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BACKGRouND: Guidelines regarding the use of infliximab in Crohn’s
disease were previously published by the Canadian Association of
Gastroenterology in 2004. However, recent clinical findings and drug
developments warrant a review and update of these guidelines.
oBJECTIVE: To review and update Canadian guidelines regarding the
use of tumour necrosis factor-alpha antibody therapy in both luminal
and fistulizing Crohn’s disease.
METhoDS: A consensus group of 25 voting participants developed a
series of recommendation statements that addressed pertinent clinical
questions and gaps in existing knowledge. An iterative voting and feedback process was used in advance of the consensus meeting in conjunction with a systematic literature review to refine the voting statements.
These statements were brought to a formal consensus meeting held in
Montreal, Quebec (March 2008), wherein each statement underwent
discussion, reformulation, voting and subsequent revision until group
consensus was obtained (at least 80% agreement).
ouTCoME: The 47 voting statements addressed three themes: induction therapy, maintenance therapy and safety issues. As a result of the
iterative process, 23 statements achieved consensus and were submitted
for publication.
CoNCluSIoN: In the past five years, tumour necrosis factor-alpha
antagonist therapy has become a cornerstone in the management of
moderate-to-severe Crohn’s disease refractory to conventional treatment algorithms. The evidentiary base supporting the use of these drugs
in Crohn’s disease is substantial and strengthened by results from longterm clinical and molecular studies. However, significant gaps in knowledge exist, particularly with regard to treatment failure. Confidence in
the safety of these drugs is increasing, provided that therapy is administered in a clinical setting in which potential complications can be readily recognized and treated.
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A

pproximately 81,000 Canadians currently suffer from
Crohn’s disease. While not usually lethal, the debilitating symptoms associated with this disease frequently
cause patients to experience a severely compromised quality
of life (1-4). Treatment for severe Crohn’s disease has traditionally involved the use of corticosteroids and immunosuppressive drugs such as azathioprine and methotrexate.
More recently, monoclonal antibody drugs directed at

les lignes de pratique clinique de l’Association
canadienne de gastroentérologie : le recours au
traitement par l’antagoniste du facteur de
nécrose tumorale alpha en cas de maladie de
Crohn
hISToRIQuE : En 2004, l’Association canadienne de gastroentérologie
a publié des lignes directrices au sujet de l’utilisation de l’infliximab pour
le traitement de la maladie de Crohn. Cependant, de récentes observations
cliniques et le développement des médicaments en justifient la révision et
la mise à jour.
oBJECTIF : Réviser et mettre à jour les lignes directrices canadiennes au
sujet de l’utilisation du traitement par l’antagoniste du facteur de nécrose
tumorale alpha en cas de maladie de Crohn luminale ou fistulisante.
MÉThoDoloGIE : Un groupe consensuel de 25 participants ayant droit
de vote a élaboré une série de recommandations portant sur des questions et
des lacunes cliniques pertinentes à l’égard des connaissances à jour. On a fait
appel à un processus itératif de votes et de commentaires avant la réunion
consensuelle, conjointement avec une analyse bibliographique systématique
pour préciser les déclarations retenues par vote. Ces affirmations ont été
présentées à une réunion consensuelle officielle tenue à Montréal, au
Québec, en mars 2008, où chaque affirmation a fait l’objet de discussions,
d’une reformulation, d’un vote et d’une révision subséquente jusqu’à
l’obtention du consensus du groupe (entente d’au moins 80 %).
RÉSulTATS : Les 47 affirmations pour lesquelles le groupe avait voté
portaient sur trois thèmes : la thérapie par induction, la thérapie d’entretien
et les questions d’innocuité. Par suite du processus itératif, 23 ont obtenu
un consensus et ont été soumises à la publication.
CoNCluSIoN : Depuis cinq ans, le traitement par l’antagoniste du
facteur de nécrose tumorale alpha est une pierre angulaire de la prise en
charge de la maladie de Crohn modérée à grave réfractaire à des algorithmes
de traitement classiques. Les données probantes étayant l’utilisation de ces
médicaments contre la maladie de Crohn sont imposantes et renforcées par
les résultats d’études cliniques et moléculaires à long terme. Cependant, il
existe d’importantes lacunes à l’égard des connaissances, notamment pour
ce qui est de l’échec du traitement. La confiance augmente quant à
l’innocuité de ces médicaments, pourvu que le traitement soit administré
en milieu clinique où il est possible de dépister et de traiter immédiatement
les complications potentielles.

tumour necrosis factor (TNF)-alpha have been demonstrated to be effective for achieving and maintaining remission in Crohn’s disease. Increasing confidence in the
effectiveness and safety of this drug class has resulted in their
regular use in other conditions such as rheumatoid arthritis
and ulcerative colitis. By 2009, more than 1.5 million patients
worldwide will have been exposed to an anti-TNF agent
(Figure 1).
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Timeline

1200
Number of patients (×1000)

1071

1. Needs assessment for guideline revision
2. Creation of a Steering Group (n=5) and
Committee (n=36)

800

3. Determine guideline’s goals and scope

600
460

4. Develop preliminary recommendation
statements

400
190

200
0
Infliximab*

Etanercept†

5. Systematic review of literature, literature
graded by levels of evidence (Table 1); 1st
revision of recommendation statements by
Steering Group

Adalimumab‡

Cumulative patient exposures (to 2008)

Figure 1) Worldwide patient exposures to tumour necrosis factor

antagonists (to 2008). *Data from reference 165; †Data from reference 166; ‡Data from reference 167

Guidelines on the use of infliximab for Crohn’s disease were
published by the Canadian Association of Gastroenterology
(CAG) in 2004 (5,6). Since that time, a number of advances
have occurred including the development of newer TNF antagonist drugs (eg, adalimumab and certolizumab pegol), as well as
an increased clinical understanding of the role and safety of
these products in the management of Crohn’s disease. These
advances merit an evidence-based, comprehensive revision of
the guidelines to more effectively inform Canadian adult and
pediatric gastroenterologists, their patients, health care payers
and regulatory authorities. The current guidelines address relevant clinical questions regarding the appropriate use of TNF
antagonist therapies for achieving and maintaining remission
of Crohn’s disease. As well, significant gaps in knowledge are
identified and addressed via the discussion and consensus of
expert opinion.

METhoDS

During the planning and implementation of the present initiative, the organizers endeavoured to be compliant with the
CAG policies surrounding the development of clinical practice
guidelines and consensus statements (7).
Determination of the need for a guideline update
The need for an updated clinical guideline for the management
of inflammatory bowel disease was determined by a needs
assessment forum conducted annually by the CAG. This process is part of the requirements for the CAG to be an accredited
educational provider on behalf of the Royal College of
Physicians and Surgeons of Canada. A review of the most
recent CAG guidelines (5), in juxtaposition with the results of
a literature review, was performed for the years 2004 through
2007. As a result of these investigations, it was determined that
the most practicable option was to update the 2004 guidelines
regarding TNF antagonist therapy for the treatment of Crohn’s
disease in both adult and pediatric patients.
Membership of the Consensus Group
The co-chairs of the Consensus Conference (DS and RF)
selected a steering committee (AB, CB, KC and AG) in
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October 2007

1000

6. Steering Group discussion and review of
voting results; 2nd revision of recommendation
statements by Steering Group
7. Consensus conference: Members provided
with presentations by experts,
recommendation statements, and summary of
evidence from the literature and LOE
8. Manuscript outline prepared and Members
assigned to complete sections; draft circulated
for review and agreement by all Members

