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Early Administration of Azathioprine vs Conventional Management of
Crohn’s Disease: A Randomized Controlled Trial

CLINICAL AT

JACQUES COSNES,1 ANNE BOURRIER,1 DAVID LAHARIE,2 STÉPHANE NAHON,3 YORAM BOUHNIK,4 FRANCK CARBONNEL,5
MATTHIEU ALLEZ,6 JEAN–LOUIS DUPAS,7 JEAN–MARIE REIMUND,8 GUILLAUME SAVOYE,9 PAULINE JOUET,10
JACQUES MOREAU,11 JEAN–YVES MARY,12 and JEAN–FRÉDÉRIC COLOMBEL,13,14 for the Groupe d’Etude
Thérapeutique des Affections Inﬂammatoires du Tube Digestif (GETAID)
1
Hôpital St-Antoine and Université Pierre et Marie Curie, Paris, France; 2Hôpital Haut-Léveque, Pessac, France; 3Groupe Hospitalier Intercommunal le
Raincy-Montfermeil, Montfermeil, France; 4Hôpital Beaujon, Clichy, France; 5Hôpital du Kremlin-Bicètre, le Kremlin-Bicètre, France; 6Hôpital St-Louis, Paris, France;
7
Hôpital Nord, Amiens, France; 8Centre Hospitalo-Universitaire Côte de Nacre, Caen, France; 9Hôpital Charles Nicolle, Rouen, France; 10Hôpital Louis Mourier,
Colombes, France; 11Hôpital de Rangueil, Toulouse, France; 12INSERM Unité 717, Université Paris-Diderot, Paris, France; 13Hôpital Claude Huriez, Lille, France; and
14
Icahn School of Medicine at Mount Sinai, New York, New York

This article has an accompanying continuing medical education activity on page e14. Learning Objective: Upon
completion of these exercises, successful learners will be able to discuss the advantages and limits of early prescription of
azathioprine (and other classical immunosuppressants) compared with conventional management in patients diagnosed with Crohn’s disease.
Podcast interview: www.gastro.org/
gastropodcast. Also available on iTunes. See
Covering the Cover synopsis on page 699; see
editorial on page 714.
BACKGROUND & AIMS: Immunomodulator therapy is
effective for patients with Crohn’s disease (CD) but has
not been shown to affect disease progression, presumably
because it is given too late after diagnosis. We compared
the efﬁcacy of early treatment (within 6 months after
diagnosis) with azathioprine versus conventional management of patients at high risk for disabling disease.
METHODS: We performed an open-label trial of adults
with a diagnosis of CD for less than 6 months who were at
risk for disabling disease. From July 2005 to November
2010, patients at 24 French centers were randomly
assigned to treatment with azathioprine (2.5 mg ∙ kg1 ∙
day1, n ¼ 65) or conventional management (azathioprine
only in cases of corticosteroid dependency, chronic active
disease with frequent ﬂares, poor response to corticosteroids, or development of severe perianal disease) (n ¼ 67).
The primary end point was the proportion of trimesters
spent in corticosteroid-free and anti–tumor necrosis factor
(TNF)—free remission during the ﬁrst 3 years after inclusion. RESULTS: During the 3-year follow-up period, 16
patients in the azathioprine group were switched to
mercaptopurine or methotrexate therapy because of intolerance or poor efﬁcacy. Forty-one patients in the conventional management group required immunosuppressant
therapy (61%; median time to ﬁrst prescription, 11 months).
In the azathioprine group, a median 67% of trimesters were
spent in remission (interquartile range, 11%–85%)
compared with 56% in the conventional management
group (interquartile range, 29%–73%) (P ¼ .69). Among
secondary outcomes, a higher cumulative proportion of
patients in the azathioprine group were free of perianal
surgery than in the conventional management group (96%

 3% and 82%  6% at month 36, respectively; P ¼ .036). The
cumulative proportion of patients free of intestinal surgery
and anti-TNF therapy did not differ between groups.
CONCLUSIONS: Based on results from a clinical trial,
administration of azathioprine within 6 months of
diagnosis of CD was no more effective than conventional management in increasing time of clinical
remission. Clinical trials.gov, Number NCT00546546.
Keywords: Inﬂammatory Bowel Disease; IBD; Comparison
of Treatment Strategies; Drug.

