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Background: Prediction of endoscopic postoperative recurrence (POR) and prophylactic treatment based on clinical risk profile have thus far 
been inconclusive. This study aimed to examine the association between clinical risk profile and the development of endoscopic POR in a 
Crohn’s disease population without postoperative treatment and to identify individual risk factors of endoscopic POR.
Methods: Medical records of 142 patients with Crohn’s disease during follow-up after ileocecal or ileocolonic resection without prophylactic 
treatment at 3 referral centers were reviewed. Endoscopic POR was defined as a modified Rutgeerts score ≥i2b. Clinical risk profiles were dis-
tilled from current guidelines. Both uni- and multivariate logistic regression analysis were used to assess the relationship between risk profiles 
and endoscopic POR.
Results: Endoscopic POR was observed in 68 out of 142 (47.9%) patients. Active smoking postsurgery (odds ratio [OR], 3.01; 95% confi-
dence interval [CI], 1.24-7.34; P = 0.02), a Montreal classification of A3 (OR, 3.05; 95% CI, 1.07-8.69; P = 0.04), and previous bowel resections 
(OR, 2.58; 95% CI, 1.07-6.22; P = 0.03) were significantly associated with endoscopic POR. No significant association was observed between 
endoscopic POR and any guideline defined as a high-/low-risk profile. However, patients with a combination of any 3 or more European Crohns 
& Colitis Organisation– (OR, 4.87; 95% CI, 1.30-18.29; P = 0.02) or British Society of Gastroenterology–defined (OR 3.16; 95% CI, 1.05-9.49; 
P = 0.04) risk factors showed increased odds of developing endoscopic POR.
Conclusions: Our results suggest that patients with a combination of any 3 or more European Crohns & Colitis Organisation– or British Society 
of Gastroenterology–defined risk factors would probably benefit from immediate prophylactic treatment.
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Introduction
Crohn’s disease (CD) is a chronic inflammatory bowel disease 
(IBD) characterized by a relapsing and remitting course of 
inflammation in the gastrointestinal tract.1 Despite ongoing 
drug development and expansion of therapeutic options over 
the last 3 decades, more than 50% of patients still require 
surgery within 10  years of diagnosis.2 Ileocolonic resection 
(ICR) is the most commonly used surgical intervention, how-
ever, rarely leads to cure of the disease with recurrence usu-
ally appearing in the neoterminal ileum.3 Within 6  months 
postsurgery, approximately 70% of patients show endoscopic 
postoperative recurrence (POR), with approximately 18% of 
patients progressing to symptomatic POR within 1 year.4, 5  
After 3  years, endoscopic POR rates increase to approxi-

mately 80%, with symptomatic POR requiring treatment in-
tensification in 45% of all patients at 5 years.4, 5 As for sur-
gical POR (the need for another resection), rates are 0.6% at 
1 year, 10.9% at 5 years, 18.6% at 10 years, and 28.3% at 
20 years.4, 6

Previous research has shown that the postoperative clin-
ical course is best predicted by assessing the severity of endo-
scopic lesions within the first year after surgery.7-9 For this 
reason, current guidelines, including the American College 
of Gastroenterology (AGA), the European Crohn’s and 
Colitis Organisation (ECCO), and the British Society of 
Gastroenterology (BSG), support the use of endoscopy as the 
gold standard to assess recurrent disease, which can be quan-
tified with the Rutgeerts score.7, 10, 11 A score of ≥i2 or a modi-

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:v.joustra@amsterdamumc.nl?subject=
mailto:v.joustra@amsterdamumc.nl?subject=


2 Joustra et al

fied score of ≥i2b is generally defined as endoscopic POR, re-
quiring step-up of treatment (Table 1).11, 12

Many efforts have been investigated to prevent severe 
endoscopic POR. Current practice and guidelines are based 
upon clinical characteristics to label patients as either high- or 
low-risk and recommend postoperative treatment in high-risk 
patients in an attempt to avoid endoscopic POR.7, 11 However, 
to date, clinical risk models to preoperatively predict which 
patients are at an increased risk of endoscopic POR and 
therefore require early postoperative treatment have not been 
validated.13 The postoperative recurrence model of CD has 
been considered a unique model to study the natural his-
tory of this disease, because recurrence represents the earliest 
phase of inflammation.14-17 Numerous studies have evaluated 
potential risk factors for POR, yet results have been incon-
clusive and inconsistent, predominantly because of outcome 
and population heterogeneity.18-26 Furthermore, the majority 
of these studies are affected by the use of postoperative med-
ical treatment as an important confounder. In addition, evi-
dence regarding the benefit of early prophylactic treatment 
in high-risk patients is limited.7, 11, 27, 28 So far, only 3 studies 
assessing risk factors for POR in patients with CD without 
the use of postoperative medical treatment have been pub-
lished.29-31 No natural history studies assessing risk factors for 
endoscopic POR using the modified Rutgeerts cutoff of ≥i2b 
have been performed.