Vote on
36 Statements
February 2008

Vote on
32 Statements

March 2008

Vote on
23 Statements
Fall 2008

Figure 2) Guideline development process. LOE Levels of evidence

consultation with the Executive Committee of the CAG. In
turn, the steering committee invited voting members who were
experts in either adult or pediatric inflammatory bowel disease,
as well as representatives from family medicine and nursing
(Appendix). Two international members also served as expert
resources (CE and ST). Nonparticipatory observers included
interested physicians and representatives from the pharmaceutical industry (n=28). Provincial drug formulary representatives were also invited to attend.
Development of voting statements
The consensus process was modelled on previous CAG initiatives in which relevant clinical questions and gaps in knowledge were identified in an a priori fashion (Figure 2) (8,9).
The steering committee identified a series of clinically relevant
issues derived from the needs assessment. From this, 47 initial
voting statements were formulated. Iterative changes to each
statement were made based on feedback from voting members
on two separate occasions and the ongoing systematic literature review.
The iterative voting process
At four months before and again at one month before the consensus meeting, members voted on each statement via electronic
mail (Table 1) and were encouraged to comment on wording
and validity. Members were also given access to the systematic
literature review pertinent to each statement and the resulting
Grading of Recommendations, Assessment, Development and
Evaluation level of evidence (see below). Results were compiled
by the CAG to preserve voter anonymity. Following each round
of voting, the steering committee revised each statement to best
reflect the input received from the voters.
Can J Gastroenterol Vol 23 No 3 March 2009
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Systematic literature review
Identification of the relevant literature was performed systematically using the following search terms to retrieve all
papers regarding Crohn’s disease: “Crohn’s disease”, “ulcerative colitis”, “intestinal inflammation” and “colitis”. Results
were then searched for the terms “adalimumab”, “certolizumab”, “infliximab”, “etanercept” or “visilizumab” to
retrieve the subset of papers concerning TNF-antagonist
drugs. Where possible, the database’s controlled vocabulary
system was used for each search term. Searches were conducted in EMBASE, MEDLINE, CINAHL and PubMed. The
limiting parameters were the time of print or electronic publication (January 1, 2004 to May 1, 2008) and that the articles
were written in English. Retrieved articles were subsequently
manually selected to identify original, well conducted, peerreviewed research trials or meta-analyses that focused specifically on Crohn’s disease and either infliximab, adalimumab
or certolizumab. Approximately 480 papers were selected and
then categorized according to their level of evidence using
the the GRADE approach (Table 1) (10).
organization of the Conference
A two-day Consensus Conference was held in March 2008
under the auspices of the CAG. Each of the three conference
sessions, Induction Therapy, Maintenance Therapy and Safety
Issues began with a summary of the literature and important
issues presented by an invited expert. Subsequently, each statement and the level of evidence of the supporting literature
were discussed by the committee under the direction of the
moderator; delegates were asked to vote for each statement via
anonymous electronic keypads according to the following possible choices:
A = Agree strongly
B = Agree with minor reservation
C = Agree with major reservation
D = Disagree with minor reservation
E = Disagree with major reservation
F = Disagree strongly
Consensus was deemed to have been achieved when at least
80% of the delegates voted either ‘agree strongly’ or ‘agree with
minor reservation’ to a particular statement. Several rounds of
voting with subsequent statement modifications were often
required before consensus could be achieved.
Financial support and disclosures
The entire consensus process was administrated by the CAG.
External funding was secured after approaching a large number
of potential sponsors from the Canadian Institutes of Health
Research Institute of Nutrition, Metabolism and Diabetes, and
from multiple industry sponsors. The funds were administered
through an unrestricted educational grant. Conflict of interest
statements were obtained from all voting members and the
moderator before the meeting (see Disclosure of Potential
Conflict of Interest below). Honoraria for participation were
not provided.
Future directions
Revision of the present guideline will be conducted as new
information becomes available through clinical trials, and as
Canadian clinical experience with these drugs increases. The
Board of the CAG had already determined that a Consensus
Can J Gastroenterol Vol 23 No 3 March 2009

TABLE 1
Schemata for voting and grading the evidence in the
literature
Voting options for the Consensus Committee
A

Agree strongly

B

Agree with minor reservation

C

Agree with major reservation

D

Disagree with minor reservation

E

Disagree with major reservation

F

Disagree strongly

Levels of evidence using the GRADE approach
High

Additional research is unlikely to change the Committee’s
confidence in the estimate of the effect

Moderate

Additional research is likely to add important information
thereby impacting the Committee’s confidence in the
estimate of the effect. In turn, this may lead to a change in
the estimate of the effect

Low

Additional research is likely to impact both the Committee’s
confidence in the estimate of the effect and change their
estimate of the effect

Very Low

Any estimate of the effect is uncertain

GRADE Grading of Recommendations, Assessment, Development and Evaluation

Conference on the clinical management of ulcerative colitis
will be conducted in 2010.
Preparation of the manuscript
A draft manuscript was prepared according to the Appraisal of
Guidelines Research and Evaluation (AGREE) principles (11)
and circulated to members for review and completion. The final
draft was circulated for approval by all voting participants and
the nonvoting chair. Before submission for peer review and
publication, the manuscript was posted on a members-only section of the CAG Web site (www.cag-acg.org) for review and
comments by all members of the CAG.

STATEMENTS

Each statement is reflective of the consensus developed during
the conference. The statement numbers represent the numbering scheme devised after the consensus meeting. Some of the
terminology used in the statements is explained below for clarification:
‘Clinical response’ is commonly defined in clinical trials as a
reduction of 70 or more points in the Crohn’s Disease
Activity Index (CDAI).
‘Clinical remission’ is commonly defined as a CDAI of less
than 150 points.
For pediatrics, this is defined as a PCDAI of less than or
equal to 10 points.
‘Disease relapse’ or ‘loss of response’ is usually defined as an
increase in the CDAI of at least 70 points.
For pediatrics, ‘disease relapse’ is defined as an increase of
15 or more points in the PCDAI.
‘Moderate-to-severe’ disease is usually defined by CDAI scores
of between 220 and 400 points.
For pediatrics, this is defined as a PCDAI score greater
than 30 points.
‘Conventional therapies’ commonly refers to
immunosuppressives, such as purine antimetabolites (eg,
187
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6-mercaptopurine or azathioprine) or methotrexate and/or
corticosteroids.
A ‘corticosteroid-dependent’ patient is defined as one who
will experience relapse or flare if their steroid dose is
tapered.
Caveat: Before commencing any TNF antagonist therapy,
the clinician is responsible for ensuring that the necessary
clinical and laboratory resources (eg, for tuberculosis screening) are available to effectively manage any possible serious
adverse event associated with the use of these drugs.
At the time of publication, certolizumab has not received
regulatory approval in Canada. In April 2008, it was approved
for therapeutic use in Crohn’s disease, in the United States.

SECTIoN 1: INDuCTIoN ThERAPY
STATEMENT 1
Biologic therapy with infliximab, adalimumab or certolizumab is clinically effective for the induction of remission in patients who demonstrate continuing Crohn’s
disease symptoms despite conventional therapy (immunosuppressives [purine antimetabolites/methotrexate] and/or
corticosteroids). GRADE: High; Vote: A 96%, B 4%.
Discussion of statement 1
In 1997, a multicentre, double-blind (DB) randomized controlled trial (RCT) compared the efficacy of a single infusion of
infliximab with placebo in 108 adult Crohn’s disease patients
with moderate-to-severe disease activity (12). Four weeks
after the infusion, clinical response was observed in 81% of
those given 5 mg/kg of infliximab (22 of 27 patients), 50% of
those given 10 mg/kg (14 of 28 patients) and 64% of those
given 20 mg/kg (18 of 28 patients), compared with 17% of
those given placebo (four of 24 patients). Similar results were
later obtained in the open-label induction portion of the A
Crohn’s Disease Clinical Trial Evaluating Infliximab in a New
Long-Term Treatment Regimen (ACCENT I) trial (13) in
which 335 of 573 patients (58%) achieved a clinical response
two weeks after receiving a single infliximab infusion. In a
European trial (14), significant healing of endoscopic lesions
was observed in patients on infliximab while there was no
change reported for those in the placebo group (n=8).
The Clinical Assessment of Adalimumab Safety and Efficacy
Studies as Induction Therapy in Crohn’s Disease (CLASSIC-I)
DB RCT (15) investigated the efficacy of adalimumab subcutaneous injections in 299 patients with moderate-to-severe
Crohn’s disease. After two injections at weeks 0 and 2, clinical
remission rates at week 4 were significantly higher in two
adalimumab treatment arms (80 mg/40 mg and 160 mg/80 mg)
compared with placebo (n=74) (24% and 36%, respectively
versus 12%; P=0.004). The open-label induction portion of the
Candesartan in Heart Failure – Assessment of Mortality and
Morbidity (CHARM) trial (16) resulted in 499 of 854 patients
(58%) experiencing a clinical response at week 4.
Certolizumab was also shown to improve clinical response
rates in patients with moderate-to-severe Crohn’s disease
(17). The Pegylated Antibody Fragment Evaluation in Crohn’s
Disease: Safety and Efficacy (PRECISE 1) trial was a DB RCT
in which patients received three subcutaneous injections of
certolizumab (400 mg) or placebo at weeks 0, 2 and 4. Patients
in the active treatment arm had a response rate of 35% (115 of
188

