despite treatment with these agents.
Methotrexate may provide a safe and effective alternative to more expensive maintenance treatment with TNF-a antagonists. This review
is an update of a previously published Cochrane review.

Objectives

To conduct a systematic review of randomized trials examining the efficacy and safety of methotrexate for maintenance of remission in
Crohn's disease.

Search methods

The Cochrane Central Register of Controlled Trials (CENTRAL), PUBMED, EMBASE, and the Cochrane IBD/FBD Group Specialized Trials
Register were searched from inception to June 9, 2014. Study references and review papers were also searched for additional trials.

Selection criteria

Randomised controlled trials (RCTs) that compared methotrexate to placebo or any other active intervention for maintenance of remission
in Crohn's disease were eligible for inclusion.

Data collection and analysis

Two authors independently reviewed studies for eligibility, extracted data and assessed study quality using the Cochrane risk of bias tool.
The primary outcome measure was the proportion of patients maintaining clinical remission as defined by the studies and expressed
as a percentage of the total number of patients randomized (intention-to-treat analysis). We calculated the pooled risk ratio (RR) and
corresponding 95% confidence intervals (95% Cl) for dichotomous outcomes. The overall quality of the evidence supporting the primary
outcome was assessed using the GRADE criteria.

Main results

Five studies (n=333 patients) were included in the review. Three studies were judged to be at low risk of bias. Two studies were judged to be
at high risk of bias due to blinding. Intramuscular methotrexate was superior to placebo for maintenance of remission at 40 weeks follow-
up. Sixty-five per cent of patients in the intramuscular methotrexate group maintained remission compared to 39% of placebo patients
(RR 1.67, 95% CI 1.05 to 2.67; 76 patients).The number needed to treat to prevent one relapse was four. A GRADE analysis indicated that
the overall quality of evidence supporting this outcome was moderate due to sparse data (40 events). There was no statistically significant
difference in maintenance of remission at 36 weeks follow-up between oral methotrexate (12.5 mg/week) and placebo. Ninety per cent
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of patients in the oral methotrexate group maintained remission compared to 67% of placebo patients (RR 1.67, 95% Cl 1.05 to 2.67;
22 patients). A GRADE analysis indicated that the overall quality of evidence supporting this outcome was low due to very sparse data
(17 events). A pooled analysis of two small studies (n = 50) showed no statistically significant difference in continued remission between
oral methotrexate (12.5 mg to 15 mg/week) and 6-mercaptopurine (1 mg/kg/day) for maintenance of remission. Seventy-seven per cent
of methotrexate patients maintained remission compared to 57% of 6-mercaptopurine patients (RR 1.36, 95% CI 0.92 to 2.00). A GRADE
analysis indicated that the overall quality of evidence supporting this outcome was very low due to high risk of bias in one study (no
blinding) and very sparse data (33 events). One small (13 patients) poor quality study found no difference in continued remission between
methotrexate and 5-aminosalicylic acid (RR 2.62,95% CI 0.23 t0 29.79). A pooled analysis of two studies (n = 145) including one high quality
trial (n = 126) found no statistically significant difference in maintenance of remission at 36 to 48 weeks between combination therapy
(methotrexate and infliximab) and infliximab monotherapy. Fifty-four percent of patients in the combination therapy group maintained
remission compared to 53% of monotherapy patients (RR 1.02, 95% CI 0.76 to 1.38, P = 0.95). A GRADE analysis indicated that the overall
quality of evidence supporting this outcome was low due to high risk of bias in one study (no blinding) and sparse data (78 events). Adverse
events were generally mild in nature and resolved upon discontinuation or with folic acid supplementation. Common adverse events
included nausea and vomiting, symptoms of a cold, abdominal pain, headache, joint pain or arthralgia, and fatigue.

Authors' conclusions

Moderate quality evidence indicates that intramuscular methotrexate at a dose of 15 mg/week is superior to placebo for maintenance
of remission in Crohn's disease. Intramuscular methotrexate appears to be safe. Low dose oral methotrexate (12.5 to 15 mg/week) does
not appear to be effective for maintenance of remission in Crohn's disease. Combination therapy (methotrexate and infliximab) does not
appear to be any more effective for maintenance of remission than infliximab monotherapy. The results for efficacy outcomes between
methotrexate and 6-mercaptopurine and methotrexate and 5-aminosalicylic acid were uncertain. Large-scale studies of methotrexate
given orally at higher doses for maintenance of remission in Crohn’s disease may provide stronger evidence for the use of methotrexate
in this manner.

PLAIN LANGUAGE SUMMARY

Methotrexate for treatment of inactive Crohn's disease

Crohn's disease is a chronic inflammatory disease of the intestines that frequently occurs in the lower part of the small intestine, called
the ileum. However, Crohn’s disease can affect any part of the digestive tract, from the mouth to the anus. The most common symptoms
are abdominal pain and diarrhea. Prevention of clinical relapse (resumption of symptoms of active disease) in patients in remission is an
important objective in the management of Crohn’s disease. Methotrexate is a drug that suppresses the body's natural immune responses
and may suppress inflammation associated with Crohn’s disease. The purpose of this systematic review was to examine the effectiveness
and side effects of methotrexate used to maintain remission in Crohn's patients.

This review identified five studies that included a total of 333 participants. Two studies compared methotrexate (administered by pill
or intramuscular injection) to a placebo (a sugar pill or a saline injection). One of these two studies also compared methotrexate to 6-
mercaptopurine (an immunosuppressive drug). One small study compared methotrexate to both 6-mercaptopurine and 5-aminosalicylic
acid (an anti-inflammatory drug). Two studies compared combination therapy with methotrexate and infliximab (a biological drug that is
a tumour necrosis factor-alpha antagonist) to infliximab used by itself. One high quality study (76 patients) shows that methotrexate (15
mg/week) injected intramuscularly (i.e. into muscles located in the arm or thigh) for 40 weeks is superior to placebo for preventing relapse
(return of disease symptoms) among patients whose disease became inactive while taking higher doses of intramuscular methotrexate
(25 mg/week). Side effects occurred in a small number of patients. These side effects are usually mild in nature and include nausea and
vomiting, cold symptoms, abdominal pain, headache, joint pain and fatigue. One small study (22 patients) found no difference in continued
remission between low dose methotrexate (12.5 mg/week) taken orally and placebo and suggests that low dose oral methotrexate is
not an effective treatment for inactive Crohn's disease. However this result is uncertain due to the small number of patients assessed in
the study. Large-scale studies of methotrexate given orally at higher doses for maintenance of remission in Crohn’s disease may provide
stronger evidence for the use of methotrexate in this manner. A pooled analysis of two studies (50 patients) found no difference in continued
remission between oral methotrexate (12.5 to 15 mg/week) and 6-mercaptopurine (1 mg/kg/day). No firm conclusions can be drawn as
these results are uncertain due to poor study quality and small numbers of patients. A small study (13 patients) found no difference in
continued remission between methotrexate and 5-aminosalicylic acid. No conclusions can be drawn from this study as the results are very
uncertain due to poor study quality and small numbers of patients. A pooled analysis of two studies (145 patients) found no difference
in continued remission between combination therapy and infliximab. Combination therapy with methotrexate and infliximab does not
appear to be any more effective for maintenance of remission than infliximab used by itself. This result is uncertain because one study was
of poor quality (the other was high quality) and small numbers of patients.

