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Discriminating Between Response Types in Infliximab-Treated Patients With Crohna€™S Disease:
Sensitivity and Specificity of Combined Assessment of Infliximab Trough Levels and Anti-Drug
Antibodies

Casper Steenholdt1, Ole O. Thomsenz1, Jorn Brynskov1, Klaus Bendtzen2,3, Mark A. Ainsworth1

1. Dept. of Medical Gastroenterology, Herlev Hospital, University of Copenhagen, Herlev,
Denmark, 2. Institute for Inflammation Research, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark, 3. Biomonitor A/S, Copenhagen, Denmark

Introduction: The TNF-blocker infliximab (IFX) is effective in Crohn’s disease (CD). However, not
all patients respond, and a considerable fraction of initial responders lose efficacy over time. Using
recently developed radioimmunoassays (RIA), we have shown that the average antidrug- antibody
(ADA) levels are higher, and serum (s)-IFX trough levels lower, in CD patients who lose response
compared to those who maintain it.1 However, precise cut-off levels for clinically significant ADA
and s-IFX levels were not determined in the precedent pilot study.1 Aim: To establish cut-off levels
for both ADA and s-IFX which provide optimal sensitivity and specificity in terms of discrimination
between different types of clinical response to long term IFX treatment in CD. Methods: CD patients
treated with IFX were retrospectively classified as having: A) Maintained response: Good initial and
maintained clinical response (n=48). B) Secondary non-response: Good initial clinical response
followed by loss of response (n=24). C) Primary non-response: Inadequate clinical response to the
initial three IFX infusions (n=15). S-IFX- and ADA levels were measured by RIA. Results: [FX
trough levels were significantly higher, and ADA significantly lower, in patients with maintained
clinical response (median s-IFX 2.4 ug/ml, median ADA 0 U/ml) compared to patients with
secondary loss of response (median s-IFX 0 pg/ml, median ADA 34 U/ml) (p<0.0001). In primary
non-responders, ADA levels were below detection limit and s-IFX was higher than in the two other
groups. Receiver Operating Characteristic (ROC) analysis showed that IFX trough levels =0.5 pg/ml
were associated with loss of response with a sensitivity of 81% (95% confidence interval 58-95%),
and a specificity of 80% (65-91%), while ADA levels = 10 U/ml were associated with loss of
response with a sensitivity of 75% (53-90%), and a specificity of 85% (72-94%). Combined
assessment of ADA- and s-IFX trough levels using the above mentioned cut-off levels had a
sensitivity of 79% (54-93%), and a specificity of 89% (72-96%) (combined test regarded as positive
if both tests were positive and considered negative if both tests were negative). Conclusion: ADA
levels =10 U/ml and s-IFX =0.5 ug/ml measured by RIA had a sensitivity and specificity of 79% and
89% for discrimination between various clinical response types in patients with Crohn’s disease
treated with infliximab. Monitoring of anti-drug-antibody levels and s-infliximab trough levels in
infliximab-treated patients may improve the clinical decision making in infliximab therapy. 1
Ainsworth MA et al. Am J Gastroenterol 2008; 103:944-8.
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Capsule Endoscopy Findings in Small Bowel Crohn's Disease Patients in Clinical Remission:
Correlation With the Crohn's Disease Activity Index, Faecal Calprotectin and S100a12
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Background: Conventional parameters including clinical (Crohn’s Disease Activity Index [CDAI]),
blood tests, imaging and colonoscopy have limitations in accurately assessing CD remission. However,
recent reports suggest that CD patients not in endoscopic remission have worse long-term outcomes and
are more likely to clinically relapse. Capsule endoscopy (CE) is the most sensitive test to diagnose small
bowel (SB) CD, however, no studies have examined its role in assessing disease remission. Therefore,
the study aims were to (1) Report CE findings in pts with small bowel CD in clinical remission and (2)
Compare CE findings with CDAI and C reactive protein (CRP) levels and specific faecal biomarkers,
calprotectin and S100A12. Methods: Adult SB CD patients (without evidence of SB strictures) in
clinical remission (CDAI <150) were prospectively enrolled. CE studies (Olympus EndoCapsule) were
reported using a Capsule Endoscopy Scoring Index (CESI) (Aliment Pharmacol Ther, 2008, 27: 146).
CESI divides the SB into tertiles & numerically assesses villous oedema, ulceration & stenosis.
Endoscopic remission was CESI <135, mild inflammation 135-790 and moderate-severe inflammation
>790. Stool was collected for measurement of faecal calprotectin and S100A12 and serum CRP was
measured. CE scores were correlated with CDAI, CRP and faecal calprotectin and SI00A12 levels.
Results: 25 pts (12 M) median age 42 yrs (range 20-61) were studied. At enrolment, median CDAI was
80 (50-140), CRP 7 (2.2-15.1) (normal<5), calprotectin 295 mg/kg (2-6390) (normal <100) and
S100A12 5 mg/kg (0-2000) (normal<10). As assessed by CESI, 72% of pts in clinical remission had
inflammatory changes on CE and co-existent elevated faecal calprotectin levels. All pts with CESI<135
had normal calprotectin levels. In abnormal studies, the highest CESI score by tertile was in the st in
22%, the 2nd in 28% and the 3rd in 50%. No pt had stenosis. Spearman’s correlation coefficient for
CESI and calprotectin was 0.754 (p<<0.0001) and S100A12 0.288 (NS) respectively. There was no
correlation between CESI and CDAI or CRP. Conclusions: In small bowel CD pts assessed in clinical
remission: (1) Many have significant ongoing inflammation distributed throughout the SB on CE; 2)
Faecal calprotectin levels may be useful in predicting mucosal inflammation and ongoing disease in
these pts; 3) These findings may have important clinical & therapeutic implications.