327) compared with 27% (87 of 325) in the placebo group at
week 6 (P=0.02). Additional supporting evidence for certolizumab comes from the open-label induction portion of
PRECISE 2 in which 428 of 668 patients (64%) experienced a
clinical response at week 6 (18).
For patients failing corticosteroid treatment, an open-label
trial (19) examined the efficacy of infliximab induction therapy. Twelve weeks after initiating infliximab induction therapy,
322 of 382 patients (84%) experienced a clinical response and
228 (60%) also achieved clinical remission (12).
Commentary on statement 1
To date, Crohn’s disease induction trials have characteristically
enrolled patients with moderate-to-severe disease, most of
whom have already failed treatment with aminosalicylates,
corticosteroids and immunosuppressive drugs. This step-wise
progression through conventional therapies before administering anti-TNF drugs, is also a commonly practiced clinical
strategy. However, conference delegates stated that a lengthy
trial-and-error treatment algorithm was inappropriate, particularly in situations in which rapid onset of remission was
required, such as in a severe acute flare (see Statement 4).
Despite the absence of rigorous study, both the 2004 CAG
(5) and the Dutch (20) guidelines stated that infliximab could
be used when immunosuppressors were contraindicated. As
evidence, a limited case series indicated that infliximab induction and maintenance therapy was effective in excess of two
years for patients who were intolerant to immunosuppressive
therapy (21). The conference delegates reconfirmed their support for this treatment as an alternate approach.
To date, there have been few prospective RCTs conducted
in children. However, infliximab induction data are available
from the recently completed A Randomized, Multicenter,
Open-Label Study to Evaluate the Safety and Efficacy of AntiTNF alpha Chimeric Monoclonal Antibody in Pediatric
Subjects with Moderate to Severe Crohn’s Disease (REACH)
multicentre pediatric clinical trial. As reported by Hyams et al
(22), 112 children and adolescents six to 17 years of age with
moderately-to-severely active Crohn’s disease were treated
with a standard three-dose (5 mg/kg) infliximab regimen. To be
eligible for inclusion in the trial, all patients were required to
have active disease, despite immunomodulatory therapy. When
assessed at week 10, 59% of patients (95% CI 50% to 68%) had
achieved clinical remission (a score of 10 or less as defined by
the PCDAI). In 88% of patients (95% CI 82% to 94%), the
PCDAI had declined by 15 points or more to a value of 30 or
less, the a priori definition of clinical response. These data
confirm the efficacy of infliximab for inducing clinical remission in pediatric Crohn’s disease. Multicentre clinical trials
using adalimumab and certolizumab for the treatment of active
Crohn’s disease in children have not yet been performed.

STATEMENT 2: DoSING REGIMENS (Box 1)
a) For luminal Crohn’s disease, the dosing regimen for
induction therapy with infliximab is 5 mg/kg
(intravenously) at weeks 0, 2 and 6. Single-dose
induction therapy is not recommended.
GRADE: High; Vote: A 84%, B 12%, C 4%.
b) For luminal Crohn’s disease, the dosing regimen for
induction therapy with adalimumab is 160 mg
(subcutaneously) at week 0 and 80 mg (subcutaneously)
at week 2. GRADE Moderate; Vote: A 84%, B 16%.
Can J Gastroenterol Vol 23 No 3 March 2009
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c) For luminal Crohn’s disease, the dosing regimen for induction
therapy with certolizumab is 400 mg (subcutaneously) at
weeks 0, 2 and 4. GRADE: High; Vote: A 84%, B 16%.
Box 1: Induction Regimens
For luminal Crohn’s disease:
Infliximab (5 mg/kg, intravenously)
At weeks 0, 2 and 6
Adalimumab (subcutaneously)
At week 0 (160 mg)
At week 2 (80 mg)
Certolizumab* (400 mg, subcutaneously)
At weeks 0, 2 and 4
*From reference 165

Discussion of statement 2a
Infliximab: For infliximab, a dose-response relationship was not
found between infliximab induction doses (5 mg/kg, 10 mg/kg or
20 mg/kg) and clinical response (12). An earlier open-label
study (12,23) reported transient induction results with 1 mg/
kg compared with those achieved with 5 mg/kg, 10 mg/kg or
20 mg/kg, thereby indicating that a 5 mg/kg dose of infliximab
is adequate.
Since the publication of the 2004 CAG guidelines (5), the
optimum number of induction doses of infliximab (5 mg/kg)
have increased from two to three for immunogenicity reasons
(24). A subgroup analysis (24) of patients in the ACCENT I
trial compared the efficacy of a three-dose induction regimen of
infliximab at weeks 0, 2 and 6 versus a single-dose induction
regimen at week 0. By week 10, the three-dose induction regimen resulted in 69% of the patients (266 of 385) having a clinical response, of which 42% also achieved remission. Conversely,
of the 188 patients receiving a single induction dose, only 59%
had a response and 32% attained remission (P=0.014 and
P=0.019, respectively). Pearce and Lawrence (25) provided supporting evidence in their observational study. At eight weeks,
the three-dose induction regimen resulted in 93% of patients (13
of 14) achieving remission versus 75% (24 of 32) in those who
received a single dose of infliximab (5 mg/kg).
Commentary on statement 2a
Conference delegates noted that optimal intervals for administration of the three induction doses have not been investigated.
Additional studies are required to assess the efficacy of the
commonly used zero-, two-, and six-week dosing intervals. The
delegates also identified that it is currently unknown if patients
who do not respond to the first two induction doses of infliximab should receive a third dose because the likelihood of
response is probably less than 3%.
Discussion of statement 2b
Adalimumab: For adalimumab, the dose-finding CLASSIC I
trial (15) found that the clinical remission rate at week 4 for
the adalimumab 160 mg/80 mg cohort (n=74) was significantly higher than the placebo cohort (36% versus 12%,
respectively; P=0.001). No significant differences were found
between the lower-dose adalimumab cohorts (40 mg/20 mg
[n=74]; 80 mg/40 mg [n=75]) and the placebo cohort (n=74).
Commentary on statement 2b
Subsequent trials, such as CHARM (16), have not investigated
the efficacy of higher doses of adalimumab for inducing
Can J Gastroenterol Vol 23 No 3 March 2009

remission. The delegates also drew attention to the subgroup of
‘induction-delayed’ responders in the CLASSIC II trial (26).
As part of the open-label portion of the trial, patients who did
not have a response at weeks 0 and 4 continued either their
weekly or every-other-week injections of adalimumab (40 mg);
42% and 49%, respectively, went on to successfully achieve
remission by week 56. This study highlights the variability in
response time to adalimumab induction therapy. For
adalimumab, pediatric dosing is not well established. An ongoing
multicentre pediatric trial uses a loading dose of 160 mg/80 mg
for patients weighing 40 kg or more, and 80 mg/40 mg for those
weighing less than 40 kg.
Discussion of statement 2c
Certolizumab: In a dose-finding, phase II study, three treatment
groups received subcutaneous certolizumab injections of 100 mg,
200 mg or 400 mg at weeks 0, 4 and 8, and were compared with
a placebo control group (27). The clinical response rates were
highest for certolizumab 400 mg, particularly at week 10 (certolizumab 400 mg 52.8%; placebo 30.1%: P=0.006). Subsequently,

in the PRECISE 1 (17) study, the certolizumab (400 mg)
induction treatment arm had significantly superior response
rates compared with the placebo (35% and 27%, repectively;
P=0.02).

Commentary on statement 2c
To the present time, the experience of conference delegates
with certolizumab has been limited mainly to clinical trials.
Pediatric dosing with this drug is not well established.

STATEMENT 3
a) For patients who do not respond to one of the suggested
multiple-dose induction regimens for luminal Crohn’s
disease, additional doses of the same agent are not
recommended. Switching to another TNF antagonist may
be considered on a case-by-case basis.
GRADE: Low; Vote: A 60%, B 36%, C 4%.
b) For patients who have a partial response to one of the
suggested multiple-dose induction regimens for luminal
Crohn’s disease, alternative strategies (which may
include dose escalation or switching to another TNF
antagonist) may be considered on a case-by-case basis.
GRADE: Low; Vote: A 64%, B 32%, C 4%.
Discussion of statement 3a
In a recent study (28), 25 patients with fistulizing Crohn’s disease and primary nonresponse to the three-dose induction regimen for infliximab, were given a second round of induction
therapy with the same drug. After repeating the induction,
28% achieved a complete response. In a second, smaller case
series (29), benefit was seen in three of six patients who were
switched from infliximab to adalimumab because of primary
nonresponse to infliximab. Although the patient numbers are
low, there is evidence that in instances of initial primary nonresponse, it may be beneficial to initiate the use of an alternative TNF antagonist.
Discussion of statement 3b
In the setting of primary nonresponse to infliximab, dose escalation to 10 mg/kg has not been studied in clinical trials. To date,
studies have been restricted to either primary or partial
responders to infliximab induction, and who subsequently lost
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the response during maintenance therapy or involved patients
who became intolerant to infliximab due to acute or delayed
reactions.

Importantly, rapid closure of fistulas with infliximab was not
associated with an increase in abscess development (35).