Methotrexate for maintenance of remission in Crohn's disease (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Methotrexate compared to placebo for maintenance of remission in Crohn's disease

Methotrexate compared to placebo for maintenance of remission in Crohn's disease

Patient or population: patients with quiescent Crohn's disease

Settings: Outpatient
Intervention: Methotrexate
Comparison: Placebo

Outcomes Illustrative comparative risks* (95% Relative effect  No of Partici- Quality of the Comments
Cl) (95% Cl) pants evidence
(studies) (GRADE)
Assumed risk Corresponding risk
Placebo Methotrexate
Proportion of patients maintaining clinical re- 458 per 1000 1 720 per 1000 RR 1.57 98 DODO
mission (504 to 1000) (1.10to 2.23) (2 studies) Moderate 2
Follow-up: 36-40 weeks
Proportion of patients maintaining clinical re- 389 per 1000 1 650 per 1000 RR 1.67 76 DDPO
mission (high dose intramuscular methotrexate (408 to 1000) (1.05t02.67) (1 study) Moderate 3
15 mg/week)
Follow-up: 40 weeks
Proportion of patients maintaining clinical re- 667 per 1000 1 900 per 1000 RR1.35 22 BPOO
mission (low dose oral methotrexate 12.5 mg/ (574 to 1000) (0.86t02.12) (1 study) Low 4

week)
Follow-up: 36 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Control group risk comes from control arm of study
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2 Sparse data (57 events)
3 Sparse data (40 events)
4 Very sparse data (17 events)

Summary of findings 2. Methotrexate compared to 6-mercaptopurine for maintenance of remission in Crohn's disease

Methotrexate compared to 6-MP for maintenance of remission in Crohn's disease

Patient or population: patients with quiescent Crohn's disease
Settings: Outpatient

Intervention: Methotrexate

Comparison: 6-MP

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the evi- Comments
(95% CI) pants dence
Assumed risk Corresponding risk (studies) (GRADE)
6-MP Methotrexate
Proportion of patients maintain- 571 per 1000 1 777 per 1000 RR1.36 50 OO
ing clinical remission (526 to 1000) (0.92 t0 2.00) (2 studies) very low 2,3

Follow-up: 36-76 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Control group risk comes from control arm of study
2 Lack of blinding in Maté-Jiménez 2000 trial
3Very sparse data (33 events)

Summary of findings 3. Methotrexate + infliximab compared to Infliximab +/- placebo for maintenance of remission in Crohn's disease

Methotrexate + infliximab compared to Infliximab +/- placebo for maintenance of remission in Crohn's disease

Patient or population: patients with maintenance of remission in Crohn's disease
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Settings: Outpatient
Intervention: Methotrexate + infliximab
Comparison: Infliximab +/- placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Infliximab +/- placebo Methotrexate + infliximab
Proportion of patients 535 per 1000 1 546 per 1000 RR 1.02 145 SDOO
maintaining remission (407 to 739) (0.76 t0 1.38) (2 studies) Low 2.3

Follow-up: 36-48 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Control group risk comes from control arm of study
2 Schréder 2006 is an open-label trial
3 Sparse data (78 events)
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BACKGROUND

Crohn'sdiseaseis a condition of transmuralintestinal inflammation
that is often discontinuous and can involve any portion of the
gastrointestinal tract. It is a chronic illness characterized by
periods of remission and recurrences. Goals of management
include control of acute exacerbation, induction of remission, and
maintenance of remission.

Many patients require long-term maintenance therapy to prevent
relapse. Corticosteroids are not effective for maintenance of
remission in Crohn's disease (Steinhart 2003). Patients with steroid-
dependent or refractory disease require immunosuppressive
agents to maintain disease remission. Although azathioprine
and 6-mercaptopurine are modestly effective for maintenance
of remission, they can have significant toxicity (Chebli 2007;
Prefontaine 2009).

Infliximab, a chimeric human-murine monoclonal antibody against
tumor-necrosis factor-alpha, is effective for maintenance of clinical
remission in Crohn's disease (Hanauer 2002). It is administered
intravenously and maintenance therapy usually requires regular
repeat dosing (every 8 weeks). Although the safety profile of
infliximab is considered to be favorable over the short-term,
the data on long-term toxicity are still preliminary. In addition,
the formation of antibodies to infliximab may lead to infusion
reactions and reduced efficacy over time (Baert 2003). Infliximab
is generally reserved for Crohn's disease patients who have had
an inadequate response to standard therapies. This is due to the
cost of drug acquisition, inconvenient intravenous dosing, and
immunogenicity. Thus, other alternatives to infliximab may need to
be considered for maintenance therapy.

Methotrexate, a dihydrofolate reductase inhibitor, has been shown
to be effective for induction of remission in Crohn's disease
(Feagan 1995; Rampton 2001). Methotrexate has also been studied
for maintenance of remission in Crohn's disease (Feagan 2000;
Feagan 2014; Maté-Jiménez 2000; Oren 1997; Schroder 2006). This
systematic review is an update of a previously published Cochrane
review (Patel 2009).

OBJECTIVES

To conduct a systematic review of randomized trials examining the
efficacy and safety of methotrexate for maintenance of remission in
patients with quiescent Crohn's disease.

METHODS

Criteria for considering studies for this review
Types of studies

Randomized controlled trials comparing methotrexate with
placebo or an active comparator (including randomized open-
label studies) were considered for inclusion. Studies published as
abstracts were only included if the authors could be contacted for
further information to allow for evaluation of quality and main
outcomes. Any duration of follow-up was allowed.

Types of participants

Adult patients (> 18 years of age) with chronic active Crohn's disease
or quiescent Crohn's disease as defined by conventional clinical,
radiographic and endoscopic criteria were eligible for inclusion.

Patients were categorized as having active Crohn's disease (defined
by a Crohn's disease activity index (CDAI) of > 150)) with a response
to induction therapy with methotrexate or another agent (e.g.
infliximab) in the presence or absence of concomitant steroid
therapy, and patients with Crohn's disease (either active or in
remission) that were unable to wean corticosteroids.

Types of interventions

Methotrexate given by any route including oral, subcutaneous
injection, intramuscular injection and intravenous infusion.

Types of outcome measures

The primary outcome measure was the proportion of patients
maintaining clinical remission as defined by the studies and
expressed as a percentage of the total number of patients
randomized (intention-to-treat analysis). Remission may be
defined as a CDAI score of < 150 with or without the need for
continued corticosteroid therapy.