C

rohn’s disease (CD) is a chronic, progressive,
disabling, and destructive inﬂammatory disorder.1,2
The conventional “step-care” incremental approach using corticosteroids and immunomodulators (thiopurines
or methotrexate) sequentially has no clear effect on disease
progression and the rate of surgery.3,4 The lack of efﬁcacy
of immunomodulators could be related to a delayed prescription at a time when irreversible damage has already
occurred.5–7 An alternative concept of “accelerated step
care” using early intervention with immunomodulators
was proposed by pediatricians more than 10 years ago; in a
small randomized placebo-controlled trial conducted in
53 children with disease duration 8 weeks, combination
therapy with corticosteroids (induction) and mercaptopurine for maintenance signiﬁcantly lessened the need for
prednisone and improved maintenance of remission.8
This strategy needs to be evaluated in adult cases of CD,
which are often less severe than pediatric cases of CD.
There is a subgroup of adult patients who experience a

Abbreviations used in this paper: CD, Crohn’s disease; CDAI, Crohn’s
Disease Activity Index; IBDQ, Inﬂammatory Bowel Disease Questionnaire; IQR, interquartile range; TNF, tumor necrosis factor.
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mild to moderate disease course, never requiring the use of
immunomodulators or biologic therapies,9 and increasing
concern about the toxicity of thiopurines10 would likely
preclude their early use in unselected patient populations.
However, clinical features associated with high risk of
progression to disabling disease have been identiﬁed11
that can be used to select patients at diagnosis who
might beneﬁt the most from early intervention with
immunomodulators.
The aim of this randomized, open-label, controlled trial
was thus to evaluate the beneﬁts on the 3-year course of
CD of an early prescription of azathioprine compared
with conventional step-care therapy in patients with a
high risk of disabling disease.

Patients and Methods
Study Design and Patients
This 3-year, randomized, parallel, open-label trial
(Résultat de l’Adjonction Précoce d’ImmunoDépresseurs;
RAPID) compared early prescription of azathioprine (within the
ﬁrst 6 months after diagnosis) with conventional step-care
strategy in patients at high risk for disabling CD.
Eligible patients were at least 18 years of age and had been
diagnosed with CD according to validated criteria within 6
months before screening. Patients were considered at high risk
for disabling disease based on the presence of at least 2 of the
following criteria: age younger than 40 years, active perianal lesions, and corticosteroid use within 3 months of diagnosis.11
Patients who had previously received treatment with immunomodulators or anti–tumor necrosis factor (TNF) or with an
immediate need for surgery or anti-TNF therapy, severe comorbidity, documented infection, renal or liver failure, contraindication to thiopurines according to labeling recommendations,
malignancy, history of drug abuse, or predictable poor compliance were excluded. Pregnant women were also ineligible.
The study was performed at 24 centers in France. Investigators
were members of the Groupe d’Etude Thérapeutique des Affections Inﬂammatoires du tube Digestif (GETAID). The institutional review board at each center approved the protocol, and all
patients provided written informed consent. This trial was
registered with ClinicalTrials.gov, number NCT00546546.

Randomization
At baseline, patients were randomly assigned (1:1) to one
of 2 therapeutic strategy groups: immediate introduction of
azathioprine or conventional management. Randomization
was performed centrally with computer-derived permutation
tables of size 4 and stratiﬁed by center. Patients were assigned
identiﬁcation codes, which were sent to the investigator after
receipt and validation of the inclusion form by the statistical center
(this center was independent from the funding source). Patients
and investigators were not masked to the therapeutic strategy.

