
wide, even with the currently available best medical therapy.
Postoperative endoscopic recurrence (PER) after abdomi-

nal resection for CD occurs in nearly 75% of patients 1 year 
after the surgical procedure.4,5 It develops earlier than clinical 
recurrence and, most commonly, years before the need for 
a repeated resection. Several studies have demonstrated the 
effect of different medications aimed at reducing PER rates. 
Probiotics and aminosalicylates have not been effective in 
this scenario.6 Metronidazole and ornidazole were more ef-
fective than placebo in 2 randomized controlled trials, but 
only in a 3-month period.7 Azathioprine was also more effec-
tive than placebo and aminosalicylates in preventing PER.6,8 
However, even with these therapies, a significant number of 
patients developed recurrence and disease progression over 
time.

Biological agents seem proportionally more effective than 
conventional therapy in preventing PER in various studies. 
Since the initial trial published in 2009 by Regueiro et al.,9 var-
ious authors have studied the effect of both infliximab (IFX) 
and adalimumab (ADA) in reducing PER rates or treating 
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INTRODUCTION

More than 80 years after the initial description of CD in 
1932, a cure for this interesting and difficult entity has not 
been discovered, and it seems that science is still far from 
achieving this objective.1 Even with the development of new 
therapies such as immunomodulators and biological agents, 
surgery still plays a significant role in the management of CD. 
In the biological area, we still do not know if surgical rates in 
CD are decreasing. Some population studies have not dem-
onstrated this advantage,2 but data from referral centers have 
indicated a reduction.3 Therefore, patients are still undergo-
ing surgery and small bowel and colonic resections world-
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early recurrence in patients receiving conventional therapy. 
This paper aimed to critically review studies on biological 
therapy for the management of PER.

INFLIXIMAB

IFX was the first agent approved for CD management, 
and is used worldwide with concrete experience in various 
indications including induction and maintenance of clinical 
remission, fistulizing, and pediatric CD. Most studies on the 
efficacy of biologics in preventing PER were performed with 
IFX.

1. Infliximab in the Prevention of Postoperative Endo-
scopic Recurrence

A randomized, 2-armed, double-blind, placebo-controlled 
trial that evaluated the efficacy of IFX in preventing PER was 
first performed in the United States.9 Twenty-four patients 
with ileal or ileocolic CD undergoing resection received 
either IFX infusions (5 mg/kg) or placebo at 0, 2, and 6 
weeks, and then every 8 weeks for 1 year (11 patients in the 
IFX group and 13 in the placebo group). IFX treatment was 
started 2 weeks after the procedures. The primary endpoint 
was the proportion of patients with endoscopic recurrence 
1 year after surgery (defined at colonoscopy by a Rutgeerts 
score ≥i2). PER occurred in 1 of the 11 patients (9.1%) receiv-
ing IFX therapy and in 11 of the 13 patients (84.6%) in the 
placebo group (P<0.0006). The main limitation of this study 
was the small sample size, although statistical significance 
was achieved. This trial provided strong evidence that IFX is 
effective in preventing endoscopic recurrence after ileocolic 
resection for CD (Fig. 1).

In a review article, Yamamoto10 identified smoking, pen-

etrating phenotype of CD, and granulomas in the specimen 
as the most important risk factors for PER. Anastomosis type, 
patient age, familial history of CD, anatomic site of the opera-
tion, specimen length, and postoperative complications did 
not significantly associate with PER. These findings play a sig-
nificant role in this setting, primarily because most patients 
with penetrating CD are good candidates for biological thera-
py. Therefore, the maintenance of biologics after surgery may 
be the best option in these cases to reduce PER rates.

In a prospective pilot study, Sorrentino et al.11 compared 
endoscopic outcomes after CD surgery in terms of postop-
erative management in 2 groups of patients. In the group of 
patients receiving IFX therapy, none of the 7 patients had 
PER or clinical recurrence. In the group of patients receiving 
mesalamine, only 4 of 16 patients (25%) were disease-free 2 
years after surgery with no PER. In 2010, the same authors 
subsequently performed a prospective cohort study includ-
ing 5 more patients (n=12) who were followed up for 3 years 
after the procedures.12 The authors found that no patient ex-
perienced PER or clinical recurrence. IFX was discontinued 
in all patients, and after 4 months, another colonoscopy was 
performed. Of the 12 patients, 10 presented with PER and 
received IFX again after a drug holiday. The authors found 
that mucosal normality was achieved in all patients with a 
lower IFX dose (3 mg/kg) and suggested that this dose can 
be effective in treating PER. This prospective study demon-
strated that IFX therapy immediately after surgery effectively 
prevents clinical and endoscopic recurrence at 3 years, and 
medication discontinuation can cause endoscopic recur-
rence in a short period. They also showed that IFX reintro-
duction in lower doses could lead to mucosal healing.