Commentary on statements 3a and 3b
Conference delegates believed that the lack of response to
standard induction therapy should initiate the consideration
of other potential conditions that could mimic acute Crohn’s
exacerbation (eg, small bowel obstruction due to fibrotic strictures and intra-abdominal abscess). In the clinical experience
of the conference attendees, further therapy with the same
agent in the setting of primary nonresponse is associated with a
low probability of success. The ideal time to initiate a switch to
a different TNF antagonist is unclear. To date, no studies have
investigated switching from infliximab or adalimumab to
certolizumab or vice versa. Similarly, the benefits of switching
from adalimumab to infliximab are also unknown. The delegates further noted that the efficacy of dose escalation for both
adalimumab and certolizumab is unknown.

a) For fistulizing Crohn’s disease, the dosing regimen for
induction therapy with infliximab is 5 mg/kg
intravenously at weeks 0, 2 and 6. Single-dose induction
therapy is not recommended.

STATEMENT 4

A TNF antagonist may be used in hospitalized patients
with luminal or fistulizing Crohn’s disease for situations
in which a rapid onset of action is desired.
GRADE: Moderate; Vote: A 68%, B 28%, C 4%.
Discussion of statement 4
For patients with severe Crohn’s symptoms requiring hospitalization, intravenous steroids are commonly prescribed, and a
therapeutic effect is expected within 10 days (30). In an openlabel study (31), infliximab use was associated with a reduction
in mean hospital stay by three days compared with patients
treated with intravenous hydrocortisone. The use of TNF
antagonist drugs in hospitalized patients should only be considered after sepsis has been excluded. A retrospective study
(32) of 226 consecutive patients identified that preoperative
infliximab therapy did not affect overall postsurgical healing
rates for perianal fistulas.

STATEMENT 5

Infliximab and adalimumab are effective for patients with
active fistulizing Crohn’s disease.
GRADE: High; Vote: A 56%, B 32%, C 12%.
Discussion of statement 5
Infliximab is the only agent to date that has been demonstrated
to completely close Crohn’s disease fistulas in a dedicated RCT
(33). In the CHARM trial (16), a subgroup of 70 patients with
Crohn’s disease fistulas had a significantly higher healing rate
in the adalimumab treatment arms versus placebo at weeks 26
and 56 (P=0.043 and P=0.016, respectively). Fistula closure
with a TNF antagonist appears to be most effective for perianal
fistulas. Abdominal, rectovaginal and enterovesical fisutulas
are associated with lower rates of closure (16,34).
Commentary on statement 5
The majority of the consensus members believed that fistula
closure was an effect that could most likely be observed with all
drugs in the TNF antagonist class, although there are no studies
of fistula closure with certolizumab to date. Management of all
Crohn’s fistulas should be multimodal – with judicious use of
antibiotics, surgical consultation and drainage of abscesses.
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STATEMENT 6 (Box 2)

b) For fistulizing Crohn’s disease, the dosing regimen for
induction therapy with adalimumab is 160 mg at week 0
(subcutaneously) and 80 mg at week 2. GRADE: High;
Vote: A 68%, B 32%.
Box 2: Induction Regimens
For fistulizing Crohn’s disease:
Infliximab (5 mg/kg, intravenously)
Weeks 0, 2 and 6
Adalimumab (subcutaneously)
Week 0 (160 mg)
Week 2 (80 mg)

Discussion of statement 6
An early dose-finding study (33) found no dose-response association with the therapeutic benefit of either 5 mg/kg or 10 mg/kg
infliximab in the three-dose induction regimen for patients with
fistulizing Crohn’s disease. However, a significantly greater
number of patients treated with infliximab experienced a 50%
or more reduction in the number of draining fistulas that persisted for at least four weeks. The median length of time to
response was two weeks.
In the ACCENT II trial, 71.1% of the perianal fistulas
responded to infliximab induction therapy at week 14, during
which time the fistulas ceased draining. Also, 56.4% and 64.0% of
the abdominal and rectovaginal fistulas, respectively, responded to
infliximab induction therapy at week 14 (36). A substudy (34) of
ACCENT II examined the long-term effect of infliximab therapy
in rectovaginal fistulas. Interestingly, the response was not durable, evidenced by the 15.9% decrease in the number of closed,
nondraining fistulas between weeks 10 and 14.
In the CLASSIC I trial (15), 32 patients had either draining enterocutaneous or perianal fistulas. Because these individuals were not evenly distributed across the treatment groups,
the only conclusion to be drawn was that the rates of fistula
improvement and remission were not significantly different
between patients receiving adalimumab and those receiving
placebo. The appropriate dosing and interval of adalimumab
for fistulas was not identified.
Commentary on statement 6
In the setting of Crohn’s disease with fistula, conference delegates believed that induction therapy with a TNF antagonist
must be followed by appropriate maintenance therapy. The
delegates acknowledged that a patient with fistulizing Crohn’s
disease represents a complex treatment scenario, and it is recommended that treatment algorithms be developed alongside
multidisciplinary consultations that should include a surgeon.

STATEMENT 7

Patients who do not respond to one of the suggested multiple- dose induction regimens for fistulizing Crohn’s disease
present a special problem and must be managed on a case-bycase basis. GRADE: Low; Vote: A 36%, B 52%, C 12%.
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Discussion of statement 7
Crohn’s disease patients who have fistulas refractory to initial
induction therapy with a TNF antagonist represent a special
management problem. Treatment options with TNF-antagonist
therapy include repetition of the induction cycle and dose
escalation, specifically with infliximab (28,36). No clinical trials
have investigated the therapeutic benefit of switching to a
second TNF antagonist in the setting of fistulas. TNF antagonist
therapy in combination with surgical intervention is safe and
does not increase the risk of infection (37). Surgical intervention, such as seton drainage or fistulotomy, is often necessary.

SECTIoN 2: MAINTENANCE ThERAPY
STATEMENT 8 (Box 3)
a) In patients who have responded to an induction regimen,
maintenance therapy with infliximab (5 mg/kg every
eight weeks), adalimumab (40 mg subcutaneously every
two weeks) or certolizumab (400 mg subcutaneously
every four weeks) has been shown to maintain remission
(Box 3). GRADE: High; Vote: A 72%, B 28%.
b) Selected patients can be successfully maintained with an
immunosuppressive drug alone following induction
therapy with a TNF-antagonist. GRADE: Medium;
Vote: A 40%, B 44%, C 12%, D 4%.
Box 3: Maintenance Regimens
For patients who responded to induction regimens:
Infliximab (5 mg/kg, intravenously)
Every 8 weeks
Adalimumab (40 mg, subcutaneously)
Every 2 weeks
Certolizumab* (400 mg, subcutaneously)
Every 4 weeks
*From reference 165

Discussion of statement 8a
Infliximab: In the ACCENT I trial (13), all patients received
an induction dose of 5 mg/kg of infliximab at week 0. Patients
were randomly assigned at week 2 (based on their initial
response) to one of three groups that received subsequent
induction doses at weeks 2 and 6, and every eight weeks thereafter with either placebo, 5 mg/kg infliximab or 5 mg/kg infliximab for induction, followed by 10 mg/kg maintenance doses.
At week 30, patients in the infliximab treatment arms had a
higher rate of sustaining remission (41.8%) than those in the
placebo control group (21%). Long-term analyses showed that
the median time to loss of response to the single induction
dose in the placebo group was 19 weeks. Conversely, patients
receiving 5 mg/kg or 10 mg/kg infliximab maintenance therapy
maintained their response for a median time of 38 weeks
(P=0.002) or in excess of 54 weeks (P=0.0002), respectively. In
the pediatric REACH (38) study, all responders (n=104) to the
open three-dose induction regimen were randomly assigned to
receive infliximab maintenance therapy (5 mg/kg) at either
eight- or 12-week intervals. At week 54, 33 of 52 (63.5%) and
29 of 52 (55.8%) patients receiving infliximab every eight
weeks had a clinical response and were in clinical remission,
respectively, compared with 17 of 51 (33.3%) and 12 of 51
(23.5%) patients receiving treatment every 12 weeks (P=0.002
and P<0.001, respectively).
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Adalimumab: In the CHARM study (16), 778 patients were
randomly assigned at week 4 based on their response to an
open-label, two-injection induction regimen with adalimumab
(80 mg/40 mg). At week 26, there were significantly more
patients in the two adalimumab treatment arms, 40 mg every
week or every other week, in remission (40% and 47%, respectively) than those in the placebo group (17%; P<0.001). By week
56, 36% and 41% of the every week and every other week treatment arms, repectively, were still in remission compared with
12% receiving placebo (P<0.001). No significant differences in
clinical remission rates were identified between the two treatment arms.
The smaller CLASSIC II trial (n=299) investigated
CLASSIC I patients who were in remission at weeks 4 and 6 following adalimumab induction therapy, plus one injection of 40 mg
adalimumab maintenance therapy. These patients were then randomly assigned to receive 40 mg adalimumab every week or every
other week, or placebo. Of the 55 randomly assigned patients,
significantly more individuals in the adalimumab groups (79%
and 83%, repectively) were in remission by week 56 than those in
the placebo group (44%; P<0.05).
Certolizumab: The efficacy of certolizumab maintenance therapy was investigated in patients who received three induction
doses at weeks 0, 2 and 4, after which they were randomly
assigned according to their baseline C-reactive protein level at
week 6 (18). Patients receiving injections of 400 mg of certolizumab pegol every four weeks had a remission rate of 48% at
week 26 compared with 29% in the placebo group (P<0.001).
Discussion of statement 8b
Both azathioprine and 6-mercaptopurine have been shown to
induce remission and to act as steroid-sparing agents in Crohn’s
disease (39,40). However, the slow onset of action of these
drugs limits their effectiveness for patients with acute symptoms in whom a rapid therapeutic response is required. A common clinical strategy is to use corticosteroids as a bridge to
maintenance with an immunosuppressive. For patients intolerant or resistant to corticosteroids, induction with a TNF antagonist can also function as a therapeutic bridge in patients who
are immunosuppressant naive (41). Small open-label trials
(42,43) have also demonstrated that infliximab induction therapy can be used as a bridge to maintenance therapy with
methotrexate for both luminal and fistulizing disease.
Commentary on statement 8b
Delegates who disagreed with voting statement 8b expressed
concern that this strategy would result in intermittent exposure
to anti-TNF drugs thereby stimulating antibody formation and
sensitizing the patient to future use of TNF antagonist agents.