Procedures
Patients randomized to the early azathioprine group
were prescribed azathioprine 2.5 mg ∙ kg1 ∙ day1. This dosage
was adapted subsequently according to tolerance and efﬁcacy
using a predeﬁned scheme of modiﬁcation per steps of 25 mg/day.
Thiopurine methyltransferase phenotyping/genotyping was
not systematically performed. Mercaptopurine could be used in
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case of early intolerance to azathioprine as ascertained by the
investigator. In case of pancreatitis or failure of thiopurines,
treatment with subcutaneous methotrexate 25 mg weekly was
initiated. In case of ﬂare (deﬁned by a Crohn’s Disease Activity
Index [CDAI] score >150), prednisone 40 mg to 1 mg/kg daily
for 3 weeks tapered within 2 months or budesonide 9 mg for 1
month tapered within 2 months was prescribed. Anti-TNF
(inﬂiximab or adalimumab) was introduced in patients who
failed to respond to or refused treatment with corticosteroids
and in those who did not achieve remission with immunomodulator therapy. The recommendation in this group was to
maintain immunosuppression for as long as possible. Patients
randomized to the conventional management group were treated
with azathioprine only when the following events occurred:
corticosteroid dependency deﬁned according to Lemann et al,12
chronic active disease with frequent ﬂares, poor response to
treatment with corticosteroids, or development of severe perianal
disease (complex ﬁstula, recurring abscesses, sphincter damage).
The initial dose and adaptation to azathioprine, switch to
mercaptopurine or methotrexate, and treatment of ﬂares followed the same modalities as in the early azathioprine group.
Medical history and current medications were recorded at
study inclusion. Disease activity was measured by the CDAI.
Patients were seen 6 and 12 weeks after inclusion and then every
3 months through month 36. Physical examination (including
perianal examination) and laboratory tests (C-reactive protein,
blood counts, liver tests) were performed at screening and at each
visit. The number of days out of work was recorded at each visit.
The Inﬂammatory Bowel Disease Questionnaire (IBDQ) was
completed at inclusion and at months 12, 24, and 36. The IBDQ
measures disease-speciﬁc quality of life, and higher scores indicate better quality of life. Monitoring for adverse events was
performed through month 36. In case of symptoms occurring
before the next planned visit, the patient was seen promptly,
CDAI score was calculated, and treatment was adapted.

End Points
The primary efﬁcacy outcome was the proportion of
trimesters in remission during patient follow-up. Remission was
deﬁned as the absence of ﬂare throughout the trimester, with no
corticosteroid or anti-TNF use, no active perianal disease, no
hospitalization related to CD (including hospitalization related
to a side effect), and no surgical procedures. Flare was deﬁned by
a CDAI score >150. Active perianal disease was deﬁned as perianal pain or discharge with induration, skin tags, ulceration,
ﬁssure, or ﬁstula at physical examination.
Prespeciﬁed secondary outcomes were proportions of trimesters during patient follow-up with ﬂare, CD-related hospitalization, active perianal disease, perianal surgery, intestinal
surgery, any corticosteroid use, or any anti-TNF use; duration of
signiﬁcant corticosteroid exposure (number of days with daily
dose >10 mg of prednisone or >3 mg of budesonide) per
trimester; total exposures (in milligrams) of prednisone and
budesonide per trimester; time to ﬁrst perianal surgery, ﬁrst intestinal resection, and ﬁrst anti-TNF use; median of CDAI scores
and C-reactive protein concentrations at the successive visits
throughout patient follow-up; values of IBDQ at months 12, 24,
and 36; total number of days of hospitalization; and total
number of days out of work per trimester.

Statistical Analysis
Demographic and baseline characteristics were summarized using descriptive statistics. Categorical variables were
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described using frequencies and percentages. Their distributions
were compared between treatment groups with the c2 test or the
Fisher exact test when necessary. Continuous variables were
summarized using the frequency, median, and interquartile
range (IQR). Their distributions were compared between treatment groups with the Mann–Whitney test. Proportions of trimesters in remission and those with each event not associated
with remission (ﬂare and so on), number of days with signiﬁcant
corticosteroid exposure, and total exposures to prednisone
and budesonide per trimester were compared between treatment
groups with the Mann–Whitney test. In addition, for the
primary end point, the median of the difference between the 2
treatment groups was estimated with the Hodges–Lehmann
method, associated with the rank sum test.13 Cumulative
probabilities of remaining free of events (perianal surgery, intestinal resection, anti-TNF use) were calculated using the
Kaplan–Meier method and compared with the log-rank test.
Medians of CDAI scores and C-reactive protein values and IBDQ
values at 12, 24, and 36 months; total number of days of hospitalization; and total number of days out of work per trimester
were compared between treatment groups with the Mann–Whitney test.
All analyses were performed at the reference date: August 1,
2012. Because 8 patients were still participating in the study at
that date, 2 simulations were performed for the primary end
point. In the ﬁrst simulation, it was assumed that only remissions were observed in all forthcoming visits of patients
treated with early azathioprine only and nonremissions were
observed in all visits of patients treated with conventional
management. In the second simulation, the reverse was applied

