Journal Pre-proof SIS ImE =
dinical Gastroenterology
and Hepatology

Thc‘[)owmldeso(‘ ]
'(Ereating

Rates of Post-operative Recurrence of Crohn’s Disease and Effects of ERD

Immunosuppressive and Biologic Therapies ‘ i

Pauline Riviére, Séverine Vermeire, Marie Irles-Depe, Gert Van Assche, Paul
Rutgeerts, Quentin Denost, Albert Wolthuis, Andre D’Hoore, David Laharie, Marc
Ferrante

PII: S1542-3565(20)30441-9
DOI: https://doi.org/10.1016/j.cgh.2020.03.064
Reference: YJCGH 57110

To appear in:  Clinical Gastroenterology and Hepatology
Accepted Date: 22 March 2020

Please cite this article as: Riviere P, Vermeire S, Irles-Depe M, Van Assche G, Rutgeerts P, Denost Q,
Wolthuis A, D’Hoore A, Laharie D, Ferrante M, Rates of Post-operative Recurrence of Crohn’s Disease
and Effects of Immunosuppressive and Biologic Therapies, Clinical Gastroenterology and Hepatology
(2020), doi: https://doi.org/10.1016/j.cgh.2020.03.064.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 by the AGA Institute


https://doi.org/10.1016/j.cgh.2020.03.064
https://doi.org/10.1016/j.cgh.2020.03.064

Rates of Post-operative Recurrence of Crohn’s Disea and Effects of

Immunosuppressive and Biologic Therapie®auline Riviéré? Séverine Vermeife
Marie Irles-Dep& Gert Van AsscHe Paul Rutgeerfs Quentin Denoét Albert Wolthui$,
Andre D’Hooré, David Lahari& Marc Ferrante

1. Department of Gastroenterology and Hepatologyyéisity Hospitals Leuven, KU Leuven, Leuven, Befg.

2. Department of Hepatogastroenterology and Digesbincology, Haut-Lévéque Hospital, CHU de Borde&ordeaux, France.
3. Department of Abdominal Surgery, University Hitesls Leuven, KU Leuven, Leuven, Belgium.

4. Department of Abdominal Surgery, Haut-Lévéquspial, CHU de Bordeaux, Bordeaux, France.

Short title: Crohn's disease postoperative recagen
Corresponding author: M Ferrante.

Department of Gastroenterology and Hepatology
University Hospitals Leuven / KU Leuven
Herestraat 49

B3000 Leuven

Belgium

Tel: +32 16 34 42 25

Fax: +32 16 34 44 19

Email: marc.ferrante@uzleuven.be

Funding: none.

Conflict of interest:

Pauline Riviéere has no conflicts of interests. Si@eeVermeire has received grant support
from AbbVie, MSD, Pfizer and Takeda; received spedkes from AbbVie, MSD, Takeda,
Ferring, Dr. Falk Pharma, Hospira, Pfizer Inc antlo®s; and served as a consultant for
AbbVie, MSD, Takeda, Ferring, Genentech/Roche, &hiPfizer Inc, Galapagos,
Mundipharma, Hospira, Celgene, Second Genome, andsdn. Marie Irles-Depe has no
conflicts of interest. Gert Van Assche receivedaficial support for research from Abbvie,
MSD; lecture fees from Janssen, Takeda, FerringD M&bvie; and consultancy fees from
Abbvie, MSD, Takeda. Paul Rutgeerts received cdasubr advisory boards or lectures fees
from Johnson & Johnson; MSD; UCB; AbbVie; Takeda&néntech; Bristol-Myers Squibb;

Tillotts Pharma; Parexel; Quintiles; Robarts; Amdedimmune/AstraZeneca. Quentin



Denost, Albert Wolthuiand Andre D’Hoordéave no conflicts of interest. David Laharie has
received board or lectures fees from Abbvie, Ceadgdrerring, Janssen, MSD, Novartis,
Pfizer, Roche and Takeda. Marc Ferrante receiveh@iial support for research from Janssen
Biologics, Pfizer and Takeda; lecture fees from wibb Amgen, Biogen, Boehringer-
Ingelheim, Chiesi, Falk, Ferring, Janssen, Lamejglitsubishi Tanabe, MSD, Pfizer, Takeda,
Tramedico, Tillotts, Zeria; consultancy fees frorbb&ie, Boehringer-Ingelheim, Celltrion,
Ferring, Janssen, Lilly, Mitsubishi Tanabe, MSOz®ex, Takeda.