Hence the question remains whether patients with a high 
clinical risk profile according to current guidelines,7, 10, 11 left 
untreated until their first endoscopy after surgery, show sig-
nificantly higher rates of endoscopic POR than low-risk pa-
tients and thus may benefit from early postoperative treat-
ment intervention, ultimately preventing disease progression.

Therefore, this study aims to examine the associations be-
tween clinical risk profiles and the development of endoscopic 
POR within 12 months after surgery in a postoperative CD 
population without prophylactic anti-inflammatory treat-
ment. In addition, endoscopic POR rates and potential risk 
factors that could influence the rate of recurrence in these pa-
tients using the modified Rutgeerts score were evaluated.

MATERIALS AND METHODS
This study is a multicenter, retrospective cohort study per-
formed in 3 referral centers specializing in IBD in Europe: the 
Amsterdam University Medical Center (UMC) location AMC 
(the Netherlands), the Ghent University Hospital (Belgium), 
and the University Medical Centre Ljubljana (Slovenia).

All patients with historically established CD who underwent 
ileocecal resection or resection of the neoterminal ileum with 

primary anastomosis between October 2007 and July 2019 
were reviewed for the use of any anti-inflammatory treatment 
or intervention until their first endoscopy after resection. We 
excluded patients who did not undergo a follow-up endos-
copy within the first year after surgery, those who were lost 
to follow-up, those in whom not all macroscopically diseased 
bowel was removed, and those who received any anti-inflam-
matory treatment during follow-up.

Collection of Clinical Variables
Medical records and details of the outpatient clinic follow-up 
were reviewed for the following patient characteristics: sex, 
age at surgery, disease duration, previous IBD-related bowel 
surgery, Montreal classification, smoking behavior after sur-
gery, type of anastomosis (side-to-side, end-to-side, side-to-
end), surgical indication (stenosis, perforation, or therapy-
refractory disease), length of resected ileum, and IBD-related 
medication use 6 months before surgery. Active smoking was 
defined as patients currently smoking ≥5 cigarettes/week, 
postoperative cessation was defined as patients who stopped 
smoking after surgery at least until their follow-up endos-
copy, and nonsmokers were defined as patients who had never 
smoked or only smoked occasionally. Finally, IBD-related 
medications used before surgery included adalimumab, 
infliximab, vedolizumab, ustekinumab, azathioprine, metho-
trexate, 6-tioguanine, 6-mercaptopurine, budesonide, cortico-
steroids, and mesalazine.

For a subset of patients (Amsterdam UMC cohort, n = 95), 
both resection specimens and pathology reports were avail-
able and reviewed by a single IBD pathologist (AM) regard-
ing the presence of granulomas. The modified Rutgeerts score 
was assessed from detailed reports and high-quality endo-
scopic photos that were taken during all endoscopic proced-
ures, reviewed by a single expert gastroenterologist (GD).

Endpoints
The primary outcome of interest was the association of endo-
scopic POR with clinical risk profiles as defined in current 
guidelines.7, 10, 11 Three different definitions (AGA, ECCO, 
and BSG) of high-risk patients were evaluated for their asso-
ciation with endoscopic POR (Table 2).

Secondary outcomes of this study were the overall endo-
scopic POR of CD, defined as a modified Rutgeerts score 
of ≥i2b without the use of postoperative anti-inflammatory 
treatment, and the association of baseline patient characteris-
tics with endoscopic POR, unbiased by the use of prophylac-
tic medical therapy.

Statistical Analysis
Descriptive statistics were used to examine the baseline char-
acteristics of all included patients. Continuous data are ex-
pressed as median (interquartile ratio [IQR]), and categorical 
data as frequencies and percentages. For each guideline defin-
ition, multiple cutoffs were generated based on the number of 
risk factors present. Subsequently, the association between the 
amount of risk factors present per guideline definition with 
endoscopic POR was assessed using univariate logistic regres-
sion analyses.

In addition, the association between each of the baseline 
characteristics and the probability of endoscopic POR was 
assessed using univariate logistic regression analyses. A multi-
variate logistic regression model was constructed using only 

Table 1. Modified Rutgeerts Score12

i0 No lesions in the distal ileum

i1 <5 aphthous lesions in the distal ileum

i2a Lesions confined to the ileocolonic anastomosis 
(including anastomotic stenosis)

i2b ≥5 aphthous lesions or larger lesions, with normal 
mucosa inbetween, in the neoterminal ileum (with or 
without anastomotic line)

i3 Diffuse aphthous ileitis with diffusely inflamed mucosa

i4 Large ulcers with diffuse mucosal inflammation or 
nodules or stenosis in the neoterminal ileum
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the covariates showing a significant (P ≤ 0.05) association 
with endoscopic POR on univariate analysis. Missing val-
ues in covariates were imputed using multivariate imputation 
by chained equations in R.32 Imputation was performed for 
covariates with <15% missing values (smoking behavior after 
surgery, family history of IBD, type of anastomosis, and length 
of resected ileum). Imputation of these variables was performed 
5 separate times, generating 5 separate datasets. The multivari-
ate regression analysis was performed on all 5 imputed datasets 
and the results were pooled and are expressed as odds ratios 
(ORs) with 95% percent confidence intervals (CI).