(no remissions in patients treated with early azathioprine and
remissions in patients treated with conventional management).
We initially hypothesized, based on the percentages of years in
remission during the ﬁrst years of CD in a Danish cohort14 and
in the St-Antoine cohort (MICISTA),15 that early treatment with
azathioprine may increase the proportion of trimesters in
remission from 50% to 75% (a 50% relative increase) during the
ﬁrst 3 years after diagnosis. Because our primary end point was
never used before, no information on the standard deviation of
the proportion of trimesters for 3-year follow-up was available
and we used the binomial distribution as an approximation.
Thus, assuming that 25% of patients would be excluded or lost
to follow-up, 120 patients were needed to detect a difference
between the 2 groups using a 2-sided test with a type I error of
5% and a power of 80%. An interim analysis was planned after 2
years of recruitment (82 included patients) to re-estimate the
sample size from the proportion of trimesters in remission
during follow-up in the conventional management group. A
rate of 40% with a 35% standard deviation was observed in this
group. Assuming that early treatment with azathioprine may
increase this proportion from 40% to 60% (a 50% relative
increase) and taking into account early loss of patients and use of
nonparametric tests led to an increase in the total number of
patients to 140 (2-sided test, with a type I error of 5% and a power
of 80%).
We used SPSS Software for Windows, release 15.1 (SPSS Inc,
Chicago, IL) for our analyses. The signiﬁcance threshold was 0.05
for all analyses.
All authors had access to the study data and reviewed and
approved the ﬁnal manuscript.

Table 1. Baseline Characteristics of Patients

Sex (male)
Age (y)
Time from diagnosis to inclusion (mo)
Disease location
L1 (ileum)
L2 (colon)
L3 (ileum þ colon)
L4 (upper digestive tract)
Predictors of disabling CD
Age <40 y
Corticosteroid use
Perianal lesions
3 predictors
Smoking
Current
Former
Never
Perianal examination
No lesion
Skin tags
Fissure or ulcer
Simple ﬁstula
Complex ﬁstula
CDAI score
IBDQa
Hemoglobin concentration (g/dL)
C-reactive protein concentration (mg/L)b

Early azathioprine
group (n ¼ 65)

Conventional management
group (n ¼ 67)

P value

31 (48)
25.6 (21.3–29.0)
2.1 (0.9–3.6)

34 (51)
24.7 (21.2–28.7)
2.3 (1.4–3.9)

.73
.84
.19

16
10
39
12

(25)
(15)
(60)
(18)

20
14
33
6

(30)
(21)
(49)
(9)

.11

65
63
13
11

(100)
(97)
(20)
(17)

64
64
16
10

(96)
(96)
(24)
(15)

.13
.51
.59
.75

23 (34)
15 (22)
29 (43)

.58

28 (43)
12 (18)
25 (38)
54
2
7
4
85
173
13.4
8

(83)
(3)
(11)
(6)
0
(39–121)
(158–189)
(12.0–14.3)
(4–18)

51
1
9
5
1
79
170
13.8
6

(76)
(1)
(13)
(7)
(1)
(47–129)
(142–183)
(12.7–14.6)
(2–15)

NOTE. Data are expressed as number (%) or median (IQR).
a
Completed by 54 patients in the early azathioprine group and 52 in the conventional management group.
b
Completed by 60 patients in the early azathioprine group and 62 in the conventional management group.