Secondary outcome measures included:
1. Clinical relapse;

2. Time to clinical relapse;

3. Quality of life; and

4. Occurrence of adverse events.

Search methods for identification of studies

A computer assisted search of the Cochrane Central Register of
Controlled Trials (CENTRAL) and the Cochrane IBD/FBD Review
Group Specialized Trials Register and the on-line databases
MEDLINE and EMBASE was performed to identify relevant
publications from inception to 9 June 2014. Manual searches of
reference lists from potentially relevant papers were performed in
order to identify additional studies that may have been missed
using the computer assisted search strategy. Review articles and
conference proceedings were also searched to identify additional
studies. The search strategies are reported in Appendix 1.

Data collection and analysis

Study selection: The above search strategy was used to select
potentially relevant trials (papers or abstracts). Two authors
(YW and JKM) independently reviewed the selected trials and
determined eligibility for inclusion based on the above criteria.
Studies published in abstract form were only included if the authors
could be contacted for further information.

Data extraction: Two authors (YW and JKM) independently
extracted data. The outcome data of interest were the number of
patients randomized into each treatment group and the number
of patients in each group who failed to maintain remission.
The numbers lost to follow-up and the duration of follow-
up were also recorded. Treatment and control modalities were
summarized, as were the demographics of the study population.
Any disagreements were discussed and resolved by consensus.

Quality assessment

Two authors (YW and JKM) independently assessed the risk of bias
as described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). Factors assessed included:

Methotrexate for maintenance of remission in Crohn's disease (Review)
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1. sequence generation (i.e.
adequately generated?);

2. allocation sequence
adequately concealed?);

3. blinding (i.e. was knowledge of the allocated intervention
adequately prevented during the study?);

4. incomplete outcome data (i.e. were incomplete outcome data
adequately addressed?);

5. selective outcome reporting (i.e. are reports of the study free of
suggestion of selective outcome reporting?); and

was the allocation sequence

concealment (i.e. was allocation

6. other potential sources of bias (i.e. was the study apparently free
of other problems that could put it at a high risk of bias?).

A judgement of 'Yes' indicates low risk of bias, 'No' indicates high
risk of bias, and 'Unclear' indicates unclear or unknown risk of
bias. Disagreements were resolved by consensus. Study authors
were contacted when insufficient information was provided to
determine risk of bias.

We used the GRADE criteria to assess the overall quality of
evidence used for specific outcomes in this review. Evidence from
randomized controlled trials begin as high quality evidence. They
can then be downgraded due to: (1) risk of bias from the studies, (2)
indirect evidence, (3) inconsistency (unexplained heterogeneity),
(4) imprecision in data, and (5) publication bias. The overall quality
of evidence for each outcome was determined and classified as
high quality (i.e. further research is very unlikely to change our
confidence in the estimate of effect); moderate quality (i.e. further
research is likely to have an important impact on our confidence in
the estimate of effect and may change the estimate); low quality
(i.e. further research is very likely to have an important impact on
our confidence in the estimate of effect and is likely to change the

estimate); or very low quality (i.e. we are very uncertain about the
estimate) (Guyatt 2008; Schiinemann 2011).

Statistical analysis

Data were analyzed using Review Manager (RevMan 5.3.3).
Data were analyzed on an intention-to-treat basis, and treated
dichotomously. The primary outcome was the proportion of
patients maintaining clinical remission as defined by the studies.
Data were combined for analysis where appropriate. If a
comparison was only assessed in a single trial, P-values were
derived using the Chi2 test. If the comparison was assessed in more
than one trial, summary test statistics were derived by calculating
the risk ratio (RR) and corresponding 95% confidence interval
(95% Cl) using a fixed-effect model. The presence of heterogeneity
among studies was assessed using the Chi2 test (a P value of 0.10
was regarded as statistically significant) and the I2statistic (Higgins
2003).

RESULTS

Description of studies

The literature search on 9 June 2014 identified 676 records
(See Figure 1). Sixteen additional studies were identified through
searching of other sources. After duplicates were removed, a total of
565 records remained for review of titles and abstracts. Two authors
(YW and JKM) independently reviewed the titles and abstracts
of these trials and 36 records were selected for full text review.
Twenty-seven of these records (21 studies) were excluded with
reasons (See: Characteristics of excluded studies). Nine reports of
five studies (333 patients) fulfilled the inclusion criteria and were
included in the review (Feagan 2000; Feagan 2014; Maté-Jiménez
2000; Oren 1997; Schroder 2006; See Characteristics of included
studies table).

Methotrexate for maintenance of remission in Crohn's disease (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Figure 1. Study flow diagram.
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Feagan 2000 conducted a randomized, double-blind, placebo-
controlled study investigating the role of methotrexate for
maintaining remission in Crohn's disease. Patients were given
either methotrexate 15 mg/week intramuscularly (n = 40) or
identical placebo (n = 36) for a total of 40 weeks. The primary
outcome measure was the occurrence of relapse at 40 weeks;

529 records
excluded

27 full-text articles
(21 studies)
— Jlexcluded, with
reasons

secondary outcomes included the need for prednisone and adverse
drug reactions. The patients were assessed every 4 weeks for a total
of 40 weeks. The study medication was discontinued if a patient
required treatment for active Crohn's disease. However, of the 36
patients that relapsed in the study, 22 were given methotrexate
25 mg intramuscularly once weekly, in addition to prednisone for
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treatment of the exacerbation. The intention-to-treat principle was
used to analyze the results.

Feagan 2014 conducted a randomized, double-blind, placebo-
controlled trial investigating the role of methotrexate when used
in combination with infliximab for maintenance of remission in
Crohn's disease. Eligible patients needed to have a diagnosis of CD
and initiated prednisone for active symptoms within the last six
weeks. Patients were given either weekly subcutaneous injections
of methotrexate (n =63) oridentical placebo (n =63) for a total of 50
weeks. In addition, all patients (N = 126) received infliximab 5mg/
kg intravenously at weeks 1, 3,7, 14,22, 30, 38, and 46. The primary
outcome was the time to treatment failure, defined as failure to
enter prednisone-free remission (CDAI < 150) at week 14 or failure
to maintain remission through week 50. Secondary outcomes
included the proportion of patients who achieved overall treatment
success, the proportion of patients who achieved prednisone-
free remission at week 14, the mean change in the CDAI and
SF-36 scores, the median change in serum C-reactive protein (CRP)
concentration, the median serum infliximab concentration, the
proportion of patients who developed antibodies to infliximab, and
the proportion of patients experiencing adverse events. Tapering
of prednisone began at week 1 and all patients were required to
discontinue prednisone by week 14. Aminosalicylates, budesonide,
probiotics, systemic antibiotics for the treatment of luminal CD,
immunosuppressives, investigational agents, parenteral nutrition,
or topical aminosalicylates or corticosteroids were not permitted.
Antibiotics were allowed for non-CD indications and active perianal
disease for a maximum of 14 consecutive days.

