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Abstract

Background: Infliximab has shown efficacy at preventing post operative recurrence (POR) of
Crohn's disease (CD). This study aimed at evaluating whether adalimumab can prevent and
treat POR of CD.
Methods: This prospective, single-center, open-label, two-year study included 23 patients who
 152 by guest on 09 April 2024
had undergone ileocecal resection for refractory or complicated CD and were at high-risk for
POR. Patients received adalimumab from post operative day 14 (Group I, n=8) or at 6 months
post operatively after confirmation of endoscopic recurrence (PO-ER) despite treatment with
azathioprine, infliximab, or 5-ASA (patients intolerant to infliximab and azathioprine, Group
II, n=15). Symptom assessment and laboratory tests were performed at monthly visits. Endo-
scopic findings were graded using the Rutgeerts score (RS) at 6 and 24 months after initiation
of adalimumab. Primary end-points were maintenance (group I) or achievement of mucosal
healing (Group II). Secondary end-points were prevention of post operative clinical recurrence
(PO-CR) (Group I) and endoscopic and clinical improvement (group II).
Results: In Group I, PO-ER (RS≥ i2) was seen in one patient at 6 months PO, whereas a second
patient developed PO-ER and PO-CR after 24 months of treatment. In Group II, all patients had
PO-ER whereas 9 (60%) patients had PO-CR at study enrolment; after 24 months of treatment
9/15 (60%) patients achieved complete (RS-i0, n=3) or near complete (RS-i1, n=6) mucosal heal-
ing and 5/9 (56%) clinical remission. No serious adverse events were reported.
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Conclusions: This pilot study suggests that adalimumab may prevent PO-ER and treat PO-ER/CR
in high risk patients for POR of CD.
© 2012 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Approximately three quarters of patients with stricturing or
penetrating phenotype of Crohn's disease (CD) affecting the
terminal ileum and/or the right colon will require at some
time intestinal resection.1 However, even after ‘curative’
surgical resection, that is removal of all macroscopic lesions,
CD will inevitably relapse at some time during the post oper-
ative period. Post operative recurrence (POR) may be more
rapid and more severe for patients carrying additional risk
factors, such as young age, active smoking, ileal disease,
perforating disease phenotype, repeated ileal resections
and active perianal disease.2,3

POR of CDmay be detected in all patients by histology during
the first post-operative week.4 More than 70% of patients will
develop endoscopically detected recurrence of disease at the
site of the anastomosis and/or in the neo-terminal ileum by
the end of the first post operative year whereas up to 35% of pa-
tients will have relapsed clinically after three years.5 Thus, post
operative endoscopic recurrence (PO-ER) precedes clinical re-
lapse and mandates the development of new complications of
disease that may lead onto further intestinal resections in 15%
to 65% of patients after 10 years.6,7 Because PO-ER is a marker
of impending clinical deterioration ileocolonoscopy has become
the gold standard for assessing POR of CD5,8 and has been
recommended at 6–12 months after surgery.9

To prevent POR of CD it has been recommended that all pa-
tients receive treatment starting from the end of the second
post operative week.10 However, the ideal ‘preventive’ ther-
apy has not been yet clearly defined. 5-aminosalicylates (5-
ASA) and budesonide have shown little or no benefit.11–13

Administration of metronidazole and ornidazole in the imme-
diate post operative period may reduce or delay POR.14,15

Azathioprine (AZA) has shown superiority over placebo and
mesalazine at preventing or delaying PO-ER of CD16–18 but
other studies have cast doubts whether this is translated into
prevention of clinical recurrence of disease.19,20 Regarding
biologicals, classical infliximab (IFX) induction followed by
scheduled maintenance therapy after intestinal resective sur-
gery was shown to be by far superior to placebo at preventing
endoscopic and histological recurrence of CD at the end of the
first post operative year.21 In addition, IFX was more effective
than AZA or mesalamine at improving both clinical and endo-
scopic activities of CD and decreasing the levels of the
cytokines IL-1, IL-6, and TNF-α in the intestinal mucosa of pa-
tients who had developed endoscopic lesions at an early stage
after surgery.22 Additional open-lapel data have confirmed
the efficacy of IFX in the prevention of PO-CR and PO-ER of
CD.23 Finally, Fernandez-Blanco et al. have recently reported
(in an abstract form), that only 2 out of 20 (10%) patients who
were treated with adalimumab (ADA) after resective surgery
for complications of CD had an PO-ER, and none had PO-CR
after 1 year of treatment.24 However, to our knowledge
there is no study regarding the efficacy of ADA in the treat-
ment of PO-ER and PO-CR of CD.
2. Patients and methods