.45

.32

.96
.19
.12
.15

Results
Patient Characteristics and Disposition
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(61%) required immunosuppression during follow-up. For
the whole group, the median time to ﬁrst prescription of
an immunosuppressant was 11 months (range, 7–36
months). Azathioprine was used as ﬁrst-line therapy in 38
cases, with a switch to mercaptopurine and methotrexate
in 7 and 8 patients, respectively. Anti-TNF therapy was
initiated before treatment with an immunomodulator in 3
patients and after failure to respond to treatment with an
immunomodulator in 15 patients. Twelve patients in the
conventional management group were still on anti-TNF
therapy at last follow-up. The proportion of patients
who were treated with immunomodulator therapy, antiTNF therapy, or both throughout the study in the 2
groups is shown in Figure 1.

Recruitment began on July 12, 2005, and ended on
November 30, 2010, because the sample size was reached.
Of the 147 randomly assigned patients, 72 were assigned
to the early azathioprine group and 75 to the conventional
management group (Supplementary Figure 1). Five patients were excluded immediately after randomization for
screening failure or withdrawal of consent. Eight other
patients declined further participation within the ﬁrst 3
months; 5 withdrew consent, and 3 in the early azathioprine group did not tolerate the drug and refused to
continue the trial. Furthermore, 2 patients, one in each
group, did not receive the intended treatment. Thus, data
from 132 patients were analyzed: 65 in the early azathioprine group and 67 in the conventional management
group. Baseline disease characteristics were similar in the 2
groups (Table 1). Fifty-two patients in the early azathioprine group and 53 patients in the conventional management group achieved clinical remission (CDAI score
<150) before randomization.
Forty-three patients dropped out of the study prematurely (Supplementary Figure 1). Eight patients were still
participating in the study at the reference date of ongoing
follow-up (August 1, 2012). The duration of follow-up was
2 years or more in 107 patients (53 in the early azathioprine group and 54 in the conventional management
group). In the early azathioprine group, 44 of 65 patients
remained on azathioprine therapy until the end of followup, 8 were switched to mercaptopurine because of intolerance to azathioprine, and 10 (including 2 of the latter)
were switched to methotrexate because of intolerance to (6
patients with pancreatitis) or poor response to thiopurines
(4 patients); 20 patients (31%) required anti-TNF therapy,
and 16 were still on anti-TNF therapy at last follow-up. In
the conventional management group, 41 of 67 patients

The rate of trimesters in remission per patient
(median [IQR]) was 67% (11%–85%) in the early azathioprine group and 56% (29%–73%) in the conventional
management group (P ¼ .69). The Hodges–Lehmann point
estimate of the median of the difference between the rates
of trimesters in remission in the early azathioprine group
and in the conventional management group was 3%.
Figure 2 shows the percentage of patients in remission
during the consecutive trimesters of the study in the 2
groups. The proportion of patients in remission was higher
in the early azathioprine group than in the conventional
management group during the third trimester of the study,
and then the proportions became similar. In the 2 extreme
simulations applied to forthcoming trimesters of the 8
patients still participating in the study, the rates of trimesters in remission per patient were 67% (13%–85%)
versus 50% (27%–67%) for the ﬁrst simulation (P ¼ .42) and
55% (9%–83%) versus 56% (29%–73%) for the second
simulation (P ¼ .98) in the early azathioprine group and
the conventional management group, respectively.

Figure 1. Proportion of patients who were treated with immunosuppressant therapy (including immunomodulators and anti-TNF) per
trimester over time. All trimesters of follow-up are included.

Figure 2. Proportion of patients in corticosteroid-free, anti-TNF–free
remission per trimester over time. The concomitant proportions were
signiﬁcantly different only at trimester 3 (P < .05). Trimesters ended by a
missing visit are excluded.