STATEMENT 9
a) During maintenance therapy with infliximab, a
diminished or suboptimal response can be managed by:
I. shortening the interval between infliximab dosing; or
II. increasing the dose to 10 mg/kg.
GRADE: Moderate; Vote: A 80%, B 20%.
b) During maintenance therapy with adalimumab, a
diminished or suboptimal response can be managed by
weekly dosing. GRADE: High; Vote: A 64%, B 36%.
c) During maintenance therapy with certolizumab, a diminished
or suboptimal response can be managed by a supplemental
dose. GRADE: Very low; Vote: A 16%, B 60%, C 24%.
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Discussion of statement 9a
The clinical efficacy of infliximab in both rheumatoid arthritis
and Crohn’s disease has been associated with trough concentrations above 1 µg/mL. Crohn’s disease and rheumatoid arthritis patients who require dose escalations appear to clear
infliximab more rapidly than other patients (44,45). Regular
maintenance infusions with infliximab appear to maintain
therapeutic blood levels resulting in improved clinical outcomes including mucosal healing and fewer hospitalizations
compared with episodic ‘on-demand’ therapy (46). In a singlecentre retrospective review (47), 64% of patients undergoing
maintenance infliximab therapy required dose intensification,
either by a dose increase or an interval decrease. Of those
patients, 76% were able to regain response and remain on
infliximab maintenance. A small observational study (48) also
suggested that infliximab dose escalation to 10 mg/kg resulted
in an improvement in Crohn’s disease activity as assessed by
the Harvey-Bradshaw index.
Discussion of statement 9b
Although the CLASSIC II and CHARM trials (16,26) found
that adalimumab maintenance dosing every other week was
effective therapy compared with placebo, both had treatment
arms that received adalimumab (40 mg) every week. Although
no significant difference in remission rates between these two
treatment arms were identified, the weekly injections were
well-tolerated and may be a treatment option for patients who
are failing the every other week maintenance regimen. Two
studies indicated that the successful dose escalation from every
other week to every week occurs in approximately one-half of
the patients who responded to open-label induction therapy
but then lose response to every other week dosing regimen
(26,49).
Discussion of statement 9c
In the PRECISE trial (50), patients who experienced loss of
response to maintenance therapy underwent re-induction with
a single supplemental dose of certolizumab (400 mg). This
resulted in 44% of patients achieving remission.
Commentary on statement 9
Up to 30% of primary responders to TNF antagonist therapy
lose response over the following six to 12 months
(13,16,36).
Possible causes of secondary failure include a change in
the natural history of disease, antibody formation and loss of
response to the TNF antagonist mechanism of action. The
clinician should also be alert to noninflammatory causes of
refractory symptoms such as the presence of fibrostenotic
disease, small bowel bacterial overgrowth, intra-abdominal
abscess, intestinal infections (particularly those due to
Clostridium difficile) and irritable bowel syndrome.
Delegates expressed concern that there is currently no clinical trial evidence examining dose intensification with
adalimumab for patients losing response to once every other
week maintenance dosing. Clinical experience among the delegates with supplemental dosing of certolizumab was limited.

STATEMENT 10

For Crohn’s disease patients with a diminished or suboptimal
response or for those who are intolerant to a particular TNF
antagonist, maintenance therapy may be continued by switching to a different TNF antagonist.
GRADE: Low; Vote: A 28%, B 64%, C 4%, D 4%.
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Discussion of statement 10
Previous exposure to a TNF antagonist agent is associated with
a reduced response to a new TNF antagonist drug compared
with those who are TNF antagonist naive (16). However, in a
group of patients specifically selected for loss of response to
infliximab maintenance therapy, switching to adalimuab
resulted in a 14% increase in the remission rate at week 4 compared with placebo (21% versus 7%; P<0.001) (51). This trend
was also observed in two earlier small pilot studies (52,53) as
well as an open-label trial (54).
To date, no study has directly compared the strategy of
dose escalation with a within-class change of drug. A cost
analysis comparing infliximab dose escalation with switching to adalimumab suggested that dose escalation will yield
more quality-adjusted life-years compared with switching to
adalimumab; however, the cost was considerable (55).
Commentary on statement 10
The consensus panel believed that while there were no RCTs to
address this issue, the evidence from the rheumatological literature suggested that resumption of clinical efficacy after switching
to a new agent is an effect inherent to the TNF antagonist drug
class (56-58). Delegates disagreeing with the statement believed
that the clinical effect associated with within-class switching
was modest and not demonstrably better than dose escalation. In
switching to a different anti-TNF agent, it is important to be
cognizant of each drug’s unique safety and efficacy profile (59).

STATEMENT 11

Sensitization to TNF antagonists can occur and is characterized by antidrug antibody formation, hypersensitivity reactions and/or a loss of clinical response. The incidence of
these events may be reduced by:
I. regular maintenance therapy;
II. the use of concomitant immunosuppressive therapy with
azathioprine, 6-mercaptopurine or methotrexate; or
III. in the case of infliximab, pretreatment with corticosteroids. GRADE: High; Vote: A 52%, B 44%, C 4%.
Discussion of statement 11
All biologic agents are foreign proteins and have the potential to
induce an immunogenic response. While more data exist for
infliximab, antibody formation is likely a class effect common to
all TNF antagonist drugs (60). Patients who develop antibodies
to biologic agents theoretically have a higher likelihood of
infusion reactions, shorter duration of response to infusions and
the potential for eventual loss of response to that agent (61,62).
Regular maintenance infusions of infliximab instead of episodic (ie, ‘on-demand’) infusions have been rigorously demonstrated to reduce the formation of antibodies to it (13,24).
Also, pretreatment with intravenous hydrocortisone has been
shown to lower antibody levels compared with placebo (63). In
patients receiving intermittent infliximab therapy, concomitant therapy with either azathioprine or methotrexate was
associated with reduced antibody formation, higher serum
infliximab levels and fewer infusion reactions (44,64). While
antibody formation can be inhibited with the use of azathioprine or methotrexate, there is no evidence that this strategy will either maintain or improve the effectiveness of the
TNF antagonist during regularly scheduled, maintenance dosing (see Statement 12). A recent two-year trial in stable
patients receiving scheduled maintenance infliximab
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demonstrated that continuation of immunosuppressive therapy
beyond six months offered no clear benefit over scheduled
infliximab monotherapy. However, infliximab monotherapy
was associated with lower median infliximab trough levels and
increased C-reactive protein levels (65).
Adalimumab should theoretically exhibit less immunogenicity than infliximab because of its ‘humanized’ structure.
However, antibodies to adalimumab have been documented in
Crohn’s disease and are associated with decreased clinical
response (26,52,66). Antibody formation was also observed
with certolizumab during both induction (9%) and maintenance therapy (8%) (17,18).
Commentary on statement 11
Conference delegates expressed concern that some patients
undergoing scheduled maintenance therapy with infliximab
experienced interruption in their treatments because of insurance coverage issues (eg, when changing insurance providers or
due to policies of some third-party payers that do not fund full
maintenance therapy).
Corticosteroid pretreatment can be accomplished with
prednisone (50 mg orally 24 h before infusion), or either hydrocortisone (100 mg intravenously) or methylprednisone (20 mg
to 40 mg intravenously) given 20 min before infusion (67).