2.1. Study design

This was a prospective, open-label, two-year pilot-study that
was conducted at a single-center according to the Second
Declaration of Helsinki. This study aimed at assessing the
role of ADA, a fully human anti-TNFα monoclonal antibody,
for the prevention and treatment of POR of CD. The study
was approved by the Institution Review Board. All patients
gave written informed consent.

2.2. Patients

Eligible for this study were patients who had undergone a re-
cent ‘curative’ ileocecal resection for treatment refractory
or complicated (fistulating/obstructive) Crohn's ileitis or
ileocolitis and were at high risk for early POR as well as pa-
tients who had a prior ileocecal resection but had early PO-
ER confirmed by scheduled ileocolonoscopy at 6 months
post operatively despite timely initiated, adequately dosed
and continuously administered treatment with AZA, IFX, or
5-ASA, for thiopurine and IFX intolerant patients. CD was
confirmed by pre-operative ileocolonoscopy and histology
on endoscopic mucosal biopsies, small bowel enteroclysis
or magnetic resonance enterography and histological assess-
ment of the resected intestinal specimen. ‘Curative’ resec-
tion was defined as removal of all grossly macroscopic
residual disease leaving histological disease-free anastomot-
ic endings. The pre-operative length of involvement had
been assessed by ileocolonoscopy and small bowel entero-
clysis or magnetic resonance enterography. Risk factors for
early POR included young age (below 30 years), active smok-
ing, penetrating disease phenotype and previous surgery for
CD. Exclusion criteria were ileal/colonic resection with a
temporal ileostomy, ileorectal anastomosis, absence of risk
factors for early POR, severe active perianal disease, colorec-
tal stenosis precluding ileocolonoscopy, advanced chronic
renal, pulmonary or heart failure, infectious complications,
colorectal cancer or any other knownmalignancies, pregnancy
or lactation and prior use of ADA.

2.3. Methods

Enrolled patients were allocated into two study groups. Group
I consisted of patients who had undergone a recent ileocecal
resection for CD with ileocolic anastomosis as defined earlier.
Patients received ADA induction [160 mg and 80 mg subcuta-
neously (sc) at weeks 0 and 2] followed by scheduled therapy
(40 mg sc every other week) from postoperative day 14.
Group II consisted of patients with a recent ileocecal resection
that despite appropriate treatment, as defined previously, had
had a PO-ER confirmed by scheduled ileocolonoscopy at
6 months post operatively. Patients received ADA as previously
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but a washout period of 4 weeks between stopping IFX or AZA
was allowed before initiation of ADA. No concomitant treat-
ment was allowed. Treatment escalation to 40 mg ADA weekly
was allowed during follow up for Group I patients who had an
endoscopically confirmed PO-ER of disease as well as for
Group II patients who had persistent clinical and endoscopic
activities of disease. A flowchart of patients and reasons for
treatment escalation enrolled in the study is given in Figure 1.

Patients were seen in the Outpatient IBD Clinic at month-
ly intervals. At each visit the Harvey-Bradshaw Index (H-BI)25

was calculated on data collected the day before the visit;
physical examination was performed; adherence to treat-
ment was assessed; a list of side effects to treatment was
checked; and laboratory tests performed the day before
the visit were reviewed. The latter included a full blood
count, erythrocyte sedimentation rate (ESR) and serum C-
Reactive Protein (CRP). Additional biochemical tests were
requested at 6 months interval or at any time if indicated.