Primary Efﬁcacy End Point
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Table 2. Events and Proportion of Trimesters With Any Event
Early azathioprine group (n ¼ 65)
No. of patients
with at least
one event (%)

CLINICAL AT

Flare
Hospitalization
Active perianal lesions
Perianal surgery
Intestinal surgeryc
Corticosteroids
Anti-TNF

37
22
9
2
5
58
20

Total no. of
trimesters
with event

(57)
(34)
(14)
(3)
(8)
(89)
(31)

96
33
23
7
8
140
125

Conventional management group (n ¼ 67)

Percent per
patient,
median (IQR)
9
0
0
0
0
25
0

(0–39)
(0–11)
(0–0)
(0–0)
(0–0)
(9–43)
(0–47)

No. of patients
with at least
one event (%)
51
26
18
9
4
61
17

(76)b
(39)
(27)
(13)b
(6)
(91)
(25)

Total no. of
trimesters
with event
105
40
42
11
5
184
87

Percent per
patient,
median (IQR)
17
0
0
0
0
33
0

(8–29)
(0–10)
(0–9)
(0–0)
(0–0)
(14–50)
(0–10)

P valuea
.18
.74
.049
.04
.68
.13
.30

a

Comparison of the proportion of trimesters with each event between the 2 groups.
Signiﬁcantly different from the early azathioprine group (P < .05).
c
Including intestinal resection, temporary stoma, and reestablishment of intestinal continuity.
b

Secondary Efﬁcacy End Points
Table 2 shows the total number of events and the
proportion of trimesters with any event in the 2 groups.
Overall, patients in the early azathioprine group had a
similar proportion of trimesters with ﬂare, hospitalization,
intestinal surgery, and use of anti-TNF therapy compared
with patients in the conventional management group but
had less active perianal lesions. There was a trend, albeit
not signiﬁcant, for a decreased proportion of trimesters
with any corticosteroid use. The median duration of a
signiﬁcant dose corticosteroid exposure per trimester was
9 days (1–15) in patients in the early azathioprine group
and 11 days (6–20) in patients in the conventional management group (P ¼ .052). Total exposure to prednisone
and budesonide per trimester was 128 mg (0–251) and
0 mg (0–7), respectively, in the early azathioprine group
versus 177 mg (23–324, P ¼ .17) and 0 mg (0–41, P ¼ .15),
respectively, in the conventional management group. The
rates of clinical remission (CDAI score <150), irrespective
of the concomitant therapy, were 84% at month 12, 81% at
month 24, and 83% at month 36 in the early azathioprine
group and 86% at month 12, 91% at month 24, and 86% at
month 36, respectively, in the conventional management
group. These differences were not signiﬁcant. Among
those who had a normal perianal examination at

Figure 3. Kaplan–Meier estimates of the time without CD-related perianal surgery.

inclusion, 2 patients in the early azathioprine group and 4
patients in the conventional management group developed perianal lesions during follow-up. Perianal surgery
was required in 11 patients (2 in the early azathioprine
group and 9 in the conventional management group). The
cumulative probability of remaining free of a perianal
surgical procedure was higher in the early azathioprine
group than in the conventional management group
(Figure 3). Of note, none of the 11 patients in the early
azathioprine group with perianal lesions at inclusion
required perianal surgery versus 5 of 16 patients in the
conventional management group (P ¼ .049). Intestinal
resection was performed in 9 patients: 5 in the early
azathioprine group and 4 in the conventional management group. There was no difference regarding the cumulative proportion of patients remaining free of
intestinal surgery between the 2 groups (P ¼ .68) at month
36: 89%  5% in the early azathioprine group versus 93%
 4% in the conventional management group. Finally, the
cumulative proportion of subjects who did not require
anti-TNF therapy was not different (P ¼ .46) at month 36:
64%  7% in the early azathioprine group and 71%  6 %
in the conventional management group.
The median CDAI score at each 3-month visit ﬂuctuated between 47 and 79 in patients in the early azathioprine group and between 24 and 61 in those in the
conventional management group. Concomitant median
C-reactive protein values varied between 2 and 9 mg/L in
the early azathioprine group and between 4 and 7 mg/L in
the conventional management group. There was no signiﬁcant difference when comparing CDAI scores and
C-reactive protein values between the 2 groups at each
time point. Median (IQR) IBDQ values in patients in the
early azathioprine group versus the conventional management group were as follows: 174 (131–195, n ¼ 35)
versus 181 (161–199, n ¼ 40) at month 12 (P ¼ .27), 168
(140–190, n ¼ 29) versus 188 (164–205, n ¼ 31) at month
24 (P ¼ .03), and 183 (166–199, n ¼ 20) versus 174
(162–196, n ¼ 23) at month 36 (P ¼ .42). The total
number of days of hospitalization was 263 in the early
azathioprine group (median per trimester, 0 [0–0.7]) and
233 in the conventional management group (median per
trimester, 0 [0–0.4], P ¼ .95). The total number of days out
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of work was 1462 in the early azathioprine group (median
per trimester, 0 [0–2.5]) and 1106 in the control group
(median per trimester, 0 [0–2.7], P ¼ .62).