STATEMENT 12

Patients with Crohn’s disease who are receiving regular maintenance TNF antagonist therapy may derive clinical benefit
with the use of concomitant immunosuppressive therapy (eg,
azathioprine, 6-mercaptopurine or methotrexate). The magnitude of this benefit is unknown at the present time and
must be balanced against the risk of additional immunosuppression. GRADE: Low; Vote: A 72%, B 28%.
Discussion of statement 12
Gastroenterologists have broad clinical experience with the
use of immunosuppressant drugs (azathioprine, methotrexate,
6-mercaptopurine) because they are effective steroid-sparing
agents and can maintain remission in a subset of patients with
Crohn’s disease (68). As a result, a common clinical strategy is
to combine an immunosuppressive agent and an anti-TNF drug
for Crohn’s disease maintenance therapy. However, mounting
evidence suggests that combining immunosuppressants and
biologics for maintenance carries added risk and may not be
necessary, provided that regular anti-TNF maintenance dosing
is performed (69). Along with an increased risk of infection,
cases of rare hepatosplenic T cell lymphoma have been reported
in young males treated with azathioprine or 6-mercaptopurine
and infliximab (see Statement 18) (70). An observational
study (71) concluded that immunomodulators did not have an
effect on response or duration of response to regular infusion of
infliximab in either luminal or fistulizing Crohn’s disease
(n=200). A recent study (72) in patients with stable Crohn’s
disease in remission, found that there was no clear benefit of
immunosuppressives over regular maintenance infliximab up
to two years. For situations in which episodic or ‘on-demand’
infliximab therapy is provided, the concomitant use of
immunosuppressants have reduced antibody formation to
infliximab and improved its pharmacokinetics (64). With
adalimumab, response rates did not differ significantly
between patients receiving or not receiving concomitant
immunosuppressants (26).
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Commentary on statement 12
Conference delegates believed that the potential and as yet
unproven benefits of concomitant immunosuppressive drugs and
anti-TNF drugs must be balanced against the potential risks of
infection and malignancy. No study has specifically examined
the use of concurrent immunosuppressive therapy with antiTNF drugs in patients who were already refractory to the same
immunosuppressant drug.
At the time of consensus, the results of two potentially
pivotal clinical trials (The Community Intervention Trial for
Smoking Cessation [COMMIT] and The Study of Biologic and
Immunomodulator Naive Patients in Crohn’s Disease [SONIC])
were unavailable (73,74). Because both studies are particularly
relevant to the present consensus statement, they are discussed
here at the request of the Steering Committee. The COMMIT
clinical trial investigated the effectiveness of infliximab with or
without concomitant immunosuppressant therapy (methotrexate, 25 mg/week) in patients with active disease in spite of
prednisone treatment for six weeks. The outcome of this
50-week DB RCT found no difference in efficacy or tolerance of
infliximab with or without methotrexate. In the SONIC trial,
508 Crohn’s disease patients naive to both immunomodulators
and biologic therapy were treated with azathioprine alone, azathioprine in combination with infliximab, or infliximab alone.
At week 26, steroid-free remission was achieved by 31% of the
azathioprine cohort. Conversely, the infliximab and azathioprine
and infliximab cohorts achieved 57% and 44% remission,
respectively (P<0.001); there was no significant difference
among these cohorts regarding mucosal healing at 26 weeks.
Week 52 data are still pending. This study provides evidence
that infliximab monotherapy is a reasonable option for treatment of active Crohn’s disease in patients who have not
received a previous course of azathioprine.

STATEMENT 13

For the patient who has responded favourably to 52 weeks of
TNF antagonist maintenance therapy, the benefits of continuing therapy appear to outweigh the risks of discontinuation. GRADE: Low; Vote: A 44%, B 52%, C 4%.
Discussion of statement 13
There are no studies comparing the efficacy of more than one
year of TNF antagonist therapy with placebo. In the rheumatological literature, TNF antagonist drugs appear to have clinical
effect for as long as they are given (75).
Commentary on statement 13
Despite the lack of evidence, the Consensus Group maintained
that for patients with Crohn’s disease severe enough to require
therapy, discontinuation of the TNF antagonist agent after one
year was associated with a significant risk of relapse. Also, discontinuation of treatment could potentially lead to sensitization should retreatment be required in the future.

SECTIoN 3: SAFETY ISSuES

While serious events associated with TNF-antagonist therapy
are rare, patients should be properly informed of the potential
risks of infection, malignancy, autoimmunity and demyelinating neurological disorders. Given the relatively recent
development of these drugs, the long-term risks associated
with their use are currently unknown. Before initiation of
treatment, physicians should diligently investigate risk factors
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predictive of adverse events. In particular, screening for
tuberculosis should be performed before initiation of therapy.
Prescribing physicians should practice in an environment
where appropriate laboratory, diagnostic imaging and consultation resources are available to safely manage this complex
group of patients.

STATEMENT 14

TNF antagonist therapy is usually contraindicated in the following situations:
a) Patients with a clinically significant bacterial infection; and
b) Patients with moderate to severe (New York heart
Association class III or IV) congestive heart failure.
GRADE: High; Vote: A 92%, B 8%.
Discussion of statement 14a
Clinically significant bacterial infections include pneumonia,
urinary tract infections and cellulitis, which require the use of
antibiotic therapy and/or hospitalization (71,72). TNF has a
central role in host defense mechanisms to bacterial and opportunistic infections. In a meta-analysis (76,77) of nine randomized, placebo-controlled trials (n=5000), TNF antagonists
(adalimumab and infliximab) used for rheumatoid arthritis
demonstrated a pooled OR of 2.0 (95% CI 1.3 to 3.1) for serious infection. However, in a large, observational registry of
Crohn’s disease, The Crohn’s Therapy, Resource, Evaluation
and Assessment Tool (TREAT), infliximab was not an
independent risk factor for serious infection. In this registry,
independent risk factors for infection included prednisone use,
narcotic analgesic use and moderate-to-severe disease activity
(78). The most common infections included respiratory tract
(ie, sinusitis, pharyngitis and bronchitis) and urinary tract
infections as well as cellulitis, abscess and skin ulceration (79).
Opportunistic infections (eg, herpetic, pneumocystis and
histoplasmosis) have been reported both with infliximab and
adalimumab, although the incidence rates are extremely low
(80-89). In a case-control analysis (90), inflammatory bowel
disease patients treated with infliximab had an OR of 4.4 (95%
CI 1.2 to 17.1) for developing an opportunistic infection; concomitant immunosuppression therapy dramatically increased
the OR to 14.5 (95% CI 4.9 to 43).
Discussion of statement 14b
The association between infliximab use and worsening of congestive heart failure was first reported in a randomized, placebocontrolled trial (85) assessing infliximab therapy in 150 patients
with New York Heart Association class III or IV congestive
heart failure (left ventricular ejection fraction of 35% or less).
High doses of infliximab (10 mg/kg) were associated with an
increase in all-cause mortality and congestive heart failure
hospitalizations (hazard ratio 2.84; 95% CI 1.01 to 7.97; nominal P=0.043). Congestive heart failure has been reported in a
retrospective study (91) of United States health care claims
data of 4018 patients with either rheumatoid arthritis or
Crohn’s disease. Overall, 0.2% presumed cases of heart failure
were identified following treatment with infliximab, which was
not statistically significant compared with unexposed individuals. New-onset heart failure in 10 relatively young individuals
(younger than 50 years of age) has been associated with TNF
antagonist therapy (92).
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STATEMENT 15

Patients who have experienced a severe hypersensitivity
reaction to a TNF antagonist should not be retreated with
the same agent. GRADE: High; Vote: A 84%, B 16%.
Discussion of statement 15
Acute infusion reactions to infliximab occur in up to 5% of
patients, with 1% of the reactions being severe (93).
Subcutaneously administered adalimumab (40 mg every other
week or 40 mg every week) and certolizumab can be associated
with mild-to-moderate injection site reactions in 3% to 6% of
patients (eg, irritation, erythema) (16,17).
Acute infusion reactions occur within 24 h after administration of the drug (usually between 10 min and 4 h). Most symptoms are mild and include pain or itching at the infusion or
injection site, rash, urticaria and fever. Severe infusion reactions
producing hypotension, chest pain, dyspnea, laryngospasm and
angioedema are rare acute infusion reactions that may occur
after a dose of infliximab. Milder symptoms associated with
infliximab can be abated by temporarily halting infusion and readministering the drug at a lower rate along with acetaminophen
and diphenhydramine. The benefit of pretreatment with acetaminophen, diphenhydramine and/or steroids to prevent infusion
reactions remains to be determined. However, there are limited
data suggesting that premedication in individuals who have had
infusion reactions may reduce subsequent reactions (94).
Concomitant immunomodulator therapy may reduce the risk of
infusion reactions, particularly if infliximab is used episodically
(95).
Delayed infusion reactions with infliximab occur from 24 h
to 14 days after administration and include symptoms of arthralgia, fever, malaise, urticaria, myalgia, angioedema, lymphadenopathy and itching. Life-threatening serum sickness
reactions have been reported (13,80,96-99). In the event of a
severe hypersensitivity reaction, switching to a different TNF
antagonist agent (adalimumab or certolizumab) may prevent
recurrence but should be approached with caution (100).
Commentary on statement 15
In this setting, some conference delegates would advocate a
desensitization regimen (101).

