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 Background: Patients with subocclusive Crohn’s disease (CD) who received azathioprine (AZA) therapy had lower re-hospi-
talization rates due to all causes and for surgical management of CD compared to those treated with mesala-
zine during a 3-year period. We investigated whether AZA also was effective for prevention of recurrent bow-
el obstruction.

 Material/Methods: Rates of recurrent bowel occlusion were compared between patients treated with AZA and those treated with 
mesalazine. We assessed the time interval-off intestinal obstruction as well as the occlusion-free survival for 
both groups.

 Results: There was a significantly lower cumulative rate of patients with recurrent subocclusion in the AZA group (56%) 
compared with the mesalazine group (79%; OR 3.34, 95% CI 1.67–8.6; P=0.003), with the number needed to 
treat in order to prevent 1 subocclusion episode of 3.7 favoring AZA. The occlusion-free time interval was lon-
ger in the AZA group compared with the mesalazine group (28.8 vs. 18.3 months; P=0.000). The occlusion-free 
survival at 12, 24, and 36 months was significantly higher in the AZA group (91%, 81%, and 72%, respective-
ly) than in the mesalazine group (64.7%, 35.3%, and 23.5%, respectively; P<0.05 for all comparisons).

 Conclusions: In an exploratory analysis of patients with subocclusive ileocecal CD, maintenance therapy with AZA is more ef-
fective than mesalazine for eliminating or postponing recurrent intestinal obstruction during 3 years of therapy.
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Background

Crohn’s disease (CD) encompasses a broad array of clinical 
scenarios. The spectrum is diverse because of different phe-
notypes that can cause distinctive symptoms, and because 
CD can occur virtually anywhere in the gastrointestinal tract. 
Additionally, CD varies greatly in its severity – it may be severe 
or mild, and can be clinically disabling or altogether tolerable.

The occurrence of strictures as a complication of Crohn’s dis-
ease is a significant clinical problem [1]. Despite many recent 
advances in the management of patients with CD, occlusive 
or subocclusive symptoms are observed mainly on the fibro-
stenosing phenotype, particularly in the presence of clinical-
ly significant strictures, and they remain a challenging clinical 
problem. Although it is clear that surgical intervention is in-
dicated for an obstructing ileocecal stricture that fails to re-
spond to medical therapy, the optimal clinical approach for CD-
associated intestinal subocclusion remains controversial [2].

Retrospective studies show that the impact of stricturing CD 
in referral centers is significant [3,4]. Whereas the majority of 
patients (80%) present with inflammatory, non-stricturing and 
non-penetrating disease at diagnosis, it is striking that almost 
30% of individuals develop a stricturing behavior within 10 
years, especially those with isolated small bowel disease [3]. 
The natural history of ileocecal CD after the first episode of 
intestinal subocclusion resolved without surgery has not been 
well established, but increasing evidence suggests a stepwise 
progression towards irreversible intestinal occlusion, ultimate-
ly requiring surgical resection [5,6]. Although surgery is nec-
essary in the most of these patients with CD [7], symptomat-
ic strictures tend to return after surgically-induced remission, 
and this frequently leads to repeated bowel resections and 
eventually to short bowel syndrome and consequent intesti-
nal failure in later life [6].

Based on these concerns, medical therapy that potentially 
controls intestinal inflammation and perhaps postpones or 
prevents the outcome of fixed intestinal obstruction is a log-
ical approach. Effective medical management is challenging 
in the prevention of recurrent bowel obstruction, including 
thiopurines therapy, a subject of debate and little-evaluated. 
Thiopurines have been used for many auto-immune and in-
flammatory diseases with successful rates of disease control 
and prevention of complications [8–10]. Some data obtained 
from a case series [11] and a retrospective cohort study [12] 
suggest that some patients with stricturing CD, including those 
presenting with small-bowel obstruction relieved without sur-
gery, may experience a partial or complete response to medi-
cal therapy in the short- and medium-term. However, no con-
trolled studies evaluating medical therapies in this clinical 
setting have been published.