In an open-label, prospective study, Sakuraba et al.13 evalu-
ated the safety and efficacy of IFX in preventing PER in CD 
patients who underwent multiple surgical resections (≥2). 
IFX was started 2-4 weeks after surgery and administered 
every 8 weeks. In total, 10 patients were included. The mean 
number of resections was 4, and IFX treatment prevented 
clinical and endoscopic/radiological recurrence in 60% and 
40% of patients at risk for recurrence, respectively. The differ-
ence between this study and the others is that only patients 
with penetrating CD and previous resections were included - 
a bias that could explain the higher PER rates.

In a prospective trial performed in Italy, Armuzzi et al.14 
compared the PER rates between IFX and azathioprine 
postoperative treatments. In a small sample of 22 patients 
at high risk for recurrence, the authors found no significant 
difference between the groups in terms of PER (40% in the 
azathioprine group vs . 9% in the IFX group, P=0.14). However, 
severe histological activity was significantly higher in the aza-
thioprine group (80%) than in the IFX group (18%, P=0.008) 
after 1 year of follow-up. Although statistical significance was 
not achieved because of the small sample size, this study 
clearly demonstrated that biological therapy seems more 
effective than conventional treatment with immunomodula-

Fig. 1. Efficacy of infliximab in the prevention of postoperative en-
doscopic recurrence after one year in a prospective study with 24 
patients. Recurrence, Rutgeerts ≥i2; mucosal normality, Rutgeerts 
≤i1. Adapted from the article of Regueiro et al.9 (Gastroenterology 
2009;136:441-450).
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tors in preventing PER.

2. Infliximab in the Treatment of Postoperative Endo-

scopic Recurrence

In Japan, Yamamoto et al.15 investigated the effect of IFX on 
early endoscopic lesions after resection for CD in a single-
center prospective study. In this trial, PER in 26 consecutive 
patients was managed prospectively with 3 treatment arms. 
In the first period, all patients received mesalamine (3 g/day) 
after resection for 6 months. Over the following 6 months, 
10 patients were treated with continuous mesalamine (3 g/
day), 8 patients were treated with azathioprine (50 mg/day), 
and the other 8 patients were treated with IFX (5 mg/kg, ev-
ery 8 weeks). Endoscopic inflammation improved in 75% of 
patients in the IFX group, 38% in the azathioprine group, and 
0% in the mesalamine group (P <0.006). There was a good 
correlation between cytokine levels and endoscopic inflam-
mation. The cytokine levels significantly decreased in the 
IFX group, increased in the mesalamine group, and did not 
change in the azathioprine group. The authors concluded 
that IFX therapy showed clear suppressive effects on endo-
scopic disease activity and mucosal cytokine production in 
patients with early endoscopic lesions after resection for CD, 
demonstrating the effectiveness of biological therapy in treat-
ing PER.

In a prospective, open-label, nonrandomized multicenter 
study, Sorrentino et al.16 compared the efficacies of IFX and 
mesalamine for the treatment of PER after resection for CD in 
6 different Italian centers. In total, 24 patients were included: 
13 were treated with IFX and 11 were treated with mesala-
mine. After 54 weeks, 50% of the patients receiving IFX had 
endoscopic remission and 69% had an improved endoscopic 
score in comparison with 0% of endoscopic remission in 
the mesalamine group. The authors concluded that IFX was 
superior to mesalamine in reinducing mucosal integrity after 
PER in CD.

ADALIMUMAB

ADA was the second agent approved for CD management, 
and experience with this medication has increased over the 
years. Data demonstrated the important role of ADA in the 
induction and maintenance of clinical remission17,18 as well as 
mucosal healing.19 More recently, studies have demonstrated 
the importance of ADA in the management of PER.

1. Adalimumab in the Prevention of Postoperative 
Endoscopic Recurrence

The first case series that evaluated the efficacy of ADA in 
preventing PER was completed in Spain20 and published in 
2010. In an open-label prospective study, the authors started 
ADA therapy in 20 patients following ileocolic resection for 

CD. After 1 year, the patients underwent colonoscopies, and 
the PER rates were described according to the Rutgeerts 
score. The results demonstrated that only 2 of 20 enrolled pa-
tients (10%) had PER, defined by a Rutgeerts score of >i2.