STATEMENT 16

In patients with pre-existing demyelinating disorders, the
risks and benefits of TNF antagonist therapy should be carefully considered in consultation with a neurologist.
GRADE: High; Vote: A 76%, B 24%.
Discussion of statement 16
A rare complication of TNF antagonist agents is new onset or
the exacerbation of central nervous system demyelinating disorders including multiple sclerosis, optic neuritis and transverse
myelitis (102-106). The product monographs for both infliximab and adalimumab reflect this clinical association (107,108).
However, demyelinating diseases have also been demonstrated
to be more common in patients with inflammatory bowel disease independent of TNF antagonist drug use (109). For infliximab, one patient of 879 patients in the ACCENT I and II
trials (18,45) developed multiple sclerosis attributed to the
therapeutic drug. With certolizumab, two patients in the same
clinical trial experienced substantially decreased visual acuity
that was attributed to the trial drug (27). In both of the
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PRECISE 1 and 2 trials, there were no adverse events of this
nature with certolizumab (17,18).
Commentary on statement 16
Some delegates have used TNF antagonist therapy in patients
with remote stable or mild multiple sclerosis without worsening
neurological symptoms. TNF antagonist treatment of patients
with pre-existing demyelinating disease should only be considered in collaboration with a neurologist.

STATEMENT 17

live attenuated vaccine is contraindicated in patients during
treatment with TNF antagonists.
GRADE: Moderate; Vote: A 81%, B 19%.
Discussion of statement 17
Although no data on the effect of live vaccines on patients
receiving concurrent TNF antagonist therapy are available,
these vaccines should not be administered to such patients.
Immunosuppressants can increase the risk of disseminated
infection from the vaccine virus or bacteria.
Commentary on statement 17
Commonly administered live vaccines include mumps, measles,
rubella, yellow fever, Bacille Calmette-Guerin, oral polio and
varicella.

STATEMENT 18

Any patient being considered for TNF antagonist therapy
with a current or past malignancy, including lymphoma,
should be managed in consultation with an oncologist.
GRADE: Low; Vote: A 73%, B 27%.
Discussion of statement 18
In 2006, a meta-analysis (77) of nine RCTs reported a threefold increased risk (OR 3.3; 95% CI 1.2 to 9.1) of malignancies
observed in patients with rheumatoid arthritis receiving either
infliximab or adalimumab therapy. A United States observational national registry study (110) in rheumatoid arthritis
reported an increased risk of dermatological malignancies
(melanoma and nonmelanoma) but not other malignancies
with the use of anti-TNF agents. A meta-analysis (111) of
placebo-controlled trials (21 trials in the safety analysis) of
TNF antagonist agents for luminal and fistulizing Crohn’s disease reported no increase in malignancy compared with placebo. The TREAT registry, which followed patients with
Crohn’s disease, showed no increased risk of malignancy,
including lymphoma, in patients (over a period of 15,000
patient-years) receiving infliximab (112).
More specifically, initial concerns were raised about the
increased incidence of lymphoma with the use of anti-TNF
agents. Confounding factors such as type and severity of chronic
disease, as well as concomitant immunsuppressives, make it difficult to quantify this risk (113). A national registry study (114)
in rheumatoid arthritis reported no increased risk of lymphoma
with anti-TNF use. The TREAT registry (3272 infliximabexposed versus 2001 unexposed patients ) reported no difference in the incidence of lymphoma in infliximab-treated
patients (0.06 per 100 patient-years) compared with noninfliximab-treated patients (0.05 per 100 patient-years; RR 1.3;
95% CI 0.4 to 5.0) (112). The incidence rate ranges from 0.2%
to 1.4% (80,81).
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Hepatosplenic T cell lymphoma (HSTCL), a rare and aggressive form of non-Hodgkin’s lymphoma, has been reported in
inflammatory bowel disease patients receiving concomitant
thiopurines and infliximab. As of September 2008, HSTCL has
been reported mostly in young adult males (12 to 58 years of age)
with Crohn’s disease (13 cases) or ulcerative colitis (three cases).
Two of the above cases had also been exposed to adalimumab.
An additional case of HSTCL with adalimumab in a rheumatoid
arthritis patient (61 years of age) has been reported (115-117).
There are few data regarding anti-TNF treatment in patients
with past or concurrent malignancy. One trial (118) observed no
cancer progression during therapy with infliximab in a group of
individuals with advanced disease. Nonetheless, use of TNF
antagonist drugs in the setting of previous or treated malignancy
should not be attempted, apart from a multidisciplinary approach
in consultation with an expert oncological team.

STATEMENT 19

Caution should be exercised before administering TNF
antagonist therapy in the following situations:
I. in patients with a suspected abscess (perianal or intraabdominal); or
II. in patients with a suspected intestinal obstruction.
GRADE: Low; Vote: A 72%, B 16%, C 12%.
Discussion of statement 19
A perianal or intra-abdominal abscess will not respond to TNF
antagonist therapy alone, and could potentially lead to sepsis in
this setting. Suspected abscesses should be investigated and drained
when appropriate, and treated in combination with antibiotic
therapy. Small intra-abdominal abscesses that are not amenable to
drainage may respond to antibiotic therapy and do not necessarily
preclude the subsequent use of a TNF antagonist agent.
There has been some concern about potentially precipitating obstructive symptoms due to stricturing Crohn’s disease
following anti-TNF therapy (119,120). An analysis of the
TREAT registry and ACCENT 1 trial data found no such association with infliximab; however, the authors reported an
association of strictures or bowel obstruction with disease
severity, disease duration, ileal location and new corticosteroid
use by multivariate analysis (121). Fibrostenotic small bowel
disease resulting in subacute bowel obstruction will not respond
to TNF antagonist therapy and should be treated surgically.
However, clinical uncertainty as to the degree of inflammatory
component in stricturing disease often exists and TNF antagonist therapy may be attempted provided that close clinical
monitoring is performed (122). In several case reports (123125), systemic infliximab therapy successfully resolved stricturing. In one report (126), systemic treatment failed but the
stricture responded well to local injections of infliximab via the
sclerotherapy technique. There is limited experience with this
technique in Canada. TNF antagonist therapy appears to neither promote a profibrotic transcriptional response or affect
existing fibrosis (127,128).

STATEMENT 20

TNF antagonist therapy should be administered with caution
to patients who have a history of recurrent bacterial or viral
infections. GRADE: High; Vote: A 60%, B 32%, C 8%.
Discussion of statement 20
Patients with Crohn’s disease may have a higher background
risk for acquiring tuberculosis infection, possibly due to the use
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of immunosuppressive medications (129,130). Additional risk
factors include the use of steroids and immunosuppressive
drugs. Before starting TNF antagonist therapy, an appropriate
clinical history of risk factors for tuberculosis exposure needs to
be completed in addition to the tuberculin skin test (TST) and
a chest x-ray. The interferon-gamma release assay (eg,
QuantiFERON, Cellestis, USA) is being used in some centres
as a screening test for tuberculosis and is more specific for
latent tuberculosis. Individuals with evidence of latent infection should be evaluated by an infectious disease consultant for
appropriate medical therapy. It should be noted that individuals with a negative TST and chest x-ray have still developed
tuberculosis after TNF antagonist therapy (131,132). In a
patient with a normal chest x-ray and positive TST, antituberculosis prophylaxis should be commenced before initiating the
TNF antagonist therapy (133).

The use of infliximab in organ transplant recipients on multiple immunosuppressants should be approached with caution
due to the increased risk of opportunistic infections. The effect of
TNF antagonist therapy on graft function remains to be determined. There is some evidence that TNF antagonist therapy may
help prevent ischemia/reperfusion rejection (126). TNF antagonists have been used successfully to treat and prevent acute rejection in organ transplant recipients and to treat acute graft versus
host disease (142,143). There are reports of patients developing
inflammatory bowel disease following organ transplantation who
were successfully treated with TNF inhibitors (144,145). As such,
a TNF antagonist may assume a dual role in organ transplant
recipients. However, in the absence of long-term studies conducted with a large cohort, the safety and efficacy of TNF antagonists in this clinical setting are largely unknown.