CESI<135 | CESI 135-790 CESI > 790
Patients (n = 25) (%) 7 (28) 13 (52) 5 (20)
Median Calprotectin (<100 mg/kg) 38 (2-82) 340 (26-3690) 364 (323-450)
Median S100A12 (<10 mg/kg) 4 (0-100) 40 (1-2000) 28 (2-100)
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Antibiotic Prescriptions in the First Year of Life Increases the Risk of Pediatric Inflammatory Bowel
Disease: a Population-Based Analysis
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Manitoba, Winnipeg, MB, Canada

Introduction: The dysbiosis theory proposes that imbalances in normal gut flora underlie some forms of
inflammatory bowel disease (IBD). Use of antibiotics has been linked to changes in commensal gut
flora, as well as development of IBD. The gut flora of infants is known to be shaped by the external
environment, and has been shown to be sensitive to antibiotic use. Therefore this study sought to
investigate whether use of antibiotics in infancy is associated with pediatric IBD. Methods: This was a
case-control study using the University of Manitoba IBD Epidemiological Database (UMIBDED). The
UMIBDED is a population-based administrative database of all Manitobans with IBD, with details of
hospital and physician visits since 1984, and prescription drug dispensations since 1995. Pediatric cases
of IBD diagnosed between fiscal year (FY) 1996/97 and 2006/07 with available drug dispensation
information from their first year of life were included in the analyses. Therefore only cases diagnosed
prior to age 11 were included. The definition of antibiotic use was based on Anatomical Therapeutic
Chemical Classification code JO1, excluding intravenous administrations. Controls were matched to
cases on the basis of age (+/- 1 year), sex and region of residence at time of diagnosis, as well having
lived at least their first year of life in Manitoba. Conditional logistic regression models were fitted to the
data, with a binary measure of antibiotic dispensations (0 vs. 1 or more dispensations) used as the
predictor variable. Results: A total of 264 individuals (24 cases, 240 controls) met eligibility criteria. Of
these, 79% (n=15) had Crohn’s disease and 21% (n=9) had ulcerative colitis. Overall, the average age at
diagnosis was 6.4 years (SD:3.2). IBD cases averaged 2.2 (SD:2.2) antibiotic dispensations in their first
year of life; controls averaged 0.9 (SD:1.6) dispensations. For cases receiving antibiotics (n=16) the
majority of physician visits (49%; 27/55 visits) were for otitis media. In the most conservative statistical
models, those receiving one or more dispensations for antibiotics in their first year of life were at 5.8
times the odds (95% CI: 1.7,19.9) of being diagnosed with IBD, compared to those with no
dispensations. Conclusion: We were able to demonstrate a strong and significant association between
antibiotic use and pediatric IBD. Infants receiving one or more dispensations of antibiotics in their first
year of life were at five times the odds of developing IBD before the age of ten. Further study is needed
to verify a causal link between antibiotic use and pediatric IBD.
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Animal Protein Intake and Risk of Inflammatory Bowel Disease: the E3N Prospective Study.