Previously, we found that patients with subocclusive CD who 
received azathioprine (AZA) therapy had lower re-hospitaliza-
tion rates due to all causes and for surgical management of 
CD compared to those treated with mesalazine during a 3-year 
period [12]. Here, we evaluated the effectiveness of AZA when 
compared with mesalazine in preventing/delaying recurrent in-
testinal obstruction in patients with distal ileum and/or right 
colon CD who had successful conservative treatment for the 
first intestinal subocclusion episode.

Material and Methods

Study design

Data for this post hoc analysis were drawn from a 3-year, 
randomized, blind-investigator, controlled, 2-center mainte-
nance trial of AZA or mesalazine in CD limited to the distal il-
eum and/or right colon, presenting with first episode of small-
bowel subocclusion that relented without surgery within 72 h 
of the onset of symptoms.

In calculating the sample size, we assumed an approximate-
ly 70% cumulative probability of recurrent small bowel sub-
occlusion over a 3-year period for patients with distal ileum 
and/or right colon CD presenting the initial episode of small-
bowel obstruction that relented without surgery [12]. To dem-
onstrate a decrease in recurrent obstruction rate from 70% to 
35% in those individuals taking AZA with 90% power and a 5% 
significance level (2-sided) based on a 2-group c2 test (conti-
nuity corrected), 36 patients per treatment group would have 
to be evaluated. This calculation is based on an intention-to-
treat population.

Briefly, eligible patients were 18–65 years old with a confirmed 
diagnosis of CD restricted to the ileocecal region, and first epi-
sode of intestinal subocclusion relented without surgery. Small 
bowel evaluation through examination or computed tomogra-
phy enterography and ileocolonoscopy were performed in all 
patients within the first 2 weeks following the resolution of 
the occlusive episode, ensuring that disease was confined to 
the distal ileum and/or right colon. Subjects had to be treat-
ment-naïve to immunosuppressant and anti-TNF. Prior 5-ami-
nosalicylate therapy was permitted if the dosage had been sta-
ble for 4 weeks before entry into the trial.

Patients presented with the following criteria were excluded: 
under 18 or over 65 years of age; presented intestinal obstruc-
tion refractory to medical treatment in the first 72 h; needed 
urgent surgery for CD-related complications, multiple intesti-
nal stenosis, internal fistulas, systemic infections, evidence of 
intra-abdominal abscess, previous intolerance of or contrain-
dications to the use of AZA or MSZ, or use of corticosteroids 
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within the 4 weeks prior to study entry; history of steroid-de-
pendent disease; and previous use of anti-TNFa therapy, tha-
lidomide, or immunosuppressants. Patients were also excluded 
if they had previous or current history of malignancies, surger-
ies in the abdomen and/or pelvis, severe infections in the last 
3 months, alcohol use (daily alcohol consumption above 40 
g), drug addiction, or disabling chronic organ failure. Pregnant 
women, nursing mothers, and women who wanted to become 
pregnant during the study were not selected. Women with 
childbearing potential were subjected to pregnancy tests and 
instructed to use contraception during the study.

At hospital admission, all patients were medically managed in 
a similar manner, including: supportive or resuscitative thera-
py with fluid and electrolytes, nil per oral, nasogastric tube in-
sertion, and intravenous hydrocortisone (100 mg t.i.d.) during 
a maximal period of 72 h. Patients refractory to medical treat-
ment over this time interval underwent surgical management 
and were not included, and those responders who satisfied 
inclusion criteria were scheduled for randomization. Patients 
who were successfully treated conservatively were instructed 
to consume a low-fiber diet and were transitioned to an equiv-
alent oral regimen of steroids and discharged. Thus, after res-
olution of the index episode of intestinal obstruction, all in-
dividuals were treated with prednisone 40 mg per day orally 
for 2 weeks. Then, the dose was gradually tapered until with-
drawal, by 5 mg every week, over a period of 8 weeks. All pa-
tients were randomized to receive AZA (2–3 mg/kg per day) 
or mesalazine (3.2 g per day; Chron Asa 5; EMS Laboratories, 
Brazil) as soon as they were able to resume oral feeding and 
continued the maintenance treatment for 36 months or un-
til study withdrawal. Patients visited the Outpatient Clinic at 
intervals of 1–3 months throughout the study extension and 
whenever they had a clinical complaint. If emergency room 
visits or hospitalizations occurred at an outside facility, medi-
cal records were obtained to document the presence/absence 
of bowel occlusion.