Author contributions:

Pauline Riviére performed research and statistcalysis, interpreted data and drafted the
manuscript. Séverine Vermeire, Gert Van Assche] Ratgeerts, David Laharie and Marc
Ferrante designed the study, interpreted data atidaly revised the manuscript. Marie
Irles-Depe, Anthony de Buck van Overstraeten, Qoebenost, Albert Wolthuiand Andre

D’Hooreperformed data collection. All authors approvedfthal version of the manuscript.

Acknowledgements:
Séverine Vermeire and Marc Ferrante are senioricalinnvestigators of the Research

Foundation — Flanders (FWO).

Abbreviations:
Anti-TNF: anti-tumor necrosis factor; CD: Crohn's@ase; Cl: confidence interval; CRP: C-
reactive protein; HR: hazard rations; IQR: intemtjl&x range; mRS: modified Rutgeerts'

score; POR: postoperative recurrence; RS: Rutgeedse; 95% CI: 95% confidence interval

Word count: abstract 341 words (after editing hgrsce editor), main text 3275 words.



Abstract

Background & Aims: The Rutgeerts’ scoring system is used to evalpatients with

Crohn’s disease (CD) following ileocolic resectidmased on endoscopic findings at the
anastomosis and in the neoterminal ileum. We inyatgtd rates of clinical and surgical
recurrence of CD after surgery and effect of therapdification based on post-operative

endoscopic findings.

Methods: We collected data from 365 adults with CD (20%hwRutgeerts’ score i0, 10%
with score i1, 49% with score i2, 12% with score %6 with score i4) who underwent
ileocolonoscopy within 12 months of ileocolic resaa with anastomosis from 2000 through
2013 at 2 centers in Belgium and France. Patieet® iollowed for 3 y or more after the
ileocolonoscopy. Clinical post-operative recurre(R®R) was defined as occurrence of CD
symptoms along with biologic, radiologic, and/ordescopic features of disease activity;

modified surgical POR was defined as either an scamjuic or surgical intervention.

Results After a median follow-up time of 88 months, 48%opatients had clinical POR and
26% had modified surgical POR. Rates of survivathait clinical POR or a modified
surgical POR were lower in patients with Rutgeedsbdres of i2, i3, or i4 compared to
patients with scores of i0 or iP€.001 andP=.02). New immunosuppressant or biological
therapy was initiated following endoscopy in 129 Z&tients (51%) with Rutgeerts’ score of
i2, 13, or i4 vs7/111 patients (6%) with scores of i0 or il (oddBor for new therapy, 14.9;
95% CI, 7.1-36.8P<.001). A modest decrease in risk of clinical PORswobserved for
patients with Rutgeerts scores of i3 or i4 afteidtion of immunosuppressive or biological
therapy based on endoscopic findings (Bredhewd3), but this was not observed for patients

with scores of i2 (Breslow=.46).



Conclusions Use of immunosuppressants and tumor necrosi®rfaitagonists to treat
patients with an asymptomatic endoscopic post-operaecurrence of CD did not reduce
long-term risk of clinical recurrence in patientghwRutgeerts’ scores of i2, but it had a small

effect in patients with scores of i3 or i4.

Key words: IBD, inflammatory bowel diseases, progiiofactor, TNF



Introduction

Involvement of the terminal ileum is frequent intipats with Crohn's disease (CD) and
surgery may be required when lesions become refiacdb medical therapy or evolve to
either stenotic or penetrating disease (1)(2). iBafgates have dropped since the 1960s due
to improvement of medical therapy (3). Howeveriare recent cohorts, 1 out of 3 patients
with CD still undergo an intestinal resection (4dahe need for a second surgery remains
stable (5). The majority of patients experienceosedpic CD recurrence within the year
following surgery, classically located at the anastsis and/or in the neoterminal ileum (6).
It has been shown that endoscopic lesions oftecedeeclinical symptoms and that aphthous
ulcers are markers for early recurrence (7)(8).