Commentary on statement 20
Conference delegates noted that patients with recurrent urinary tract infections, skin infections, human papilloma virus or
herpes simplex virus (HSV 1 or 2) should receive the appropriate antibiotic or antiviral prophylaxis.

TNF antagonist therapy should be administered with caution
to patients who are planning pregnancy, are pregnant or lactating. GRADE: Low; Vote: A 80%, B 20%.

STATEMENT 21

TNF antagonist therapy should be administered with caution
to patients after consultation with the appropriate specialist
in the following instances:
I. hIV infection;
II. hepatitis B and C; and
III. organ-transplant recipients on multiple
immunosuppressives.
GRADE: Low; Vote: A 80%, B 16%, C 4%.
Discussion of statement 21
HIV infection is not an absolute contraindication to the use of
TNF antagonist therapy. While extreme caution is required, several case reports have demonstrated the successful use of infliximab for induction and maintenance therapy of Crohn’s disease in
patients with controlled HIV. In one case report (134), a Crohn’s
disease-HIV patient underwent induction and maintenance therapy with infliximab for a minimum of two months. In a second
case report (135), the patient developed an allergic reaction to
infliximab maintenance therapy and treatment was stopped after
only two months. There is no published information regarding
adalimumab or certolizumab in this setting.
Life-threatening flares of hepatitis B resulting in fulminant
hepatic failure and death have been reported with TNF antagonist therapy, particularly when immunosuppression is withdrawn.
These situations have occurred in patients who were previously
asymptomatic hepatitis B virus carriers (136,137). Serological
testing for the hepatitis B virus should be conducted before
initiation of TNF antagonist therapy in patients with risk factors
for the infection (138). Prophylactic therapy with lamivudine
may prevent hepatitis B progression (139,140). Conference
delegates noted that consultation with a hepatologist should be
considered in the setting of hepatitis B infection.
To date, TNF antagonist therapy has not been associated
with increased hepatitis C viremia. An ongoing Phase IIIB randomized, open-label trial (141) is investigating the effect of
infliximab induction on the efficacy of pegylated-interferon/
ribavirin in patients with genotype 1 hepatitis C virus infection.
However, the long-term effects of TNF-antagonist therapy in
the setting of hepatitis C virus infection are unknown.
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STATEMENT 22

Discussion of statement 22
To date, there are limited data reporting pregnancy outcomes
in TNF antagonist-exposed patients. Most available information pertains to infliximab exposure. The rates of spontaneous
abortions and neonatal complications do not appear to differ in
infliximab-treated Crohn’s disease patients compared with
non-infliximab-treated patients or the general population
(146-148). Fewer data are available regarding adalimumab and
pregnancy but the trend is similar to that reported for infliximab (149). No data on certolizumab are available, but there is
no reason to believe that this agent will affect pregnancy outcomes differently from the other TNF antagonists. Larger registries (that are ongoing) are necessary to better assess and
quantify the risk of TNF antagonists during pregnancy.
For new mothers, a single case report (150) found no evidence of infliximab in breast milk. The mother continued
infliximab maintenance therapy (10 mg/kg) throughout her
pregnancy, with the last infusion completed two weeks before
delivery. The breastfed infant’s high serum level of infliximab
was attributed to placental transfer. The levels slowly declined
during a period of six months, indicating that the half-life of
infliximab was prolonged, similar to other maternally acquired
antibodies. No information has been reported for adalimumab
or certolizumab in these circumstances.
Commentary on statement 22
In all patients, the risk of TNF antagonist therapy in pregnancy
needs to be balanced against control of the underlying Crohn’s
disease. TNF antagonists (infliximab, adalimumab and certolizumab) are categorized in pregnancy as class B drugs by the
United States Food and Drug Administration (no documented
fetal toxicity). Discussion of the risks and benefits of TNF
antagonist therapy with patients of child-bearing age should be
conducted before conception if they are planning or considering pregnancy. If maintenance therapy with a TNF antagonist drug is planned during pregnancy, the timing of the last dose
before delivery should be based on the half-life of the drug
because potential for placental transfer of the drug is increased
during the third trimester and at the time of delivery. For
example, the last dose of infliximab before the delivery should
be given at week 32 of pregnancy.
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TABLE 2
Studies in which tumour necrosis factor (TNF) antagonists (infliximab) were used to treat patients with Crohn’s disease
(CD) who were experiencing debilitating extraintestinal manifestations associated with CD in spite of conventional therapy
(2002 to 2008)
Extraintestinal
manifestation

Reference, year

Trial design

Outcomes

Ankylosing spondylitis

Herfarth et al (167), 2002

Open-label

At week 12, 35 of 69 patients (61%) experienced
significant improvement while 41% had complete
resolution of arthritis

Kaufman et al (168), 2005

Case series (n=11)

Overall improvement experienced by seven patients;
two partial responders and two nonresponders

Rednic et al (169), 2006

Case report

Overall improvement

Peripheral arthritis

Generini et al (170), 2004

Controlled trial comparing outcomes
in active CD (n=16) versus
inactive CD (n=8)

In both cohorts, therapy was associated with significant
improvement compared with baseline scores (P<0.01)

Pyoderma gangrenosum

Batres et al (171), 2002

Case report (pediatric; peristomal variant)

Complete healing

Brooklyn et al (172), 2006

Randomized, double-blind,
placebo-controlled trial (n=30)

By week 2, 46% of the patients in the infliximab group
experienced improvement compared with 6% in the
placebo group (P=0.025). There was no difference in
response between patients with or without inflammatory
bowel disease

Ferkolj et al (173), 2006

Case report

Complete healing after five weeks

Hewitt et al(174), 2007

Case report

Complete healing

Grange et al (175), 2002

Case report

Complete healing by week 11

Kaufman et al (168), 2005

Case series (n=4)

Improvement in all patients after a single infusion;
complete healing of ulcers in three patients after
repeated infusions

Uveitis

Kugasthasan et al (176), 2003 Case report (pediatric)

Complete healing with no recurrence after one year

Ljung et al (177), 2002

Case series (n=8)

Complete healing in three patients; partial healing in three;
temporary improvement observed in two.

Mimouni et al (178), 2003

Case series (n=3) (peristomal variant)

Complete healing in two patients; one had a partial
response

Regueiro et al (179), 2003

Retrospective, multicentre study (n=13)

Complete healing in three patients; 10 responded to
induction and continued with maintenance infusions;
100% discontinued corticosteroid treatment

Sapienza et al (180), 2004

Case series (n=4)

Complete healing at week 4

Triantafillidis et al (181), 2002 Case report

Improvement of skin lesions at week 2 with complete
healing thereafter; no recurrence

Zaccagna et al (182), 2003

Case report

Complete healing

Fries et al (183), 2002

Case report

Complete resolution after first infusion

STATEMENT 23

TNF antagonist therapy may be beneficial in certain inflammatory conditions associated with Crohn’s disease (Table 2).
GRADE: Moderate; Vote: A 68%, B 28%, C 4%.
Discussion of statement 23
For a list of the most common extraintestinal manifestations
associated with Crohn’s disease that have been treated with
TNF-antagonist therapy, refer to Table 2. During a 24-week
RCT (151), infliximab was well tolerated and effective for the
treatment of ankylosing spondylitis. In pediatric patients, the
cause of growth failure is considered to be multifactorial due to
malnutrition, side effects of drugs and inflammation-associated
anorexia (152). An early study (153) found that successful
infliximab induction and maintenance therapy resulted in
significant height and weight increases within six months.
Infliximab therapy has been associated with improvement in
both height velocity and height centile increases, but only if
the patient is treated before or at the cusp of puberty (154).
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Corticosteroid treatment was believed to have been a major
contributor to bone mineral loss in patients with Crohn’s disease; however, recent studies (155-159) suggest that another
significant contributor is inflammatory cytokine-induced bone
resorption. Both infliximab and adalimumab therapies have
been demonstrated to provide steroid-sparing effects and
reduce inflammation, and have been associated with the reduction of osteoporosis-related issues (13,16,160-163).

CoNCluSIoNS

Infliximab, adalimumab and certolizumab collectively represent
a significant advance in the treatment of moderate-to-severe
Crohn’s disease. Canadian gastroenterologists have developed a
large body of clinical experience with these drugs. As such,
TNF antagonists have been accepted into the mainstream treatment armamentarium for a specifically identified subgroup of
patients. In spite of recent advances, important clinical questions remain and further research is required in areas such as
immunogenicity, predictors of response, long-term outcomes
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and the use of these drugs in early disease. Future guideline
development will undoubtedly be required to integrate new
knowledge as it is integrated into clinical practice.
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