Maté-Jiménez 2000 conducted a randomized, unblinded, single-
centre trial comparing 6-mercaptopurine, methotrexate, and
5-aminosalicylic acid for the treatment of steroid-dependent
inflammatory bowel disease. The purpose of the study was
to evaluate the above medications' efficacy for inducing and
maintaining remission in both ulcerative colitis and Crohn's
disease. The trial duration was 106 weeks and the study was
divided into two parts - induction of remission for 30 weeks and
maintenance of remission for 76 weeks. Seventy-two patients
were enrolled, including 34 patients with ulcerative colitis and
38 with Crohn's disease. None of the patients had received 6-
mercaptopurine or methotrexate prior to entering the study.
Steroid-dependency was defined as the inability to reduce the
dose of prednisone to 20 mg per day without presenting with
inflammatory activity (determined by a CDAI = 200 or = 2 episodes
in the last 6 months or = 3 episodes within the last 12 months).
During the induction phase patients were assigned to receive
oral treatment with 6-mercaptopurine 1.5 mg/kg/day (n = 15),
methotrexate 15 mg/week (n = 15), or 5-aminosalicylic acid 3 g/
day (n = 7). There was no placebo comparator. All patients were
initially on an individually adjusted dose of prednisone (maximum
dose 1 mg/kg/day). At the first patient assessment (week 2), the
daily dose of prednisone was decreased by 8 mg/week if the
patient's condition was deemed stable or improved. Prednisone
was discontinued if clinical remission was achieved. After 30
weeks of induction treatment patients who entered remission
were entered into a maintenance phase and were followed every
6 weeks for a total of 76 weeks. Crohn's patients who entered
the maintenance phase included 12 methotrexate patients, 15 6-
mercaptopurine patients and 1 5-aminosalicylic acid patient. Once
clinical remission was achieved, the MTX dose was reduced to 10
mg/week, the 6-MP dose was reduced to 1 mg/kg/day, and the

5-ASA dose remained the same. Outcome measures included a
CDAI every 24 weeks (weeks 54 and 78) and at the end of the
maintenance of remission study (week 106), and elapse.

Oren 1997 conducted arandomized, double-blind, controlled study
comparing methotrexate, 6-mercaptopurine, and placebo for the
treatment of chronic, active Crohn's disease. Patients aged 17 to 75
years with chronic, active Crohn's disease who had been diagnosed
for at least one year were included. Eighty-four patients received
either oral methotrexate at a dose of 12.5 mg per week (n = 26)
or 6-mercaptopurine 50 mg/day (n = 32) or placebo (n=26). 5-
aminosalicylic acid preparations were being used by 18 patients
(72%) in the methotrexate group, 21 patients (63%) in the 6-
mercaptopurine group, and 18 patients (69%) in the placebo group.
At entry steroids were being used by 20 patients (80%) in the
methotrexate group, 26 patients (79%) in the 6-mercaptopurine
group, and 19 patients (73%) in the placebo group. Patients were
assessed at weeks two, six and eight after randomization, and then
every four weeks for nine months. The outcome measures were
the proportion of patients entering first remission, the time to first
remission, the proportion of patients maintaining remission up to
nine month follow-up, decrease in steroid requirements, quality
of life as measured by the 'Treatment Goal Score' and adverse
events. The Harvey-Bradshaw index and the 'Treatment Goal Score'
were assessed for each patient during each study visit to monitor
response to therapy. Steroids were tapered at the direction of the
treating physician with the goal of discontinuation within the first
two to three months of the trial. Steroids could also be reintroduced
or doses increased if deemed necessary.

Schroder 2006 conducted a randomized, open-label, pilot study
to assess the efficacy and safety of combination therapy with
methotrexate and infliximab for treating patients with refractory
Crohn's disease. To be eligible for the study, patients needed to be
naive to TNF-a antagonists at entry. Patients receiving stable doses
5-aminosalicylates (> 4 g/day) or prednisone (<40 mg/day) or both
were also eligible for the study. All patients received infliximab at
weeks 0 and 2; and those in methotrexate group received a 20 mg
infusion per week at weeks 0 to 5, and then a weekly oral dose for
48 weeks. The primary outcome was clinical remission at the end
of the trial (CDAI < 150). The secondary outcomes included time to
achieve clinical remission and the corticosteroid-tapering effect of
treatment. Safety of the combination treatment was assessed using
adverse events, clinical signs, and laboratory parameters at each
visit.

Risk of bias in included studies

The methodological quality of all studies was assessed using the
Cochrane risk of bias tool.

The risk of bias results are summarized in Figure 2. Two studies
(Feagan 2000; Feagan 2014) reported the methods used for random
sequence generation and allocation concealment and were rated
as low risk of bias for those items (Feagan 2000; Feagan 2014). Three
studies were rated as low risk of bias for blinding (Feagan 2000;
Feagan 2014;Oren 1997). However, two studies were open label and
were rated as high risk of bias for blinding ( Maté-Jiménez 2000;
Schréder 2006). All of the included trials were rated as low risk of
bias for incomplete outcome data and selective reporting (Feagan
2000; Feagan 2014; Maté-Jiménez 2000; Oren 1997; Schroder 2006).
No other issues were found with the trials and they were rated as
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low risk of bias for the other bias item (Feagan 2000; Feagan 2014;
Maté-Jiménez 2000; Oren 1997; Schréder 2006).

Figure 2. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Effects of interventions

See: Summary of findings for the main comparison Methotrexate
compared to placebo for maintenance of remission in Crohn's
disease; Summary of findings 2 Methotrexate compared to 6-
mercaptopurine for maintenance of remission in Crohn's disease;
Summary of findings 3 Methotrexate + infliximab compared to
Infliximab +/- placebo for maintenance of remission in Crohn's
disease

Feagan 2000

After 40 weeks of treatment, relapse occurred in 14 of 40 (35%)
patients assigned methotrexate and 22 of 36 (61%) patients
given placebo (OR 0.36; 95% CI 0.15 to 0.87; P=0.02). The NNT
(number needed to treat) to prevent one relapse was 4. The mean

time to relapse with methotrexate was > 40 weeks, and with
placebo it was 22 weeks. Of the 36 patients who relapsed, 22
were subsequently treated with intramuscular methotrexate 25 mg
weekly. Twelve (55%) of these patients again were in remission
at week 40 compared to 2 of 14 patients (14%) who were not
treated with methotrexate after relapse. The overall incidence of
adverse events was similarin both groups. Common adverse events
included nausea and vomiting, symptoms of a cold, abdominal
pain, headache, joint pain or arthralgia, and fatigue. None of the
patients in the methotrexate group had a serious adverse event
compared to two in the placebo group (cervical dysplasia and
viral respiratory tract infection. One methotrexate patient withdrew
from the study because of nausea.

Feagan 2014
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With regard to the primary outcome, there was no statistically
significant difference between the two treatment groups. At
week 50, the actuarial rate of treatment failure was 30.6% in
the combination therapy group compared with 29.8% in the
infliximab monotherapy group (P=0.63, 95% Cl, 0.63-2.17). The
lack of difference was confirmed using a multiple Cox regression
model with adjustments for CRP, CDAI, prednisone dose, and time
since diagnosis at baseline (hazard ratio 1.35, 95% Cl 0.68 to
2.67). In terms of secondary outcomes, no clinically meaningful
differences were observed. At week 14, 76% of patients treated
with the combination of infliximab and methotrexate achieved
prednisone-free remission compared with 78% of patients who
received infliximab alone (P = 0.83). At week 50, thirty-five of 63
patients (56%) in the combination treatment group maintained
remission, compared to 36 of 63 patients (57%) in the infliximab
alone group (P =0.86).