Concomitant use of the following drugs was not allowed dur-
ing the trial: systemic corticosteroids (with the exception dur-
ing the medical treatment of bowel subocclusion), antibiotics 
(for an extended period of more than 14 days), nonsteroidal 
anti-inflammatory drugs (for a cumulative duration of more 
than 7 days), anti-tumor necrosis factor a agents, thalido-
mide, or other immunosuppressive drugs. Institutional Ethics 
Committee approval was obtained from the 2 study centers, 
and written informed consent was obtained from all patients 
prior to enrollment.

Patient sample and clinical assessments

Randomized patients who were receiving AZA or mesalazine 
during the trial were included in this analysis. We assessed 

the proportion of patients with recurrent bowel occlusion at 
the end of 12, 24, and 36 months after commencement of 
AZA or mesalazine, as well as the time interval-off intestinal 
obstruction during follow-up. This analysis was based on pa-
tients who received at least 1 dose of the study drug (ie, in-
tention-to-treat population).

Statistical analysis

Statistical analysis was performed using SPSS 16.0 (SPSS, 
Chicago, IL, USA). Continuous variables are presented as me-
dians and ranges, and categorical variables are expressed as 
percentages. Statistical comparisons for the differences in re-
current subocclusion rates between the AZA and mesalazine-
treated patients were based on the chi-squared test. The du-
ration of intestinal obstruction in the 2 treatment arms was 
compared using the t-test. Cumulative subocclusion-free sur-
vival rates were compared between groups by life-table anal-
ysis according to the method of Kaplan-Meier and 95% con-
fidence intervals (CI). The differences in curves were tested 
using the log-rank test. For comparison, the level of statisti-
cal significance was set at P<0.05 and all reported P values 
are 2-tailed.

Results

Patient characteristics and disposition

Demographics for the overall trial patient population are shown 
in Table 1. In summary, of 91 CD patients screened for the study, 
19 individuals (21%) were not enrolled because they present-
ed some of the exclusion criteria (n=17) or refused to partic-
ipate after reading the informed consent (n=2). Thus, 72 pa-
tients (79%) of the eligible population (35 males, 37 females, 
mean age 37±12.5 years (range 19–61) were randomized and 
analyzed, 36 to AZA and 36 to mesalazine (Figure 1).

Intestinal occlusion relapse

Overall, during 3 years of follow-up, there was a significant de-
crease in the rate of subocclusion in the AZA group (OR=3.34, 
95% CI 1.67–8.6) compared with mesalazine (43.8% vs. 79.4%, 
respectively, P=0.003), with the number needed to treat in or-
der to prevent 1 subocclusion episode of 3.7, favoring AZA. The 
intestinal obstruction-free time interval in AZA patients was 
significantly higher than in those on mesalazine (28.8±11.4 vs. 
18.3±9.7 months; P=0.000). As shown in Figure 2, the occlu-
sion-free survival at 12, 24, and 36 months was significant-
ly higher in the AZA group (91%, 81%, and 72%, respectively) 
than in the mesalazine arm (64.7%, 35.3%, and 23.5%, respec-
tively; P<0.05 for all comparisons).
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Discussion

In this post hoc analysis that evaluated the use of AZA or me-
salazine in patients who have undergone successful medical 
treatment for subocclusive ileocecal CD, AZA was more effec-
tive than mesalazine for eliminating or postponing recurrent 
intestinal obstruction during a 3-year follow-up period. It must 
be emphasized that in the original trial, all CD patients had 
undergone an initial concomitant course of corticosteroids to 
treat the possible inflammatory component of the stricture. 
This initial induction strategy with steroids may be impor-
tant, because AZA has a significantly delayed onset of action, 
with several studies demonstrating clinical efficacy after 2–3 
months of treatment [13,14].