Rutgeertset al. developed a postoperative recurrence (POR) endmsszore to predict
clinical postoperative recurrence risk based otyeardoscopic findings at the anastomosis
and in the neoterminal ileum (7). Five categoriethe Rutgeerts' score (RS) were defined in
the seminal publication (7): i0: no lesions in thstal ileum; i1: less than 5 aphthous lesions
in the distal ileum; i2: 5 or more aphthous lesiontgh normal mucosa in-between, or skip
areas of larger lesions or lesions limited to tle®-colonic anastomosis; i3: more than 5
aphthous lesions with diffusely inflamed mucosabetween; i4: large ulcers with diffuse
mucosal inflammation in between or nodules or stenm the distal ileum (Supplementary
Table 1).

The Rutgeerts’ score is now widely used to guidstqoperative management (9). However,
few data showing that endoscopy-driven postoperathanagement improves long-term
disease outcome are available so far, especiallhén biologic era. Regarding current
guidelines for managing the CD postoperative sgtiatients classified i0-i1 do not have to
change treatment while those having a diffuseisle{t3-i4) need treatment escalation

(2)(10)(11)(22). The management of patients havamgi2 endoscopic POR, that was



heterogeneous in the index cohort, remains a mattdebate. A modified Rutgeerts' score
was proposed to divide the i2 category betweenomssiconfined to the ileo-colonic
anastomosis (i2a), and more than 5 aphthous uioetise ileum with normal mucosa-in-
between (i2b) (13)(14). However, recent data phblis by our group and Bayaet al.
showed no difference in terms of clinical postopeearecurrence nor surgical postoperative
recurrence between patients with Rutgeerts’ scofé8a and i2b (15)(16). Therefore, more
data are required for managing asymptomatic patsith Rutgeerts’ scores of i2.

The present study aimed at evaluating CD clinical surgical POR rates in a post-anti-TNF
cohort as well as the impact of therapy modificativased on postoperative endoscopic

findings.



Methods

Study population

This retrospective study was conducted in two ataécleenters, Leuven University Hospitals
(Belgium) and Bordeaux University Hospitals (Frandd5). Consecutive CD adults
undergoing an ileocolic resection with ileocolicaatomosis between 2000 and 2013 were
included. Patients were identified from two indibnal databases prospectively maintained
by the departments of abdominal surgery in Leuvedh pathology in Bordeaux. Inclusion
criteria were the following: adult patients haviagCD diagnosed on usual criteria (17),
surgery removing all ileocolic diseased segmenispcolic anastomosis reachable by
colonoscopy, ileocolonoscopy performed in the yfedlowing index surgery (or restoration
of the fecal stream in case of a temporary ileogjoamd follow-up duration more than 3

years after the index endoscopy.

Patients' characteristics

Disease location and phenotype, previous ileogekections, and active penetrating disease
at surgery were obtained from the patient's elaatranedical file. Introduction of an
immediate postoperative preventive therapy was uawetl. At time of postoperative
endoscopy, presence of diarrhea or abdominal paodified Rutgeerts' score, C-reactive
protein (CRP), hemoglobin and albumin values, abdti@atment modifications according to
endoscopic findings were retrieved. Smoking statas evaluated at time of postoperative
endoscopy, as "never smoked", "former smoker" andént smoker".

Exposure to CD therapy before surgery was categr@s follows: patients having received
thiopurines or methotrexate at any time before enyrgvithout any biological therapy were
considered as previously exposed to conventionahunosuppressant; if they had been

treated by anti-tumor necrosis factor (anti-TNFrdpy or another biological therapy at any



time before surgery, with or without immunosuppeasdsthey were considered as previously
exposed to biologicals. Immediate postoperativeveardve therapy was defined as
thiopurines, methotrexate or anti-TNF or any othiedogical therapy initiated immediately

after surgery, in order to prevent POR.
Outcomes measures

One investigator (P Riviere), trained and blindext the patient's outcomes, revised
endoscopic reports for each patient to attribute Rutgeerts’ score and the modified
Rutgeerts’ score based on description of the les@nendoscopic report and the available
images. Pictures and/or videos were availableHembajority of the procedures. Because the
Rutgeerts' score was not systematically used b&@d8, it was not possible to evaluate the
disagreement between the original scoring and dleealuation. The Rutgeerts’ score and
modified Rutgeerts’ score were defined as descnbedbe literature (7)(14) (Supplementary
Table 1).