Ileocolonoscopies were performed at 6 and 24 months
after initiation of ADA or at any time new symptoms and/or
abnormal serological tests suggested either POR of CD
(Group I), or persistent disease activity (Group II), or an ad-
verse event to treatment (both groups), by a single endosco-
pist (GJM) unaware that the patient was enrolled in a clinical
trial or of his/her current treatment, or prior colonoscopy
reports. At endoscopy, the distal 25–30 cm of the neo-
terminal ileum was examined and lesions, if found, at the
site of ileocolic anastomosis and/or in the neo-terminal
ileum were recorded and graded according to Rutgeerts.6

Briefly, i0 score indicated complete mucosal healing; i1:
less than 5 apthoid ulcers in the neo-terminal ileum (near
complete mucosal healing); i2: more than 5 apthoid ulcers
with normal mucosa between lesions or lesions confined to
the ileo-colonic anastomosis; i3: diffuse ileitis with larger ul-
cers but with normal mucosa between lesions and i4: diffuse
Ileocolonic r

Group I 
(n-8)

ADA from
PO day 14 

Monthly clini
serological ass

Final clinical and
assessm

withile ocolonoscopy
after initiation

Treatment escalation 
if urgent ileocolonoscopy 

confirmed PO-ER

Ileocolonoscopy 
after initiation

Figure 1 Flow-chart of patients treated with adalimumab to pre
Crohn's disease. ADA: adalimumab; 5-ASA: 5-aminosalicylic acid; A
post-operative endoscopic recurrence.
ileitis with large ulcers, nodules and narrowing of the lumen
without normal mucosa. PO-ER in Group I was defined as a
Rutgeerts' score equal or higher than i2 (RS≥ i2). In group
II, endoscopic improvement was defined as any reduction
in the Rutgeerts' score compared to baseline score whereas
complete mucosal healing was regarded as a RS-i0. Biopsies
were also taken from the neo-ileum to confirm histological
activity of disease even in the absence of endoscopic
lesions.21

PO-CR of CD was defined as a H-BI higher than 8 and a
score equal or higher than 2 on the clinical recurrence grad-
ing scale (CRGS) proposed by Hanauer et al.16 In this scale,
score 1 indicates absent; 2: mild; 3: moderate, and 4: se-
vere symptoms.16 Serological remission was defined as nor-
mal levels of ESRb20 mm/1 h and serum CRPb0.5 mg/dl.
We did not choose the Crohn's Disease Activity Index
(CDAI) score because of the complexity and unreliability
of this index in the post operative period and because no
consistent associations have been observed between en-
doscopy scores and mean CDAI, or serum CRP, or ESR
levels.26,27
2.4. Statistical analysis

The primary end-point in Group I patients was the preven-
tion of early (at 6 months) and late (at 24 months) PO-ER
of CD whereas and in Group II the rate of complete muco-
sal healing. Secondary end-points were assessment for PO-
CR in Group I, and endoscopic and clinical improvement in
Group II. Comparisons between groups of patients were
made using independent sample t-test, Mann–Whitney
non-parametric test and the Fisher Exact test, as appro-
priate, with Pb0.05 being regarded as a critical level of
significance.
esection

Group II 
(n-15)

Treatment from PO day 14: AZA , IFX, or 5-ASA;
ileocolonoscopy at 6 months confirmed PO-ER

cal and 
essment. 

ADA
at PO-ER

 serological 
ent
at 24 months

 of ADA 

Treatment escalation 
in case of continuous 

disease activity

at 6 months
 of ADA 

vent (Group I) and heal (Group II) post-operative recurrence of
ZA: azathioprine; IFX: infliximab; PO: post-operative; PO-ER:

4/2392152 by guest on 09 April 2024
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3. Results

Twenty three patients were enrolled in this study between
1st June 2007 and 31st October 2009. Patient demographic
and clinical characteristics are given in Table 1. Eight pa-
tients received ADA starting from the 14th post-operative
day (Group I). Fifteen patients (Group II) received ADA
when a post operative ileocolonoscopy, performed accord-
ing to scheduled endoscopic follow up at six months post
operatively confirmed PO-ER (RS≥ i2) despite treatment
with AZA (n=10), IFX (n=3), or 5-ASA (n=2) for AZA and
IFX intolerant patients (Table 1). More specifically, 11 pa-
tients had RS-i2 and 4 had RS-i3 lesions before treatment
with ADA. In addition to endoscopic recurrence, 9 of 15 pa-
tients had also clinical relapse of CD (H-BIN8 and CRGS≥2)
(Figure 2, Table 2).