Oren 1997

The proportion of patients entering first remission was 10 of

26 (38%) in the methotrexate group, 13 of 32 (41%) in the 6-
mercaptopurine group, and 12 of 26 (46%) in the placebo group.
These differences were not statistically significant. Nine patients
receiving methotrexate (90%, 95% Cl 57% to >99.9%) maintained
remission after induction compared to 8 patients receiving 6-
mercaptopurine (62%, 95% Cl 35% to 82%) and 8 patients receiving
placebo (67%, 95% Cl 39% to 86%). There were no statistically
significant differences between the three groups. The time to first
remission and to first relapse data were similar in all groups (data
not available). The methotrexate group did show a greater mean
total time (months) in remission and proportion of total study time
in remission, but the results were not statistically significant (data
not available). One patientin the methotrexate group withdrew due
to an adverse event (headache) compared to one patient in the
6-MP group (leukopenia and stomatitis) and none in the placebo

group.

Maté-Jiménez 2000

After completing 30 weeks of induction therapy, 28 patients with
Crohn's disease achieved remission, including 15 of 16 patients
(94%) in the 6-mercaptopurine group, 12 of 15 patients (80%)
in the methotrexate group, and 1 of 7 patients (14%) in the 5-
aminosalicylic acid group. After 76 weeks of treatment 8 of 12
methotrexate patients maintained remission compared to 8 of 15
6-mercaptopurine patients and zero 5-aminosalicylic acid patients.

These differences were not statistically significant. Maté-Jiménez
2000 did not report adverse events separately for patients with
ulcerative colitis and Crohn's disease. Adverse events experienced
by patients who received methotrexate included nausea and
dyspepsia, mild alopecia, mild increase in AST levels, peritoneal
abscess, hypoalbuminemia, severe rash and atypical pneumonia.
Three of 26 patients treated with methotrexate withdrew due
to adverse events compared to 4 of 30 patients treated with 6-
mercaptopurine.

Schréder 2006

By week 48, 25% (2/8) of patients in the infliximab monotherapy
group discontinued study due to lack of efficacy compared
to 36% of patients in the combination therapy group. Clinical
remission was observed in 45% of combination therapy patients
compared to 25% of infliximab monotherapy patients (P = 0.63).
In addition, combination therapy led to earlier remission (median
time to remission: 2 weeks in combination group versus 18 weeks
in monotherapy group, P = 0.08) and less steroid dependence
compared to monotherapy (complete corticosteroid tapering at
week 48: 7/7 in combination group versus 2/6 in monotherapy
group, P = 0.02). No clinically significant differences in adverse
events were reported.

Primary outcome: maintenance of remission (including pooled
analyses)

Methotrexate versus placebo

Intramuscular methotrexate was superior to placebo for
maintenance of remission at 40 weeks follow-up. Sixty-five per cent
of patients in the intramuscular methotrexate group maintained
remission compared to 39% of placebo patients (RR 1.67, 95%
Cl 1.05 to 2.67; 1 study, 76 patients, See Figure 3). The number
needed to treat to prevent one relapse was four. A GRADE analysis
indicated that the overall quality of evidence supporting this
outcome was moderate due to sparse data (40 events). There was
no statistically significant difference in maintenance of remission at
36 weeks follow-up between oral methotrexate (12.5 mg/week) and
placebo. Ninety per cent of patients in the oral methotrexate group
maintained remission compared to 67% of placebo patients (RR
1.67,95% Cl 1.05t0 2.67; 1 study, 22 patients, See Figure 3). AGRADE
analysis indicated that the overall quality of evidence supporting
this outcome was low due to very sparse data (17 events).

Figure 3. Forest plot of comparison: 1 Methotrexate versus Placebo, outcome: 1.1 Proportion of patients

maintaining clinical remission.
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A total of 50 patients were included in the pooled analysis (Maté-
Jiménez 2000; Oren 1997). More patients who were assigned to
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methotrexate (77%, 17/22) maintained remission compared to
patients who received 6-MP (57%, 16/28). However, this difference
was not statistically significant (RR 1.36, 95% Cl 0.92 to 2.00; See

Figure 4). A GRADE analysis indicated that the overall quality of the
evidence for this outcome was very low due to very sparse data (17
events) and lack of blinding in the Maté-Jiménez 2000 trial.

Figure 4. Forest plot of comparison: 2 Methotrexate versus 6-MP, outcome: 2.1 Proportion of patients maintaining

clinical remission.
Methotrexate 6-MP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CIl
Mate-Jirménez 2000 a8 12 8 16 A0A% 1.26 [0.67, 2.32]
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Total events 17 16

Heterogeneity: Chi®=0.16, df=1 (P =0.69); F=0%
Testfor overall effect Z=1.53 (P=012)

Methotrexate versus 5-aminosalicylic acid

A total of 13 patients were included in the analysis (Maté-Jiménez
2000). More patients who were assigned to methotrexate (67%,
8/12) maintained remission compared to patients who received
5-aminosalicylic acid (0%, 0/1). However, this difference was not
statistically significant (RR 2.62, 95% CI 0.23 to 29.79).

Methotrexate + infliximab versus infliximab +/- placebo

0.01 0.1 1 10
Favours 6-MP Favours MTX

100

A total of 145 patients were included in the pooled analysis
(Feagan 2014; Schroder 2006). After 36 to 48 weeks of treatment,
54% (40/74) of patients treated with methotrexate and infliximab
maintained remission compared to 54% (38/71) of patients treated
with infliximab alone. The pooled risk ratio for maintenance of
remission was 1.02 (95% Cl 0.76 to 1.38; See Figure 5). A GRADE
analysis indicated that the overall quality of evidence was very
low due to very sparse data (67 events) and open-label design in
Schréder 2006 study.

Figure 5. Forest plot of comparison: 4 Methotrexate + infliximab versus infliximab +/- placebo, outcome: 4.1

Proportion of patients maintaining remission.
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DISCUSSION

Crohn’s disease is a chronic inflammatory disease of the gut that
is characterized by periods of remission and exacerbations. Once
remission isinduced, patients often require long-term maintenance
therapyin order to prevent relapse and avoid chronic corticosteroid
use. This generally requires the use of immunosuppressive agents
(as steroid sparing agents).

Methotrexate, an immunosuppressive, is an effective drug for the
treatment of active Crohn’s disease (Feagan 1995; McDonald 2014).
Accordingly, current practice guidelines recommend the use of
methotrexate for this purpose (Lichtenstein 2006).