Clinical POR was defined as the occurrence of dBted symptoms associated to objective
signs of disease activity, i.e. CRP > 5 mg/l anddodoscopic recurrence i2 and/or
radiologic evidence of neoterminal ileitis. Where trecurrence was not localized at the
surgery site (e.g. perianal disease, colitis, jéig)n patients were censored (considered as lost
to follow-up at date of recurrence). Endoscopiatdifion was defined as balloon insufflation
at the ileocolic anastomosis during an ileo-col@opy when a non-passable stenosis was
present and the patient had mentioned obstruciivgptoms before endoscopy. Surgical POR
was defined as a new surgery including resectionstoicturoplasty of the ileocolic
anastomosis. Modified surgical POR was definedhas dccurrence of either endoscopic
dilatation or new surgery. Therapy modification eaftendoscopy was defined as

immunosuppressant or anti-TNF introduction within véeeks of the post-operative



ileocolonoscopy based on the time necessary toataew therapy in the 2 centers whatever

the duration use of the treatment.
Statistical analyses

Continuous data were expressed as median (inteilguange [IQR]) and compared using a
Mann Whitney U-test. Categorical variables wereregped as frequencies and compared
using a chi-square test. Kaplan-Meier curves wdogtqul for time from postoperative
endoscopy to clinical POR and surgical POR and werapared with Log rank statistics.
Univariable Cox regression following the Breslow thwel was conducted for eligible
predictive factors of cPOR and new surgery. Anayie clinical POR risk and predictors
were restricted to patients not experiencing alyeadlinical POR prior to the postoperative
endoscopy. For analysis of surgical POR all patiemtre included, even if they developed
clinical POR prior to the postoperative endoscdpgsults are presented as hazard ratio (HR)
with 95% confidence intervals (95% CI). Variableghap-value below 0.20 in univariate
regression were included in a full model of multishle Cox regression. Manual stepwise
elimination was performed to find the best suitabledel of factors predicting clinical,
surgical POR and endoscopic dilatation during fetap.

Two-sided statistical tests were used for all asedy A p-value <0.05 was considered as
significant. Statistical analyses were performemgi&k version 3.5.1 (R Development Core

Team, Vienna, Austria).



Results

Study population

Nine hundred and seven patients underwent an iieaasection from 2000 to 2013, 716 in
the University Hospitals Leuven, and 191 in Bordeblniversity Hospitals. After exclusion
of patients postoperatively followed-up in anotleenter (n=185), without ileocolonoscopy
within the year after surgery (n=247) and withoutezrs of follow-up (n=110), the analysis
was performed on the remaining 365 patients (Fidjre

Baseline characteristics of the 365 patients aealyre presented in Table 1. To summarize,
210 (58%) were women, median (IQR) age at surgeag @7 (26-49) years and median
duration of the disease was 9.8 (3.0-17.9) yeacsivé penetrating disease was the main
surgical indication, in 172 (47%) patients; 97 (97underwent prior surgical ileocolic
resections. Regarding treatments given before syrgé2 (55%) patients have been exposed
to at least one immunosuppressant, including 13%6§3who received also an anti-TNF
agent, and 18 (5%) patients to an anti-TNF alomemédiate preventive treatment by
thiopurines, methotrexate or anti-TNF therapy haérbinitiated after surgery in 74/365
(20%) patients. Patients receiving a preventiveajne did not differ from the remainder of
the cohort in terms of previous surgery (p=0.819ngirating phenotype (p=0.08) and
smoking status (p=0.30). The presence of at lessbbdthese risk factors was associated with
the use of prophylactic therapy: 60/265 (23%) pasievith at least one risk factor started a

prophylactic therapy vs. 10/100 (10%) with no ria&tor (p=0.04).
Outcome at postoperative endoscopy and during fole-up

Median time between resection surgery or closure ilebstomy and postoperative
ileocolonoscopy was 6.2 (5.4-7.8) months. Seveoty-patients (20%) had an i0 Rutgeerts'

score, 37 (10%) i1, 180 (49%) i2 from whom 91/188 and 89/180 i2b, 42 (12%) i3 and 32
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(9%) i4. Endoscopic findings are displayed in Tabld?atients having received a preventive
therapy by immunosuppressant or anti-TNF afteresyrgcored significantly more often i0 or

i1 than patients without preventive therapy (A€@8%, p=0.02).