The current study provides good-quality evidence for recom-
mending subsequent treatment with AZA for patients with ter-
minal ileum or ileocecal CD with a clinically resolved initial ep-
isode of intestinal subocclusion. AZA therapy, compared with 
mesalazine, reduced recurrent obstruction rate throughout 3 
years of therapy. This finding is thought-provoking and sug-
gests that AZA therapy initiated immediately after the initial 
subocclusion episode has been dealt with by clinical manage-
ment may be a preferred approach and potentially slows dis-
ease progression and to some extent alters the natural history 
of the terminal ileum or ileocecal subocclusive CD in the medi-
um-term [15]. Arguably, the initiation of AZA treatment might 
lead to both more effective mucosal immunomodulation and 
enhanced control of ongoing inflammation, thus allowing the 

Figure 1.  Flow chart illustrating the progress of 
Crohn`s patients throughout the trial 
(36 months).

* ITT: intention to treat

Assessed for eligibility (n=91)

Excluded (n=19)
– Not meeting inclusion criteria (n=17)
– Declined to participate (n=2)

Randomized (n=72)

Mesalazine (n=36) Azathioprine (n=36)

ITT* population (n=36) ITT* population (n=36)

Allocation

Follow-up Follow-up

– Subocclusion recurrence (n=27)
– Withdrawn due to adverse effects (n=1)
– Lost to follow-up (n=1)

– Subocclusion recurrence (n=14)
– Withdrawn due to adverse effects (n=3)
– Lost to follow-up (n=1)

Table 1.  Baseline demographics, smoking status, and laboratorial data in patients with subocclusive ileocecal Crohn’s disease 
according to therapy with azathioprine or mesalazine.

Characteristics Azathioprine group (n=36) Mesalazine group (n = 36) P value

Gender (F/M) (n) 18/18 19/17 0.81

Age (yr)* 36±12 38±12.6 0.49

Age <40 yr (n) 25 19 0.14

Smokers (n) 5 4 0.87

Disease duration (yr)* 5.8±2.9 5.9±2.7 0.91

C-reactive protein (mg/L)* 20±17.9 18.6±17.3 0.74

ESR** (mm/h)* 10.4±4.5 10.1±4 0.73

Platelet count (mm3)* 308,732±69,070 301,583±71,334 0.67

* mean ±SD; ** ESR – erythrocyte sedimentation rate.
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inflammatory lesions to heal before the establishment of irre-
versible fibrotic wall-thickening in a certain proportion of indi-
viduals [16]. Accumulating evidence suggests a potential ben-
efit of thiopurines to help change the course of CD over time. 
Indeed, several recent studies have shown that thiopurines may 
change the natural course of CD by decreasing the need for first 
surgery [15,17,18] and surgical re-resections [19]. Similarly, a 
recent single-center retrospective study focusing on the long-
term follow-up evaluation of AZA responders in CD showed that 
AZA responders required significantly fewer surgical procedures 
than controls (adjusted OR, 0.69; 95% CI, 0.52–0.91) [15]. In ad-
dition, in a recent systematic review, thiopurines therapy was 
associated with a 40% lower risk of first surgical resection in 
patients with CD [20]. It is interesting that prolonged therapy 
with thiopurines was found to reduce the likelihood of surgery 
whereby more than 12 months of this therapy reduces the risk 
of first intestinal surgery by 2-fold, although early initiation of 
therapy with thiopurines offered no apparent additional ben-
efit [21]. Hence, it is possible that long-term therapy with thio-
purines may be needed to change the natural course of CD.

However, therapy with AZA that is initiated immediately after 
subocclusion resolution does not, unfortunately, guarantee suc-
cess and prevention of obstruction recurrence for all patients. 
Thus, it is clear that recurrent intestinal obstruction remains a 
major problem in an important subset of patients with fibroste-
nosing ileocecal CD, irrespective of the suggested improvement 
in medium-term outcome during AZA therapy. Indeed, from 32 

individuals on AZA (excluding the analysis 1 patient lost to fol-
low-up and 3 due to adverse effects), 14 (44%) of the patients 
experienced at least 1 recurrent subocclusion episode during the 
trial period. For most of these patients presenting probable irre-
versible fibrotic strictures, use AZA or other therapeutic agents 
does not have any disease-modifying potential, and ileocolic re-
section may be a better alternative to long-term medical therapy.