Five randomized, controlled studies that investigated the efficacy
of methotrexate for maintenance of remission of Crohn’s disease
were identified for this review. The five studies differed significantly
with respect to methodology. Two studies investigated the efficacy
of methotrexate compared to placebo. Feagan 2000 was a well-
designed trial that establishes methotrexate as an effective and
safe drug for maintenance therapy in Crohn’s disease. This study
had the largest number of patients and used intramuscular
injections of methotrexate at a dose of 15 mg weekly. The trial

Favours inflix +-placebo  Favours Mt + inflikimah

showed that in Crohn’s patients who had been induced into
remission with methotrexate, significantly more patients remained
in remission while taking methotrexate compared to placebo. The
other study, Oren 1997, also compared methotrexate to placebo.
Oren 1997 used oral methotrexate at a lower dose (12.5 mg
weekly) and showed no difference between patients treated
with methotrexate or placebo. The lower dose of methotrexate,
oral route of administration, and small patient population may
have been factors contributing to the lack of benefit seen with
methotrexate.

Two studies compared methotrexate to 6-mercaptopurine. Maté-
Jiménez 2000 was a randomized, controlled trial that used
oral methotrexate 10 mg weekly in patients that had achieved
remission on a higher dose (15 mg orally weekly). When
compared to patients treated with 6-mercaptopurine, there was no
statistically significant difference with respect to maintenance of
remission. Oren 1997 also did not show a statistically significant
differencein continued remission between the methotrexate and 6-
mercaptopurine groups. Although methotrexate was superior to 6-
mercaptopurine in a pooled analysis of both studies, the difference
was not statistically significant. A GRADE analysis indicates that
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the evidence supporting this outcome is of very low quality due
to sparse data (57 events) and high risk of bias (due to blinding)
in the Maté-Jiménez 2000 study. Both of these studies used a low
dose of oral methotrexate and enrolled small numbers of patients.
Neither of these studies used a power calculation to determine how
many patients needed to be enrolled to be able to detect clinically
important differences between study groups.

Maté-Jiménez 2000 also compared oral methotrexate to 5-
aminosalicylic acid. Thirteen patients were included in this analysis
and no conclusions can be drawn from these results.

Two clinical trials studied the effects of methotrexate in
combination with infliximab on maintenance of remission of
Crohn's disease (Feagan 2014; Schroder 2006). Feagan 2014 was a
well-designed adequately powered trial, however, it did not find
any significant clinical benefits for combination therapy relative
to infliximab monotherapy. A pooled analysis of both studies
suggests that there is no difference in continued remission between
combination therapy and infliximab monotherapy groups. AGRADE
analysis indicates that the evidence supporting this outcome is of
low quality due to sparse data (78 events) and high risk of bias (due
to blinding) in the Schroder 2006 study.

Only one study examined the effect of methotrexate on quality of
life. In Oren 1997, an analysis of the 'Treatment Goal Score' revealed
that patients treated with methotrexate did better than the other
groups with respect to general well-being and abdominal pain.
Although these results need to be interpreted cautiously, the trend
towards improvement in quality of life parameters is encouraging.

In Feagan 2000, there were no severe adverse events reported in
the methotrexate group. Maté-Jiménez 2000 had three patients
withdraw due to adverse events associated with methotrexate
use. All symptoms resolved and laboratory values normalized after
the medications were discontinued. Folic acid supplementation
was used in the methotrexate group to treat mild side effects. There
were also no statistically significant differences in withdrawals and
adverse events between the treatment groups in Oren 1997. The
three studies suggest that methotrexate is safe and well tolerated
with most minor adverse drug events being managed by folic acid
supplementation.

One well-designed trial provides evidence that methotrexate at
a dose of 15 mg intramuscularly weekly is safe and effective for
maintenance of remission in quiescent Crohn’s disease (Feagan

2000). A GRADE analysis indicated that the overall quality of the
evidence supporting this outcome was moderate suggesting that
further research may have an important impact on our confidence
in the estimate of effects. The Maté-Jiménez 2000 and Oren 1997
studies suggest that lower dose oral methotrexate is safe, but failed
to show a benefit.

AUTHORS' CONCLUSIONS

Implications for practice

Moderate quality evidence indicates that intramuscular
methotrexate at a dose of 15 mg/week is superior to placebo
for maintenance of remission in Crohn's disease. Intramuscular
methotrexate appears to be safe. Intramuscular and subcutaneous
routes have similar pharmacokinetics; however, self-injecting via a
subcutaneous route may be easier and better tolerated by patients
(Balis 1988; Egan 1999b; Arthur 2002). Accordingly, methotrexate
is usually administered subcutaneously in practice. Low dose
oral methotrexate (12.5 to 15 mg/week) does not appear to
be effective for maintenance of remission in Crohn's disease.
Combination therapy (methotrexate and infliximab) does not
appear to be any more effective for maintenance of remission
than infliximab monotherapy. The results for efficacy outcomes
between methotrexate and 6-mercaptopurine and methotrexate
and 5-aminosalicylic acid were uncertain.

Implications for research

Large-scale studies of methotrexate given orally at higher doses
for maintenance of remission in Crohn’s disease may provide
stronger evidence for the use of methotrexate in this manner. In
addition, studies investigating absorption of methotrexate in the
gastrointestinal tract may help determine which patients can be
treated orally.
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Feagan 2000 (Continued)

Remission was defined as the absence of the need for prednisone therapy and a Crohn's Disease Activi-
ty Index score of 150 or less

Interventions

Methotrexate 15 mg IM weekly (n = 40) vs. placebo (n = 36) for a total of 40 weeks

Other treatments for Crohn's disease including aminosalicylates, antibiotics, corticosteroids, immuno-
suppressive agents, infliximab, tube feeding, or parenteral nutrition were not permitted

Outcomes Primary outcome: occurrence of a relapse of Crohn’s disease at 40 weeks (defined as an increase in the
Crohn’s Disease Activity Index score of at least 100 points above the base-line value or the initiation of
prednisone, an antimetabolite, or the two in combination for the treatment of symptoms of Crohn’s
disease)

Secondary outcomes: need for prednisone therapy, the proportion of patients that reentered remission
after being treated with a higher dose of MTX (25 mg IM weekly) for relapse, adverse drug events
All data analysis was performed on an intention to treat basis

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer generated randomization code
tion (selection bias)
Allocation concealment Low risk Allocation concealment was adequate. Medication was administered in coded
(selection bias) identical pre-filled vials which were administered serially to participants
Blinding (performance Low risk Active and placebo medications were identical in appearance and were pre-
bias and detection bias) pared in prefilled vials Clinical data were independently reviewed by two in-
All outcomes vestigators who were unaware of the patients' treatment assignments
Incomplete outcome data  Low risk There was only one drop-out. A patient withdrew from the methotrexate group
(attrition bias) due to an adverse event (nausea)
All outcomes
Selective reporting (re- Low risk The published report includes all expected outcomes
porting bias)
Other bias Low risk The study appears to be free of other sources of bias

Feagan 2014
Methods Randomized, multi-center, double-blind, placebo-controlled trial

Participants

Patients with a diagnosis of CD who had initiated prednisone (15 to 40 mg/day) for active symptoms
within 6 weeks of the screening visit (N = 126)

Interventions

Weekly subcutaneous injections of methotrexate (initially 10 mg/wk, escalating to 25 mg/wk, n = 63) or
identically appearing placebo (n =63)

Infliximab 5 mg/kg of body weight given intravenously at weeks 1, 3, 7, 14, 22, 30, 38, and 46. (with 200
mg hydrocortisone prophylaxis for infusion reaction)
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Feagan 2014 (Continued)

Aminosalicylates, budesonide, probiotics, systemic antibiotics for the treatment of luminal CD, im-
munosuppressives, investigational agents, parenteral nutrition, or topical aminosalicylates or corticos-
teroids were not permitted

Antibiotics were allowed for non-CD indications and active perianal disease for a maximum of 14 con-
secutive days.