After a median follow-up of 88 (67-118) months frandoscopy, clinical POR, endoscopic
dilatation and new surgery were observed in 17604&4 (15%) and 41 (11%) of patients,
respectively. Clinical POR was confirmed by endpscor radiologic neoterminal ileitis in

168/176 (95%) patients and CRP elevation in 8/586)(patients.
Outcomes according to the modified Rutgeerts' score

During follow-up, clinical POR occurred in 21/748%) of patients with RS of i0, 13/37

(35%) with RS of i1, 88/180 (49%) with RS of i2,/2Z (64%) with RS of i3 and 27/32

(84%) with RS of i4, respectively. During follow-upurgical POR occurred in 3/74 (4%) of
patients with RS of i0, 4/37 (11%) with RS of i9/180 (11%) with RS of i2, 7/42 (17%)

with RS of i3 and 8/32 (25%) with RS of i4 patigntsspectively. Endoscopic dilatation was
performed in 9/74 (28%) of patients with RS of 337 (8%) with RS of i1, 29/180 (16%)

with RS of i2, 6/42 (14%) with RS of i3 and 7/32%2) with RS of i4 patients. Kaplan-Meier

curves from endoscopy to clinical POR and to salgROR according to RS at the first
endoscopy are displayed in Figure 2a and 2b raspbctClinical POR- and surgical POR-

free survival rates were lower in patients with 8$2-i3-i4 compared to patients with scores
of i0 or i1 (p<0.001 and p=0.02, respectively). Sdeesults were not modified by exclusion
of the patients receiving a preventive treatmetarafurgery.

Predictive factors for cPOR and sPOR are desciib&dipplementary Materials section.

Impact of treatment escalation guided by endoscopitndings

A new CD treatment was initiated following endosgap 129/254 (51%) patients with RS of
i2-i4 vs. 7/111 (6%) with RS of i0-i1 patients (Odds Rati®R Q4.9 [95% CI 7.1-36.8],

p<0.001). Based on endoscopic findings, among Hiteems with RS of i2 an anti-TNF

11



therapy was started in 22/180 (12%) patents andnamunosuppressant in 23/180 (13%).
Among the patients with RS of i3-i4, an anti-TNerhpy was started in 26/74 (35%) and an
immunosuppressant in 21/74 (28%). A significant@éase in terms of biologicals prescription
for patients with a RS i2 was observed after 2009 (8/104 (89%)40/150 (27%), p<0.01)
whereas no difference was observed for immunosgpare introduction before and after
2009 (p=0.84).

Among patients with RS of i2, no difference waseasled in terms of clinical POR if an
immunosuppressant or an anti-TNF therapy was tediaafter postoperative endoscopy
(p=0.55). At 3 years, patients with RS of i2 stdrtgth an anti-TNF after endoscopy had a
71.4% clinical POR-free survival rate, compared &.0% in patients starting an
immunosuppressant and 71.7% in patients with no tG&apy. These results were not
modified when separating the i2a and i2b subgrogge$.66 and p=0.71, respectively).
Kaplan-Meier curve from endoscopy to clinical PGR patients with RS of i2 according to
endoscopy-guided therapy modification is presermeé#figure 3a. Similarly, no difference
was observed in terms of surgical POR-free survraéé according to endoscopy-guided
therapy modification in patients with RS of i2 (p£8).

Among the patients with RS of i3-i4, initiation o&n anti-TNF therapy or an
immunosuppressant was associated with lower clifGR rates (p=0.03) (Figure 3b). At 3
years, patients with i3-i4 started with an anti-Tafker endoscopy had a 55.6% clinical POR-
free survival rate, compared to 78.6% in patietagiag an immunosuppressant and 28.6% in
patients with no CD therapy. No benefit was obsgiwme surgical POR rates (p=0.48).