In 2012, Aguas et al.21 also studied the role of ADA in pre-
venting PER in 29 patients at high risk for recurrence. In this 
observational prospective study, there was a good correla-
tion between PER and morphological recurrence in imaging 
tests in a significant number of patients. Only 20.7% of the 
patients receiving ADA therapy developed PER, and 36.8% 
of the patients who underwent magnetic resonance imaging 
enterography after resection presented with morphological 
recurrence.

A prospective multicenter trial performed in Australia and 
New Zealand compared the effect of ADA and azathioprine 
in preventing PER in high-risk patients.22 The results of this 
trial, named POCER were presented at Digestive Disease 
Week 2013 and have not been published to date. In 101 high-
risk patients who underwent colonoscopy 18 months after 
the ileocolic resection, 28 were receiving ADA therapy and 73 
were receiving azathioprine after following the tailored treat-
ment algorithm. The PER rates (Rutgeerts score ≥i2) were 
significantly lower in the ADA group than in the azathioprine 
group (21% vs. 45%, P=0.02).

In another prospective trial from Italy, Saverino et al.23 
compared the role of ADA with that of azathioprine and 
mesalamine after resection. The authors concluded that the 
PER rates after ileocolic resection in the 18 patients treated 
with ADA (6.3%) were significantly lower than those in the 
17 patients treated with azathioprine (64.7%) and in the 16 
patients treated with mesalamine (83.3%) after 2 years of 
follow-up (P=0.0017) (Fig. 2).

The number of patients in these studies was not high, and 

Fig. 2. Adalimumab in the prevention of postoperative endoscopic 
recurrence. Prospective study 2 years after ileocecal resections in CD 
patients, in comparison with azathioprine and mesalamine. Recur-
rence, Rutgeerts ≥i2; mucosal normality, Rutgeerts ≤i1. Adapted from 
the article of Saverino et al.23 (Am J Gastroenterol, October 2013 [Epub 
ahead of print]).
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several limitations were noticed in each publication. How-
ever, ADA may be proven more effective than conventional 
therapy in preventing PER, primarily in patients at high risk 
for recurrence.

2. Adalimumab in the Treatment of Postoperative 
Endo scopic Recurrence

A pilot study from Greece prospectively investigated the 
occurrence of PER after ileocolic resection in high-risk pa-
tients.24 The 23 patients in this small open-label study were 
allocated to 2 groups: 8 patients received ADA 2 weeks after 
resection (for recurrence prevention) and the other 15 pa-
tients received ADA after colonoscopy with documented 
PER 6 months after surgery (recurrence treatment). In both 
groups, ADA demonstrated efficacy. After 2 years, all except 
2 patients in the prevention group had endoscopic normal-
ity (6/8), and 9 of 15 patients (60%) in the treatment group 
had mucosal healing after the documented PER. This study, 
although performed in a small sample of patients, demon-
strated the efficacy of ADA not only in preventing but also in 
treating PER. Prospective randomized trials are needed to 
better access strategies for comparison as described in the 
IFX studies. 

FUTURE TRIALS AND OTHER BIOLOGICS

As previously stated, most studies on the efficacy of IFX 
and ADA in preventing PER had clear limitations. Mostly, 
they were performed in small samples of patients. No studies 
published to date have considered the role of certolizumab 
pegol or new biological agents in the postoperative preven-
tion setting. The POCER trial with ADA had a larger patient 
sample; however, only part of the sample was treated with 
biological therapy.22 A large multicenter study with IFX, the 
PREVENT trial, is being performed, and certainly, more solid 
data with a significant sample of individuals in long-term 
follow-up will soon be published, and will lead specialists to a 
better knowledge of the real role of biologics in this scenario.

 
CONCLUSIONS

Even with the limitations of the few studies that address the 
effect of biologics in preventing PER after resection for CD, a 
significant efficacy of this class of medication is observed in 
comparison with conventional therapy. The endoscopic re-
currence rates in patients undergoing biological therapy are 
lower than those in patients receiving azathioprine, the most 
important medication used in non-biological management. 
More studies should be conducted in this field. Thus far, 
combination therapy with biologics in addition to immuno-
modulators has not been compared with monotherapy with 
biologics in this scenario. Some controversies exist regarding 
the patients who were using biologics before surgery in com-

parison with those who started these medications shortly 
after surgery. Clearly, safety and cost are significant issues 
that should be considered in the complex algorithm of pa-
tient management, mainly to avoid overtreatment. However, 
current data demonstrate that a better acceptance of biologi-
cal agents in preventing PER in high-risk CD patients can be 
considered in 2013, and can be essential for disease control 
for a life-long disease.
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