At 6 months, 7 of 8 patients (87.5%) in Group I did not
have any evidence of PO-ER or PO-CR of CD: five patients
had a normal ileocolonoscopy (R-i0) and two had mild endo-
scopic activity of disease (RS-i1) (Figure 2, Table 2). Only
one patient had PO-ER of CD (RS-i2) and was started on
40 mg ADA every week. However, all 8 patients in Group I
maintained clinical and serological remission of CD, as indi-
cated by a H-BIb4, a CRGSb2 and normal levels of ESR and
CRP (Table 2). After 1 year of treatment with ADA, endo-
scopic, clinical and serological relapses were confirmed in
another patient. Treatment escalation to 40 mg ADA every
week did not restore clinical or serological remission in this
patient and none of these two relapsers in Group I achieved
complete or near complete mucosal healing after two years
Table 1 Patient and disease characteristics in Groups I and II.

Patients characteristics Group I Group II

Male/female 4/4 9/6
Age: years, median (range) 38.5

(20–53)
32
(17–58)

Disease duration: years,
median (range)

6 (1–15) 11 (1–20)

Disease location, n (%)
Ileitis 5 (62.5) 5 (33.3)
Ileocolitis 3 (37.5) 10 (66.6)
Perianal 3 (37.5) 5 (33.3)

Smokers, n (%) 5 (62.5) 8 (53.3)
Extraintestinal manifestations,
n (%)

5 (62.5) 5 (33.3)

Before surgery, n (%)
Corticosteroids 8 (100) 15 (100)
Azathioprine 5 (62.5) 7 (46.7)
Infliximab 3 (37.5) 8 (53.3)

After surgery, n (%)
5-ASA 0 (0) 2 (13.3)
Azathioprine 0 (0) 10 (66.7)
Infliximab 0 (0) 3 (20)
Adalimumab 8 (100) 0 (0)

Indications for surgery, n (%)
Inflammatory obstruction and/
or fistulating disease

4 (50) 10 (66.7)

Penetrating disease (fistula±abscess) 4 (50) 5 (33.3)
Previous ileocolonic resection, n (%) 0 (0) 5 (33.3)

c/article/6/9/924/2392152 by guest o
on ADA therapy (Figure 2, Table 2). Thus, at 2 years after
ADA therapy in Group I, 6 of 8 (75%) patients maintained
either complete (n=3, RS-i0) or near complete (n=3, RS-i1)
mucosal healing and 7 of 8 patients (87.5%) remained in clin-
ical and serological remission of CD (Figure 2, Table 2).

In Group II, 6 months after starting ADA, one patient had a
RS-i0, two had a RS-i1, 10 had a RS-i2 and two patients had a
RS-13 (Figure 2, Table 2). Thus, ADA healed the mucosa or im-
proved the Rutgeerts score in three patients with RS-i2 and
two patients with RS-i3. After 24 months of treatment, ADA
had healed completely (RS-i0) endoscopic lesions in 3 (27%)
patients and improved the score (RS-i1) in another 3 (27%) of
11 patients with an initial RS-i2 and in 3 of 4 patients with
RS-i3 (one patient had RS-i1 and two had RS-i2) (Figure 2,
Table 2). Overall, 9 (60%) patients had RS-i0 (n=3) or RS-i1
(n=6) but persisting lesions were found in 6 (40%) patients,
with 5 patients having RS-i2 and one patient RS-i3 lesions, re-
spectively (Figure 2, Table 2).