For both i2 and i3-i4 groups, these results wertenmadified by exclusion of patients treated

by preventive treatment after surgery.
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Discussion

In our large retrospective study having a longdeHup duration, despite substantial progress
in medical therapy and the implementation of endpgariven introduction of medical
therapy in the postoperative setting, clinical reence-free survival rates were close to those
observed in the index description by Rutgeettal. in the 1990s (7). This surprising result
challenges the benefit of endoscopy-guided themamogification. In patients with an i2
Rutgeerts’ score, no effect on forthcoming clini€®DR or need for a new surgery was
observed when an immunosuppressant or a biolodregtment was started after the
postoperative endoscopy. Treatment modificatiothe patients with RS of i3-i4 seemed to
improve the clinical postoperative recurrence-faevival. In the i3-i4 population, outcomes
were better for patients receiving an immunosuganeis compared to a new anti-TNF
therapy, probably reflecting the more complicateevpus medical history of patients who
had to initiate anti-TNF therapy. No effect waseted in terms of surgical recurrence risk.
The modest impact of an endoscopy-guided therag®QR in our study is consistent with
findings from randomized controlled trials and epdological data. The POCER study
compared clinical features-based management to Bthremdoscopy based management,
with step-up treatment by azathioprine or adalimoiad 18 months, clinical recurrence rates
were not different between the two groups. Morepwoaly 38% of patients who received
azathioprine or adalimumab for endoscopic recueen® at 6 months in the active care
group patients were in endoscopic remission 1 jaar (10). A randomized trial from the
International Organization for Study of InflammatdBowel Diseases in patients at higher
risk of postoperative CD recurrence found no dédfee in terms of endoscopic remission at 2
years between systematic azathioprine therapy aftegery and initiation based on
ileocolonoscopy findings at week 26 or 52 (18). é&#cadata from the Swedish nationwide

cohort study showed that need for a second abdéreungery in Crohn's disease has not
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decreased in the last 30 years (5). One explanatiold be the treatment refractoriness of the
CD postoperative setting. In our cohort, 42% ofiggas had been exposed to biologicals
before surgery and anti-TNF exposure before surg@as/an independent predictor of clinical
POR.

The benefit of immediate prophylactic therapy asiérgery remains a matter of debate. In the
PREVENT trial, infliximab or placebo was startednediately after the surgery. Infliximab
did not better than placebo to prevent clinicalureence at 18 months after the surgery,
although endoscopic recurrence rate was signifigdmiver in patients treated by infliximab
(29). Infliximab seemed to be more effective tovere the development of i3-i4 lesions
(7.5% in the infliximab groups. 32% in the placebo group) than i2 lesions (25.9%he
infliximab groupvs. 29.3% in the placebo group) (19). In the APPRE®@iAl, comparing
immediate preventive therapy by adalimumedrsus azathioprine, no difference was
observed in terms of clinical or endoscopic reqweerate at 1 year (20). In our cohort,
patients receiving an immediate prophylactic theréyy immunosuppressant or biologic
therapy had less severe endoscopic recurrencesdirsh endoscopy and the prophylactic
therapy was protective against clinical POR dufoigpw-up in multivariate analysis.

The major limitation of our study is its retrospeetsetting. Inter-observer reproducibility of
the RS has been shown to be suboptimal, espetmalthe i2 subscore (21). Each endoscopy
was revised for the study. However, this clasdifice was retrospective and based on
endoscopic reports and pictures generated by demeestigators without standardization. In
this retrospective setting, assessment of clinifBDR could have been biased.
lleocolonoscopy was not performed routinely in @blerated patients, mostly in the early
years of the cohort (2000-2007), partly becauselldmoavel barium transit was used more
than endoscopy in one center (Leuven). Some patieete excluded because of shorter

follow-up duration, possibly because of absenc€bDfrecurrence. These two factors could
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have led to a selection bias of more severe patigfridoscopic dilatation of anastomotic
stricture was performed based on the operator'sppetive of patient's symptoms. After
stratification by POR endoscopic score and thertpmy small number of patients limited the
accuracy of the analysis. Two centers were involnetiis work and management could have
been heterogeneous. However, no difference wasnausdetween the two centers when
comparing patients' profiles, preventive therapyreatment modifications (data not shown).
Management of POR changed over time and patieagsvierd more anti-TNF for endoscopic
POR after 2009 introducing a potential heteroggneithe population.