Outcomes

The primary outcome: the time to treatment failure (defined as failure to enter prednisone-free remis-
sion (CDAI <150) at week 14 or failure to maintain remission through week 50

The occurrence of a relapse was defined by a CDAI score of 150 or greater and an increase in the CDAI
score of 70 or more points higher than the week 14 score or the initiation of new medical or surgical
therapy for the treatment of active CD

Secondary outcomes: the proportion of patients who achieved overall treatment success (defined by
achieving prednisone-free remission at week 14 and maintenance of this remission through week 50),
the proportion of patients who achieved prednisone-free remission at week 14, the mean change in the
CDAI and SF-36 scores, the median change in serum CRP concentration, the median serum infliximab
concentration, the proportion of patients who developed antibodies to infliximab, and the proportion
of patients experiencing adverse events

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer generated randomization in 1:1 ratio

tion (selection bias)

Allocation concealment Low risk Centralized randomization

(selection bias)

Blinding (performance Low risk Active and placebo medications were identical in appearance

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Six patients withdrew from the study for reasons not related to treatment fail-

(attrition bias) ure; 2 of these patients were assigned to methotrexate (both patients with-

All outcomes drew because of adverse events) and 4 patients were assigned to placebo (2
patients withdrew consent, 1 patient withdrew because of an adverse event,
and 1 patient was lost to follow-up evaluation)

Selective reporting (re- Low risk The published study includes all expected outcomes

porting bias)

Other bias Low risk The study appears to be free of other sources of biases

Maté-Jiménez 2000

Methods

Randomized, single-centre, 3-arm trial

This study was not blinded

Participants

Patients who achieved clinical remission in the induction of remission portion of the study (at 30
weeks) were included in the 76 week maintenance of remission study
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Maté-Jiménez 2000 (Continued)

Patients participating in the maintenance study (N = 28) included: 12 MTX patients, 15 6-MP patients
and 1 5-ASA patient

Interventions

Maintenance of remission study: MTX 10 mg PO weekly vs. 6-MP PO 1 mg/kg/day vs. 5-ASA PO 3 g/day

Outcomes Remission: prednisone stopped and CDAI < 150 and normal serum orosomucoid concentration at 30
weeks (normal value to 88 mg/dl)
Relapse: CDAI > 150 and serum orosomucoid concentration > 100 with no response to 6 g/day 5-ASA
and need of prednisone therapy at 76 weeks (or week 106 of the study)
Adverse events

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk The manuscript does not describe the method used for randomization

tion (selection bias)

Allocation concealment Unclear risk The manuscript does not describe methods used for allocation concealment

(selection bias)

Blinding (performance High risk Blinding was not used

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk A similar proportion of MTX and 6-MP patients dropped out of the remission

(attrition bias)
All outcomes

study due to relapse

Selective reporting (re- Low risk The published report included all expected outcomes

porting bias)

Other bias Low risk The study appears to be free of other sources of bias
Oren 1997

Methods Randomized, double-blind, placebo-controlled, multi-center trial

Participants

Chronic active Crohn's disease (HBI > 7), on steroids (> 7.5 mg/day; prednisone equivalent dose) and/or
immunosuppressives for at least 4 months during the past year, no immunosuppressives 3 months pri-
or to entry Unacceptable steroid side effects or failure to respond to high-dose steroids were also con-
sidered reasons for inclusion (N = 84)

Interventions

Oral methotrexate (12.5 mg/wk, n = 26), 6-mercaptopurine (50 mg/day, n = 32) or placebo (n =26) for 9
months Prednisone and 5-ASA were continued at the discretion of the physician

Outcomes Remission (HBS < 3) and not receiving steroids
Maintenance of remission in patients entering first remission up to the 9 month follow-up
Relapse was defined as a rise of 3 or more points on the HBI and/or a reintroduction of steroids at a
dose of > 300 mg/month
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Oren 1997 (Continued)

Decrease in steroid requirement
General well being

All data analysis was performed on an intention to treat basis

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk The manuscript does not describe the method used for randomization

tion (selection bias)

Allocation concealment Unclear risk The manuscript does not describe methods used for allocation concealment
(selection bias)

Blinding (performance Low risk The investigators were blinded to treatment assignment

bias and detection bias)
All outcomes

An unblinded independent observer and the pharmacist were the only persons
who had access to the drug key

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Dropouts and treatment failures were not significantly different between the
three groups

ITT analysis was used

Selective reporting (re- Low risk The published reportincluded all expected outcomes

porting bias)

Other bias Low risk The study appears to be free of other sources of bias
Schroder 2006

Methods Randomized, open-label, pilot study

Participants

Eligible patients had a history of chronic active CD, as defined by refractoriness to or dependency on
corticosteroids
and resistance or intolerance to azathioprine (N = 19)

Interventions

Infliximab infusion, 5 mg/kg (week 0 and 2) for all patients

Methotrexate 20 mg/week (IV infusions for weeks 0 to 5, then switch to oral administration) for patients
randomly assigned at study entry (n=11)

Patients in the control group did not receive a methotrexate placebo (n =8)

Outcomes The primary outcome: clinical remission at the end of the trial as defined by a CDAI score of less than
150
Secondary outcomes: the time to clinical remission and the corticosteroid-tapering effect of treatment
Safety parameters: incidence of adverse events, changes in vital signs, and routine laboratory mea-
sures monitored during each infusion and at each study visit
Notes
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk
tion (selection bias)

The published report did not describe the method used for randomization

Allocation concealment Unclear risk The methods used for allocation concealment were not described
(selection bias)

Blinding (performance High risk The study design was open-label

bias and detection bias)

All outcomes

Incomplete outcome data ~ Low risk All patients were accounted for in the study

(attrition bias)

All outcomes

Selective reporting (re- Low risk All expected outcomes were reported in the published reports
porting bias)

Other bias Low risk The study appeared to be free of other sources of biases

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Ardizzone 2003 A randomized, active comparator controlled, induction of remission study (IV methotrexate 25 mg/

week versus azathioprine 2 mg/kg/day)

Arora 1999

A randomized, placebo-controlled, induction of remission study (oral methotrexate 15 mg/week)

Clark 2005

A retrospective chart review

Domenech 2008

A retrospective chart review

Egan 1999a

Arandomized, dose ranging induction study (15 mg/week versus 25 mg/week IM methotrexate)

Feagan 1995

Arandomized, placebo-controlled, induction of remission study (intramuscular methotrexate
25mg/week)

Fishman 2001

A commentary on Feagan 2000 study

Hayee 2005

A case series report

Houben 1994

A retrospective chart review

Kurnik 2003

A randomized, pharmacokinetic study

Lahaire 2011

A non-randomized prospective study evaluating mucosal healing as the primary outcome