Prevost Jantchou1, Sophie Morois1, Frangoise Clavel-Chapelon1, Marie-Christine Boutron-Ruaulti,
Franck Carbonnel1,2

1. INSERM unit E3N, Institut Gustave Roussy, Villejuif, France, 2. Gastroenterology, CHU Kremlin
Bicetre, Kremlin Bicetre, France

Background: Diet composition has long been suspected to contribute to inflammatory bowel disease
(IBD) but has been little assessed, and in retrospective studies which are prone to recall bias. The aim of
the present study was to evaluate the role of dietary macronutrients in the aetiology of IBD in a large
prospective cohort. Methods: The cohort (E3N) consists of women living in France, aged 40-65 years
and free of major diseases at inclusion. A self-administered questionnaire recorded dietary habits at
baseline. Questionnaires on disease occurrence and lifestyle factors were completed every 24 months.
Inflammatory bowel diseases (IBD) were assessed at each questionnaire until June 2005, and
subsequently validated using clinical and pathological criteria. We estimated the association between
nutrients or foods and IBD with Cox proportional hazards models adjusted for energy intake. Results:
Among 67,581 participants (705,445 person-years, mean follow-up since completion of the baseline
dietary questionnaire 10.4 years), we validated 77 incident IBD cases. High total protein intake,
specifically animal protein, was associated with a significantly increased risk of IBD, (relative risks for
the third versus first tertile and 95% confidence intervals 3.31; 1.41 to 7.77; p trend=0.007; and 3.03;
1.45 to 6.34; p trend =0.005 for total and animal protein respectively), while no association was
observed with lipids or carbohydrates in a mutually adjusted model. Associations were similar for
ulcerative colitis and Crohn’s disease regarding total protein, but a dose-effect relationship with animal
protein was only observed for ulcerative colitis. Among sources of animal protein, high consumption of
meat or fish but not of eggs or dairy products was associated with IBD risk. Conclusions: High protein
intake is associated with an increased risk of incident IBD in middle-aged women.
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Switch to Adalimumab in Patients With Crohna€™S Disease Controlled by Maintenance Infliximab. the
Prospective Randomized Switch Study

Gert A. Van Assche, Severine Vermeire, Vera Ballet, Maja Noman, Geert R. D'Haens, Evelien H.
Humblet, Christophe Claessens, Paul J. Rutgeerts

Gastroenterology, University of Leuven Hospitals, Leuven, Belgium

Background. Both infliximab(IFX) and adalimumab(ADA) maintain remission in patients with Crohn’s
disease (CD). Since IFX is intravenously administered whereas ADA is a subcutaneous home based
therapy, we hypothesized that ADA would be the preferred maintenance option from a patients'
perspective. Aim. To prospectively assess the tolerability and efficacy of switching to adalimumab in
patients with CD responding to infliximab maintenance therapy. Methods. All adult patients with CD
and an ongoing clinical benefit (CDAI < 200) of IFX q 6-8 wk scheduled maintenance therapy were
eligible for randomization after informed consent to (A) ADA 80 mg followed by 40 mg every other
week or to (B) remain on IFX with the same interval. A total of 100 patients (50/50) were planned for
recruitment. Clinical response (CDAI), adverse events and tolerability including patient preference (only
group A) were assessed 8 weekly until wk 56. Patients were allowed to step up the anti-TNF dose for
loss of response (LOR). In case of intolerance or complete LOR, patients were switched to the
alternative stratum. Major endpoints included patient preference and the proportion of patients
maintaining response and tolerance to ADA or IFX. Results. 36 patients entered the ADA group (A) and
37 the IFX group (B). At any time point 50-71% of patients in the ADA group preferred ADA over [FX
(vs. 17-25% preferring IFX). Interim analysis on Sep 21, 2009 showed that, although 77% (28/36)
remained in the ADA group, significantly more patients crossed over to IFX than vice versa (8 vs. 0,
p=0.002). The main indication to return from ADA to IFX was intolerance (5/8) after a median of 15
(IQR 9-18) wks. For complete LOR 3/8 patients reverted to IFX after a median of 6.3 (IQR 5.1-15.1)
wks. More patients required dose adjustment for LOR or stopped therapy for complete LOR or
intolerance in group A [ADA, 14/36 vs. IFX 5/37, p=0.02]. With these interim data an ad hoc
independent data monitoring committee decided to halt further recruitment in the trial. Overall, adverse
events were evenly distributed among the two groups. Injection site reactions to ADA occurred in 7/36
(not leading to stop of ADA therapy) and IFX infusion reactions in 0/37 (p<0.005). All 8 ADA treated
patients returning to IFX responded to and tolerated the infusions. Conclusion. Although the majority of
patients on ADA in our prospective study preferred this therapy for maintenance, a significant
proportion returned to IFX mainly for intolerance to ADA. Therefore, electively switching patients to a
second anti-TNF is not recommended.

























