In conclusion, clinical and surgical POR rates reniagh despite the impact of preventive
therapy on endoscopic lesions and the endoscogieduitherapy modifications. In
asymptomatic patients with RS of i2, initiationafCD therapy based on endoscopic findings
does not change POR risk in the long-term follow{Despite significant advances in medical
therapies available, clinical POR rates of patiewith RS of i3 and i4 remain high thirty
years after the first publication of a postopemtinecurrence cohort in CD (22). These
retrospective data suggest that watchful waitingid¢de an option for patients with RS of i2,
while intensification of therapy should be consetkin patients with RS of i3-i4. For both
groups, disease activity should be closely monitdrg ileocolonoscopy at 6-12 months or
surrogate markers, such as fecal calprotectin (@3assess lesions stability in patients with
RS of i2 and treatment efficacy in patients with 8$3-i4. Prospective studies are needed to

evaluate this strategy.
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Legend to Figures

Figure 1: Flow chart demonstrating the selection opatients.

Figure 2: Outcomes after ileocolic resection stratified by Rigeerts’ score at
postoperative endoscopy.a. Kaplan-Meier curves plotted from endoscopy to ichh
postoperative recurrence, defined as symptoms stiggeof Crohn's disease recurrence
associated to objective criteria of disease agtiV{T-reactive protein > 5 mg/l and/or
Rutgeerts' score i2 and/or radiologic terminal ileitish. Kaplan-Meier curves plotted from
endoscopy to surgical postoperative recurrenceneéléfas new resection of the ileo-colonic

anastomosis.

Figure 3: Clinical postoperative recurrence-free swival rates according to endoscopy-
guided therapy modification. a: Patients with an i2Rutgeerts' score at postoperative
endoscopy; b: Patients with an i3-i4 Rutgeerts' see at postoperative endoscopy.
Kaplan-Meier curves plotted from endoscopy to chirecurrence, defined as symptoms
suggestive of Crohn's disease recurrence assodiatedjective criteria of disease activity
(CRP > 5 mg/l and/or Rutgeerts' scarei2 and/or radiologic terminal ileitis). Analysis
restricted to patients not experiencing alreadyicdl recurrence at postoperative endoscopy.

Immunosuppressant: methotrexate or azathioprine.
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Table 1: Characteristics of the study population

n = 365
Women, n (%) 210 (58)
Median age asurgery (IQR), years 37 (26-49)
Median disease duration at surgery (IQR), years (REB17.9)
Median time to post-operative endoscopy (IQR), ment 6.2 (5.4-7.8)

Median follow-up duration after endoscopy (IQR),ntits
Disease location:

lleal/ileocolic, n (%)

Preoperative disease behavior:

Inflammatory/stricturing/penetrating (%)

Active penetrating disease at surgery, n (%)
Preoperative exposure to an immunosuppressant i)
Preoperative exposure to an anti-TNF agent (+/-
immunosuppressant), n (%)

Prior ileocolic resection, n (%)
Temporary ileostomy after surgery, n (%)
Immediate preventive therapy after surgerny (%)
- Thiopurines
- Methotrexate
- Anti-TNF
Smoking status at post-operative endoscbpy(%)
- Never smoked
- Former smoker

- Active smoker

77.8 (50.4-114.3)

210(58) /154 (42)

11(3)/155(43)/198(54)
73
67 (18)

153 (42)

97 (27)
48 (13)
74 (20)
51 (14)

4 (1)*

20 (5)

174 (45)
61 (17)

116 (32)

& thiopurines or methotrexate or anti-TNF theratayted after surgery, before post-operative endmsco

b smoking status was missing for 14 patients
*one patient received methotrexate + anti-TNF thgra

IQR: interquatrtile range; CD: Crohn's disease.
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Table 2: Endoscopic characteristics of the study gulation

n = 365

Rutgeerts' score at post-operative endoscopy, n (%)

- o 74 (20)

- i1 37 (10)

-2 180 (49)

- i3 42 (12)

- 4 32 (9)
Median C-reactive protein at endoscopy (IQR), mg/| 3.1(1.0-8.3)
Active smoker at endoscopy, n (%) 116 (33)

IQR: interquartile range

22



Fig 2a
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Fig 2b
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Fig 3a
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Fig 3b
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Supplementary table 1: Modified Rutgeerts’ score.