Safety
Table 3 shows adverse events not related to CD.
Intolerance to azathioprine was frequent in both groups,
including pancreatitis, ﬂu-like illness, and hepatotoxicity,
leading to drug discontinuation in 17 patients in the early
azathioprine group (24%) and 4 in the conventional
management group (11% of those treated with azathioprine). Azathioprine was switched successfully to mercaptopurine in patients without pancreatitis; only one patient
in the control group discontinued therapy because of an
adverse event (neutropenia). Methotrexate was well tolerated. Severe cutaneous lesions and anaphylactic reactions
were observed in some patients treated with anti-TNF.
Eight patients became pregnant; of those, 3 underwent
an abortion.

Discussion
This study, performed in adult patients with a high
risk of disabling CD, failed to show that early treatment
Table 3. Adverse Events (Excluding CD-Related Events)
Early azathioprine
group (n ¼ 71)
Drug-related serious adverse events
Pancreatitis (azathioprine)
Flu-like illness (azathioprine)
Pancreatitis-like abdominal
pain (azathioprine)
Other clinical intolerance
(azathioprine)
Cholelithiasis leading to
cholecystectomy
(azathioprine)
Elevated liver function tests
(azathioprine)
Neutropenia
(mercaptopurine)
Anaphylactic reaction
(inﬂiximab)
Cutaneous lesions (inﬂiximab,
adalimumab)
Pancreatitis (mesalamine)
Other serious adverse events
Gastroduodenal ulcer
Appendicitis
Adverse eventsa
Dental abscess
Upper respiratory tract
infections
Arthralgia
Fatigue
Depression
Full-term pregnancy
Abortion

Conventional
management
group (n ¼ 71)

7 (10)
3 (4)
1 (1)

1 (1)
0
0

3 (4)

1 (1)

0

1 (1)

3 (4)

1 (1)

0

1 (1)

0

2 (3)

2 (3)

1 (1)

0

1 (1)

2 (3)
1 (1)

0
0

1 (1)
2 (3)

2 (3)
2 (3)

0
(3)
(6)
(6)
(4)

3 (4)
3 (4)
0
1 (1)
0

2
4
4
3

NOTE. Data are expressed as number of events (%). Patients included in
this table were patients who were randomized and had more than one
visit after randomization (n ¼ 142).
a
Adverse events that occurred in at least 3 patients.