Lampen-Smith 2011

A retrospective chart review

Lémann 2000

The study was not randomized and there was no control group
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Study

Reason for exclusion

Martreau 2000

A commentary for Feagan 2000 study

Roseau 2000

A commentary for Feagan 2000 study

Roznowski 2001

A commentary for Feagan 2000 study

Schréder 1996 A commentary for Feagan 1995 study

Suares 2012 The study was not a randomized control trial
Sun 2005 Areview article

Wilson 2013 A pharmacokinetic study

Yang 2001 A commentary for Feagan 2000 study

DATA AND ANALYSES

Comparison 1. Methotrexate versus placebo

Outcome or subgroup title

No. of studies No. of partici- Statistical method

pants

Effect size

1 Proportion of patients maintain- 2
ing clinical remission

Risk Ratio (M-H, Fixed, 95%
cl)

Totals not selected

1.1 Intramuscular methotrexate

1 Risk Ratio (M-H, Fixed, 95%
Cl)

0.26 [0.04, 0.48]

1.2 Low dose oral methotrexate

1 Risk Ratio (M-H, Fixed, 95%
Cl)

0.23[-0.09, 0.56]

Analysis 1.1. Comparison 1 Methotrexate versus placebo,
Outcome 1 Proportion of patients maintaining clinical remission.

Study or subgroup Methotrexate Placebo Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.1.1 Intramuscular methotrexate

Feagan 2000 26/40 14/36 _— 1.67[1.05,2.67]
1.1.2 Low dose oral methotrexate

Oren 1997 9/10 8/12 —_— 1.35(0.86,2.12]

Favours Placebo 0.2 0.5 1 2 Favours MTX
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Comparison 2. Methotrexate versus 6-MP

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Proportion of patients maintaining clin- 2 50 Risk Ratio (M-H, Fixed, 1.36[0.92,2.00]

ical remission 95% Cl)

Analysis 2.1. Comparison 2 Methotrexate versus 6-MP, Outcome
1 Proportion of patients maintaining clinical remission.

Study or subgroup Methotrexate 6-MP Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Maté-Jiménez 2000 8/12 8/15 - 50.55% 1.25[0.67,2.32]
Oren 1997 9/10 8/13 L 49.45% 1.46[0.91,2.36]
Total (95% ClI) 22 28 <& 100% 1.36[0.92,2]

Total events: 17 (Methotrexate), 16 (6-MP)
Heterogeneity: Tau?=0; Chi*=0.16, df=1(P=0.69); 1>=0%
Test for overall effect: Z=1.53(P=0.12)

Favours6-Mp ~ 0.01 0.1 1 10 100 Favours MTX

Comparison 3. Methotrexate versus 5-ASA

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Proportion of patients maintaining clini- 1 Risk Ratio (M-H, Fixed, Totals not select-

cal remission 95% Cl) ed

Analysis 3.1. Comparison 3 Methotrexate versus 5-ASA,
Outcome 1 Proportion of patients maintaining clinical remission.

Study or subgroup Methotrexate 5-ASA Risk Ratio Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Maté-Jiménez 2000 8/12 0/1 —’—07 2.62[0.23,29.79]
Favours 5-ASA  0.01 0.1 1 10 100 Favours MTX

Comparison 4. Methotrexate + infliximab versus infliximab +/- placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Proportion of patients maintainingre- 2 145 Risk Ratio (M-H, Fixed, 95% 1.02[0.76, 1.38]
mission Cl)
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Analysis 4.1. Comparison 4 Methotrexate + infliximab versus infliximab
+/- placebo, Outcome 1 Proportion of patients maintaining remission.

Study or subgroup Mtx +in- Infliximab Risk Ratio Weight Risk Ratio
fliximab +/- placebo
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Feagan 2014 35/63 36/63 . 93.96% 0.97[0.71,1.32]
Schroder 2006 5/11 2/8 —’—‘— 6.04% 1.82[0.46,7.11]
|
Total (95% CI) 74 71 * 100% 1.02[0.76,1.38]
Total events: 40 (Mtx + infliximab), 38 (Infliximab +/- placebo) ‘
Heterogeneity: Tau?=0; Chi*=0.79, df=1(P=0.37); 1>=0% ‘
Test for overall effect: Z=0.15(P=0.88) ‘ ‘ ‘ ‘ ‘
Favours inflix +/-placebo  0-01 0.1 1 10 100 Favours Mtx + infliximab

APPENDICES

Appendix 1. Search Strategies
MEDLINE search strategy

1. randomS.tw.

2. factorial$.tw.

3. (crossover$ or cross over$ or cross-overs$).tw.
4. placebo$.tw.

5. single blind.mp.

6. double blind.mp.

7. triple blind.mp.

8. (singl$ adj blind$).tw.

9. (double$ adj blindS$).tw.

10. (tripl$ adj blind$).tw.

11. assign$.tw.

12. allocatS.tw.

13. crossover procedure/

14. double blind procedure/

15. single blind procedure/

16. triple blind procedure/

17. randomized controlled trial/
18.or/1-17

19 (CROHN or crohn's).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]
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20. inflammatory bowel disease* ti. or inflammatory bowel disease*.ab. or IBD.ti. or IBD.ab.

21.190r20
22.18and 21

23. methotrexate.mp. or exp methotrexate derivative/ or exp methotrexate/ or exp methotrexate gamma aspartic acid/ or exp methotrexate
polyglutamate/

24.22 and 23

EMBASE search strategy

1. random$.tw.

2. factorial$.tw.

3. (crossovers$ or cross overs$ or cross-oversS).tw.
4. placebo$.tw.

5. single blind.mp.

6. double blind.mp.

7. triple blind.mp.

8. (singl$ adj blind$).tw.

9. (double$ adj blind$).tw.

10. (tripl$ adj blind$).tw.

11. assign$.tw.

12. allocat$.tw.

13. crossover procedure/

14. double blind procedure/

15. single blind procedure/

16. triple blind procedure/

17. randomized controlled trial/
18.0r/1-17

19 (CROHN or crohn's).mp. [mp-=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

20. inflammatory bowel disease* ti. or inflammatory bowel disease*.ab. or IBD.ti. or IBD.ab.
21.190r20
22.18and 21

23. methotrexate.mp. or exp methotrexate derivative/ or exp methotrexate/ or exp methotrexate gamma aspartic acid/ or exp methotrexate
polyglutamate/

24.22 and 23
CENTRAL search strategy
#1 crohn* or "inflammatory bowel disease" or IBD

#2 methotrexate
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#3 #1 and #2

SR-IBD
Crohn AND methotrexate

WHAT'S NEW

Date Event Description

9 June 2014 New citation required and conclusions Substantively updated review with new conclusions and authors
have changed

9 June 2014 New search has been performed New literature search was conducted on June 9, 2014. Two new
studies included in the review

HISTORY

Protocol first published: Issue 1, 2008
Review first published: Issue 4, 2009

Date Event Description

15 July 2008 Amended Converted to new review format.
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