Before initiation of ADA treatment, 9 patients had clini-
cally active disease and 5 of these 9 patients had also elevat-
ed levels of CRP and ESR (Table 2). Five of these 9 (56%)
patients including two with serologically active disease
achieved and maintained clinical and serological remission
during treatment with ADA. After 6 months of ADA therapy,
three patients had continued clinically, serologically and en-
doscopically active disease whereas one patient had clinical
and endoscopic but no serological activity of disease. Despite
treatment escalation none of these 4 patients improved clini-
cally or endoscopically. In contrast, deterioration of disease
and development of stricturing complications led eventually
two of these patients to a new surgical resection (Figure 2).
Regarding Group II, although no risk factors for POR under
ADA treatment were revealed as none of patient and disease
characteristics was related to PO-ER (Table 3) numbers are
very small to allow firm conclusions. Interestingly, in Group II
ADA did heal pre-anastomotic lesions but did not have any
effect on anastomotic lesions.

Smoking did not affect the rate or the severity of POR.
None of the smokers was able to quit smoking during the
study. During the two-year follow up, there were no drop
outs for drug complications, such as adverse events and/or
allergic reactions from the study.
n 09 April 2024
4. Discussion

Although there is no established therapy for the post opera-
tive treatment of patients with CD, various investigators
have suggested that AZA and IFX can prevent and/or treat
POR in CD.16–18,21–23 Regarding efficacy of ADA, there is
only one report looking at the prevention of POR of CD
where 20 patients were treated with ADA after curative
intestinal resection for complicated CD24 and one case re-
port of a patient with early severe POR of CD involving the
colon and associated cytomegalovirus infection who was
treated with oral valganciclovir and ADA.28 In this prospec-
tive, single center, open-label, pilot study aiming at asses-
sing the short and long term efficacy of ADA in the post
operative setting for patients at high risk for early POR of
disease, ADA proved efficacious both at preventing PO-ER
in patients with CD who had undergone resective surgery,
and in treating POR in CD patients who had developed



ADA 40 mg sc every other week 

Group I (n=8)
Surgical remission, n=8

Group II (n=15)
PO-ER, n=15

(RS-i2, n=11, i3, n=4)
PO-CR, n=9

Clinical and serological assessment 
with ileocolonoscopy (6 months)

Clinical and serological assessment 
with ileocolonoscopy (24 months)

RS
i0, n=5; i1, n=2

PO-CR, n=0

PO-ER (n=1)
RS-i2

ADA 40mg sc 
weekly (n=6)

PO-ER and CR, 
n=1, RS-i2

RS
i0, n=3; i1, n=3; i2, n=2

PO-CR, n=1

RS
i0=1; i1=2

i2=10; i3=2
in PO-CR, n=4

RS
i2, n=3; i3, n=1
in PO-CR, n=4 

RS
i0, n=3; i1, n=6
i2, n=5; i3, n=1

Clinical activity, n=4
Surgery, n=2

Figure 2 Flow-chart of outcome of treatment with adalimumab for the prevention (Group I) and treatment (Group II) of post-operative
recurrence of Crohn's disease. ADA: adalimumab; sc: subcutaneously; RS: Rutgeerts score; i: ileal; PO-ER: post-operative endoscopic
recurrence; PO-CR: post-operative clinical recurrence.
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endoscopic and/or clinical POR despite appropriate therapy.
The fact that ADA did not exert any healing effect on anasto-
motic lesions in Group II patients indicates that these lesions
are not entirely ‘immunologic’ in nature but may be related
to surgical techniques, local ischemia, or any other yet uni-
dentified mechanisms.

Regarding the preventing role of IFX, Sorrentino et al.
showed initially that the combination of IFX in classical
scheduled maintenance dose (5 mg/kg every 8 weeks) and
low-dose oral methotrexate (10 mg/wk) started at 2 weeks
after surgery, was effective in preventing PO-ER and PO-CR
of CD for 2 years.23 In a follow up study, Sorrentino et al.
treated CD patients in the immediate post operative period
with IFX schedule maintenance therapy (5 mg/kg every
8 weeks) and noticed that none had PO-ER for 24 months.29

However, 4 months after discontinuation of IFX 10 out of 12
patients (83%) developed PO-ER (RS≥ i2). Re-treatment
Table 2 Patient clinical and laboratory data before (Group II) an