with azathioprine within 6 months of diagnosis was more
effective than conventional management for increasing the
duration of remission over the next 36 months. Among
the secondary efﬁcacy measures, only the development of
fewer perianal complications and less need for perianal
surgery was associated with early azathioprine use.
The efﬁcacy of azathioprine for maintenance of remission in patients with CD, albeit modest (number needed
to treat of 6), is well established when used at the
appropriate dosage (2 to 2.5 mg ∙ kg1 ∙ day1) and
duration (at least 17 weeks).16 However, it has been
claimed that this effect may be jeopardized if prescribed
too late, at a time when irreversible damage has already
occurred. This allegation is mainly based on some retrospective studies that suggest a beneﬁt of early introduction of azathioprine in reducing the rates of surgery.5,6 In
the present study, the median interval between diagnosis
and inclusion was only 2 months and patients with severe
or complicated disease requiring biologic agents or surgery were excluded. Despite that treatment with azathioprine was initiated before any complication of CD
occurred, it did not signiﬁcantly change the disease course
or reduce the occurrence of intestinal complications
requiring surgery when compared with the conventional
treatment group. It is difﬁcult to compare our data with
previous clinical trials on thiopurines17–19 or methotrexate17,20 in adults with CD because they used different
end points and none included newly diagnosed patients.
Still, the efﬁcacy of azathioprine monotherapy is probably
modest during the early phase of CD or conﬁned to
a subset of patients. In the SONIC trial, at week 26,
only 30% of patients with a median disease duration of
2.4 years and receiving azathioprine monotherapy achieved corticosteroid-free remission and only 15% had
mucosal healing.21 In the placebo-controlled AZTEC trial,
azathioprine started within the ﬁrst 8 weeks after diagnosis of CD was not associated with an increased rate of
sustained corticosteroid-free remission at week 76
compared with placebo.22 Actually, the only prospective
study thus far showing the efﬁcacy of early treatment with
thiopurine in children was small and of short duration.8
Differences with the AZTEC and RAPID trials may be
related to different phenotypes; there is a higher proportion of extensive disease, rapid disease progression, and
increased activity in pediatric cases of CD.7,23,24
The only apparent beneﬁt of early treatment with
azathioprine was a reduced occurrence of active perianal
lesions and less need for perianal surgery. Although their
effect is slow and unpredictable, thiopurines have been
shown to increase the rate of ﬁstula closure in patients
with CD,25,26 and in the long-term azathioprine responders have a decreased cumulative rate of perianal
surgery compared with controls.27 The beneﬁcial effect of
early treatment with azathioprine on perianal disease
needs to be conﬁrmed by another study before recommending early initiation of azathioprine therapy in patients with rectal involvement and/or perianal lesions at
diagnosis.
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A relatively high proportion of patients (approximately
one third) in the conventional arm who were considered at
high risk for disabling disease still did not require
immunomodulator or biologic therapy during the study.
This percentage is higher than the 16% observed in the
original study by Beaugerie et al,11 in which patients were
followed up for 5 years but also included the most severe
cases requiring anti-TNF therapy or surgery at diagnosis.
Even though these patients may still develop signiﬁcant
damage over time, this observation underlines the need for
better predictors of disease course in CD.
This study had several strengths. It was conducted in a
well-characterized group of patients with early CD who
had predictors of disabling disease. The end points were
related to the whole 3-year study period rather than
measured at a particular point in time. Finally, it
compared 2 therapeutic strategies relevant to daily clinical
practice. This study also had several limitations. First,
investigators and patients were aware of the treatment
assignment. We believe that our primary and secondary
end points, which took into account all signiﬁcant events
and therapeutic changes occurring during each trimester
over a 3-year period, still allowed a valid comparison of the
2 therapeutic strategies even unblinded. Second, treatment
with azathioprine was associated with a high rate of
adverse events, with a need for drug discontinuation in up
to one-fourth of the patients. However, this occurred in
both groups and azathioprine was immediately replaced
by mercaptopurine or methotrexate, allowing most patients in the early azathioprine group to remain on
immunomodulator therapy throughout the study. Third,
azathioprine was also rapidly started in some patients in
the conventional management group, and the difference
in the median delay of ﬁrst azathioprine prescription was
only 11 months between the 2 groups. This actually reﬂects current clinical practice, which is to prescribe
immunomodulator and/or biologic therapy promptly in
patients with chronic active disease or poor response to
corticosteroids. Nevertheless, this 11-month interval is
probably long enough to show a difference in clinical activity over a period of 3 years in a selected group of patients with a high risk of progressing disease. It has indeed
been shown that the ﬁrst 3 years are probably the most
important in shaping progression of CD, which then
tends to decrease and stabilize afterward.14
In conclusion, our study failed to show that early
initiation of azathioprine therapy signiﬁcantly increases
the proportion of trimesters in clinical remission during
the ﬁrst 3 years of CD as compared with conventional
management in patients at risk for disabling CD. These
results do not support systematic early prescription of
azathioprine in adult patients with CD at risk for a
disabling course.
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Supplementary Figure 1. Trial proﬁle.
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