Category Description

i0 No lesionsin the distal ileum
il Less than 5 aphthous lesions in the distal ileum
i2 5 or more aphthous lesions with normal mucosa in-between, or skip areas of

larger lesions or lesions limited to the ileo-colonic anastomosis
i2a Lesions confined to the ileo-colonic anastomosis (including anastomotic
stenosis) with or without less than 5 aphthous lesions in the distal ileum
i2b More than 5 aphthous or larger lesions, with normal mucosa-in-between, in
the distal ileum with or without anastomotic lesions
i3 More than 5 aphthous lesions with diffusely inflamed mucosain between
i4 Large ulcers with diffuse mucosal inflammation in between or nodules or

stenosisin the distal ileum

From Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Keseand Hiele M, Predictability
of the Postoperative Course of Crohn's disease,trGasterology, 1990;99;956-96and
Gecse K, Lowenberg M, Bossuyt P, Rutgeerts PJ, &fiex18, Stitt L, et al. Sa1198 Agreement
Among Experts in the Endoscopic Evaluation of Ruestative Recurrence in Crohn’s

Disease Using the Rutgeerts Score. GastroenteroRig¢ May 1;146(5):S — 227.



Predictive factorsfor clinical POR and surgical POR

After univariate analysis, occurrence of clinical POR during follow-up was associated to a RS
> i12[HR 1.9 (1.3-2.8), p<0.01], to immunosuppressant exposure before surgery [HR 1.5 (1.1-
2.1), p=0.02] or anti-TNF exposure before surgery [HR 1.8 (1.2-2.5), p<0.01], to smoking at
endoscopy [HR 1.7 (1.1-2.4), p<0.01)] and CRP > 5 mg/L at endoscopy [HR 1.8 (1.2-2.7),
p<0.01)]. Immediate thiopurine preventive therapy after surgery [HR 0.6 (0.4-1.0), p=0.04]
and latero-lateral anastomosis [HR 0.6 (0.4-0.9), p=0.01] were negatively associated with
clinical POR in univariable regression. Clinical POR was not associated with disease duration
(p=0.41), previous ileocolic resection (p=0.30), active penetrating disease at surgery (p=0.05),
or preventive therapy by anti-TNF after surgery (p=0.07) in univariate regression.

The multivariate Cox model identified exposure to anti-TNFs before surgery [HR 2.0 (1.4-
2.9), p<0.01)], a RS > i2 [HR 1.7 (1.1-2.5), p=0.01], smoking [HR 1.7 (1.2-2.4), p<0.01)]
together with CRP > 5 mg/L at the time of endoscopy [HR 1.6 (1.1-2.3), p=0.02)] and the
absence of alatero-lateral anastomosis [HR 1.9 (1.3-2.9), p<0.01)] as independent predictors
for clinical POR.

After univariate analysis, surgical POR during follow-up was associated to aRS > i2 [HR 2.6
(1.2-5.9), p=0.01], to smoking at endoscopy [HR 2.5 (1.4-4.6), p<0.01] and CRP > 5 mg/L at
endoscopy [HR 2.5 (1.4-4.6), p<0.01)]. In multivariate analysis, surgicd POR was
independently associated to a RS > i2 [HR 3.4 (1.0-11.3), p=0.05], smoking at endoscopy
[HR 2.8 (1.4-5.5), p=0.01)] and CRP > 5 mg/L at endoscopy [HR 2.3 (1.1-4.5), p=0.02)].
After univariate and multivariate analysis, endoscopic dilatation during follow-up was only
associated to a CRP > 5 mg/L at index endoscopy [HR 1.8 (1.0-3.1), p=0.05) for univariate

anaysisand HR 2.1 (1.2-3.5), p=0.01 in multivariate analysis, respectively].



Need to Know

Background: Little is known about rates of CD reeunce after surgery or the outcomes of
therapy modification based on post-operative ermjusdindings.

Findings: Treatment with immunosuppressants or &Ntiagonists in patients with an
asymptomatic endoscopic post-operative recurreh€OgRutgeerts’ score of i2) did not
reduce long-term risk of clinical recurrence, thede treatments had a small effect in patients
with higher scores (i3 or i4).

Implications for patient care: Patients with anmaptjomatic mild endoscopic post-operative
recurrence of CD (Rutgeerts’ score of i2) might lbenefit from treatment with
immunosuppressants or tumor necrosis factor anistgon