Group I

(6 months) (24 mo

H-BIN8, n (%) 0 (0) 1 (12.5
CRGS16N2, n (%) 0 (0) 1 (12.5
CRPN0.5 mg/dl, n (%) 0 (0) 1 (12.5
ESRN20 mm/1 h, n (%) 0 (0) 1 (12.5
Histological recurrence,21 n (%) 3 (37.5) 5 (62.5
Second ileocolonic resection, n (%) 0 (0) 0 (0)
Adverse events of ADA, n (%) 0 (0) 0 (0)

H-BI: Harvey-Bradshaw index, CRGS: clinical recurrence grading scale,
ADA: adalimumab.
with lower doses of IFX (3 mg/kg, every 8 weeks) restored
and maintained endoscopic remission of CD for 1 year.29 In
the only randomized placebo-controlled trial to date, Reg-
ueiro et al. showed that one-year treatment with the classi-
cal IFX regimen after surgery was far more effective than
placebo at preventing endoscopic and histologic recurrence
of CD (9.1% and 27.3% vs 84.6% and 84.6%, respectively) al-
though the rate of PO-CR of CD was only numerically lower
in the IFX arm in comparison to the placebo-treated patients
(20.0% vs 46.2%).21 It should also be noted that significantly
more patients who were using concomitantly immunomodu-
lators and were smokers had been enrolled in the IFX arm.
Data from a two-year follow-up of this study have recently
been presented, suggesting that the improved outcomes
can be maintained in subjects who continue IFX therapy.30

Furthermore, in a prospective study Biancone et al. showed
that local injections of low dose IFX into the site(s) of
d after (Groups I and II) adalimumab treatment.

Group II

nths) (Before ADA) (6 months) (24 months)

) 9 (60) 4 (26.6) 4 (26.6)
) 9 (60) 4 (26.6) 4 (26.6)
) 5 (33.3) 3 (20) 3 (20)
) 5 (33.3) 3 (20) 3 (20)
) 15 (100) 14 (93.3) 12 (80)

0 (0) 0 (0) 2 (13.3)
0 (0) 0 (0) 0 (0)

CRP: C-Reactive Protein, ESR: erythrocyte sedimentation rate,

4



Table 3 Patient and disease characteristics in Group II in
response to adalimumab, related to endoscopic post-
operative recurrence, after 24 months of treatment.

Patients and disease
characteristics

Non
responders

Responders P

Male/female 3/3 6/3 NS
Age: median (range) (years) 34 (17–58) 32 (21–48) NS
Disease duration: median
(range) (years)

7.5 (1–19) 12 (5–20) NS

Disease location, n (%)
Ileitis 2 (33.3) 3 (33.3) NS
Ileocolitis 4 (66.6) 6 (66.6) NS
Perianal 1 (16.7) 4 (44.4) NS

Smokers, n (%) 4 (66.6) 4 (44.4) NS
Extraintestinal
manifestations, n (%)

2 (33.3) 3 (33.3) NS

Indications for surgery, n (%)
Inflammatory obstruction
and/or fistulating disease

5 (83.3) 5 (55.6) NS

Penetrating disease
(fistula±abscess)

1 (16.7) 4 (44.4) NS

CRP (mg/dl, mean±SD) 1.94±2.57 0.24±0.09 NS
ESR (mm/1 h, mean±SD) 30.63±

19.91
12.14±
3.80

0.034

H-BI (mean±SD) 6.63±3.77 2.57±1.39 0.019
CRGS16 (mean±SD) 2.12±0.35 0.57±0.53 b0.001
Previous treatment before ADA, n (%)

5-ASA 1 (16.7) 1 (11.1) NS
Azathioprine 5 (83.3) 5 (55.6) NS
Infliximab 0 (0) 3 (33.3) NS

Rutgeerts score at 6 months PO, n (%)
i2 3 (50) 8 (88.9) NS
i3 3 (50) 1 (11.1) NS
i4 0 (0) 0 (0) NS

Rutgeerts score 6 months after ADA therapy, n (%)
i0 0 (0) 1 (11.1) NS
i1 0 (0) 2 (22.3) NS
i2 4 (66.6) 6 (66.6) NS
i3 2 (33.3) 0 (0) NS
i4 0 (0) 0 (0) NS