Although this study is an exploratory analysis of a randomized 
clinical trial that has long-term follow-up data, there are some 
limitations that warrant discussion. First is the lack of assess-
ment if obstructive symptoms were due to fibrotic strictures or 
acute inflammatory stenosis. It is possible that differentiation 
of these 2 types of pathological mechanisms that result in the 
narrowing of the bowel lumen could optimize the appropriate 
approach. Indeed, fibrotic stenosis ordinarily is treated surgi-
cally, whereas inflammatory stenosis may be initially managed 
medically [22]. Some studies evaluating CD patient populations 
have found that imaging, including magnetic resonance enterog-
raphy [23] and PET/CT enterography [24], may help to identify 
patients with strictures containing severe inflammation, thereby 
stratifying them to initial medical treatment rather than surgi-
cal therapy. However, these promising preliminary reports must 
be interpreted with caution. Indeed, it should be acknowledged 
that the majority of fibrotic strictures contain variable degrees 
of inflammatory component, resulting in significant overlap be-
tween the 2 histological subtypes [25]. Despite this limitation, 
our analysis included only CD patients presenting the first ep-
isode of intestinal subocclusion relieved rapidly without sur-
gery (i.e., individuals more likely having predominantly inflam-
matory strictures. Furthermore, patients presenting evidence of 
prestenotic small-bowel dilatation (i.e., subjects with predomi-
nantly fibrotic strictures) were excluded from the original trial.

A second issue is blinding – neither the study investigators nor 
the patients were blinded to the treatment allocation; howev-
er, because the exploratory analysis was highly objective (re-
current bowel occlusion), we do not think a double-blinded ap-
proach would have impacted the results significantly.

Despite these reservations, from the clinician’s point of view, 
the present study provides an important contribution for cli-
nicians on the optimal pharmacological approach to prevent/
delay recurrent bowel occlusion in patients with ileocecal CD 
who have undergone successful medical treatment for the ini-
tial episode of intestinal subocclusion. To our knowledge this 
is the first study to demonstrate a decrease of recurrent occlu-
sion rate for up to 3 years, and perhaps, a change in the medi-
um-term natural history of subocclusive ileocecal CD in a sub-
population of patients receiving AZA in a clinical trial setting.

Although the optimal medical management of terminal ileum or 
ileocecal fibrostenosing CD remains a challenging problem without 

Figure 2.  Kaplan-Meier plot showing probability of subocclusion-
free survival in Crohn’s disease patients related to 
time after randomization to azathioprine or mesalazine 
therapy. AZA patients showed significantly higher 
occlusion-free survival at 12, 24, and 36 months (log 
rank at 12 months: 0.01; at 24 months: 0.000; at 36 
months: 0.001).
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a clear best answer for an important subgroup of patients, there 
is hope that ongoing studies will define other potential therapeu-
tic avenues for modifying the inexorable progression of this phe-
notype of illness. Further research through randomized controlled 
trials is needed to compare medical (including anti-TNF agents) 
and surgical therapy in subocclusive ileocecal CD patients [26]. 
In particular, it is important that these studies include issues re-
garding long-term efficacy, patient preference, long-term quali-
ty of life, and overall costs of the medical and surgical strategy.

Conclusions

In ileum terminal or ileocecal CD patients presenting with a 
clinically resolved initial episode of small-bowel subocclusion, 

subsequent maintenance therapy with AZA compared with 
mesalazine shows higher efficacy in eliminating or postpon-
ing recurrent obstruction through-out 3 years of therapy. The 
data obtained from this exploratory analysis suggest that to 
reduce the risk of recurrence of bowel obstruction in patients 
with ileocecal CD, AZA must be given after the first subocclu-
sive episode has been dealt with by clinical therapy.
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