H-BI: Harvey-Bradshaw index, CRGS: clinical recurrence grading
scale, CRP: C-reactive protein, ESR: erythrocyte sedimentation
rate, ADA: adalimumab, SD: standard deviation, PO: post
operative, NS: non significant.
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endoscopic recurrence prevented the short and medium
term clinical relapses of CD without compromising safety
for a median follow up period of 20 months; in addition,
local treatment improved both the Rutgeerts endoscopic
and the histologic score in 3 and 4 out of 8 patients.31

Regarding the efficacy of anti-TNF agents to heal or im-
prove POR of CD, Yamamoto et al. showed that IFX was
more effective than AZA and 5-ASA in reducing the clinical
and endoscopic disease activities in patients with early PO-
ER: six months after treatment none of the eight IFX-
treated patients compared with 3/8 (38%) of AZA-treated
and 7/10 (70%) of 5-ASA-treated patients developed PO-CR
(CDAI≥150, P=0.01).22 Moreover, endoscopic inflammation
was improved in 6/8 (75%) of IFX-treated vs 3/8 (38%) of
AZA-treated and none of the ten 5-ASA treated patients
(P=0.006), whereas complete mucosal healing was achieved
in 38% of patients in the IFX group, 13% in the AZA and in
none of 5-ASA treated patients (P=0.10). Based on these re-
sults several issues remain unresolved, for instance if IFX is
equally efficacy in treating early endoscopic and/or clinical
POR as it is in preventing POR of CD and whether combination
therapy with IFX and an immunomodulator is more effective
than IFX monotherapy, as has been shown in active CD.29,32

In the only up to date ADA report, 20 patients were treated
with ADA after curative intestinal resection for complications
of CD. Patients received a standard induction regimen
(160 mg, followed 2 weeks later by 80 mg) and then mainte-
nance therapy of 40 mg every other week. After 1 year of treat-
ment there were no clinical recurrences but two patients (10%)
had a PO-ER (RSN i1) and 45% of the patients had at least mod-
erate histologic recurrence.24 The results in our study are
more or less similar to those in the Spanish ADA study and
prior IFX studies although our patients may have been more
prone to POR because of a cluster of poor prognostic factors.
In addition, our study suggests that ADA may also have efficacy
in treating POR of CD, although from our results it seems that
it is more effective in preventing than treating POR of CD.
However, this may be due to the small number of patients in
our cohort (Group I) and that all patients in Group II had al-
ready failed treatment with IFX and/or AZA pre-operatively
which may have rendered these patients less responsive to
ADA treatment.

Limitations of this study were the small number of pa-
tients, the lack of a placebo arm and blind randomization,
and inability to measure trough levels of and antibodies to
ADA (ATAs). However, this was a pilot study on a more ho-
mogenous cohort of patients, since these patients were fol-
lowed and treated in a single center that reflects real life
conditions. We believe, although trough levels of and anti-
bodies to anti-TNFa biologics cannot explain all cases of
loss of response to biologics, that time has come these mea-
surement of antibodies and trough levels of IFX and ADA to
be incorporated in routine clinical practice to optimize
treatment. This is especially true for ADA because dosing
regimens and treatment optimization are more ‘empirical’
than with IFX. Unfortunately, excessive cost and limited
availability have prevented us and many other physicians
to currently apply these methods routinely. To our
knowledge only one study has systematically used trough
levels of ADA and ATAs to assess efficacy of therapy.33

Thus, large scale prospective, multi-center, randomized,
controlled studies are awaited in order to optimize
strategies for individual patients at risk for POR and assess
the timing, dosing and benefits of any concomitant therapy.
These studies should also incorporate non-interventional ge-
netic, serologic, imaging, and/or other markers to identify
timely CD patients at high risk for POR who may be eligible
for early aggressive therapy with a biologic agent with or
without an immunomodulator and/or an anti-TNFa agent
as well as incorporate measurements of trough levels of
ADA and ATAs to follow and optimize timely long-term
treatment.34–37

In conclusion, in this pilot study, ADA was proved safe and
effective at preventing the rate of POR in patients at high-
risk for early POR as well as in reducing the clinical and
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endoscopic activities in CD patients with POR who had
pre-operatively failed any other available treatment, in-
cluding IFX.
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