Two-tailed probabilities were used with a P value ≤0.05 
considered as statistically significant. All analyses were per-
formed using IBM SPSS statistics version 26 and R 3.6.1.

Ethical Considerations
This study was waived from review of the medical ethics 
board.

RESULTS
One hundred and forty-two patients with established CD at 
the AMC, Ghent University Hospital, and University Medical 
Centre Ljubljana who underwent ICR between October 2007 
and July 2019 were enrolled. Of these 142 patients, 56.3% 

were female and 43.7% were male, with a median age of 
33 years. There were no patients with disease located exclu-
sively in the colon, as expected. Disease behavior showed 
48.6% with structuring disease, 44.4% with penetrating 
disease, and 21.8% with perianal disease. The indication 
for surgery was stenosis in the majority of patients (52.8%). 
Other indications were refractory disease (21.1%) and per-
foration (26.1%).

The median time between diagnosis of CD and surgery 
was 5 years and 224 days, and the median time between re-
section and endoscopy was 203 days (IQR, 180-253 days). 
The majority of patients were nonsmokers (61.2%). The 
main differences between the IBD centers were for disease 
duration (P = 0.02), type of anastomosis (P = 0.00), surgi-
cal indication (P = 0.01), disease location (P = 0.02), and 
medication use 6 months before surgery (P = 0.00). No sig-
nificant difference in endoscopic POR was seen between the 
centers (P = 0.50). Demographic and clinical features are 
shown in Table 3. The overall endoscopic POR rates are 
shown in Fig. 1.

The majority of patients had a Rutgeerts score of i2 (47.9%, 
n = 68) when using the original Rutgeerts’ score. After subdiv-
iding i2 into i2a and i2b, 38 patients had a Rutgeerts’ score 
i2b (26.8%). Endoscopic POR, defined as a Rutgeerts score 
of ≥i2b, was seen in 46.5% of patients (n = 66), whereas using 
a cutoff score of ≥i2 resulted in 67.6% of patients (n = 96) 
with endoscopic POR. Modification of the Rutgeerts score 
by subdividing i2 into i2a and i2b thus resulted in a decrease 
of 21.1% of patients classified as having endoscopic disease 
recurrence.

High- vs Low-Risk Patient Association With 
Endoscopic Recurrence
Ninety-eight (69%), 99 (69.7%), and 52 (36.6%) patients 
were considered at high risk of developing POR according to 
current AGA, ECCO, and BSG consensus.7, 10, 11 No signifi-
cant association with endoscopic POR was observed when 
comparing high- vs low-risk patients using univariate logis-
tic regression analysis for any of these high-risk definitions 
(AGA: OR, 1.06; 95% CI, 0.52-2.17; P = 0.87; ECCO: OR, 
1.50; 95% CI, 0.72-3.10; P = 0.28; and BSG: OR, 1.25; 95% 
CI, 0.63-2.48; P = 0.52, respectively).

However, the presence of any ≥3 risk factors compared 
to <3 risk factors was the only cutoff resulting in a signifi-
cantly increased odds of developing endoscopic POR for both 
the ECCO and BSG high-risk definitions (OR, 4.87; 95% 
CI, 1.30-18.29; P = 0.02 and OR, 3.16; 95% CI, 1.05-9.49; 
P = 0.04), as shown in Table 4. Increasing the number of risk 
factors present according to AGA consensus did not result in 
a significant association with endoscopic POR.

When we added the presence of granulomas to factors con-
tributing to the risk profile (found in 30% of resection speci-
mens), 78 (82.2%) patients according to the ECCO definition 
and 42 (44.2%) patients according to the BSG definition out 
of 95 patients (AMC cohort alone) were classified as having a 
high risk of endoscopic POR.

When we looked at the outcomes, we did not observe 
any difference in the incidence of endoscopic POR among 
high- vs low-risk patients using univariate logistic regres-
sion analysis for both definitions (ECCO: OR, 1.50; 95% 
CI, 0.52-4.35; P = 0.45 and BSG: OR, 1.74; 95% CI, 0.77-
3.94; P = 0.19).

Table 2. Definitions of High Risk According to Current Guidelines

Guidelines High-Risk Definition

≥1 of Following Factors ≥2 of 
Following 
Factors

AGA11 Age ≤30 y —

 Active smoking  

 ≥2 prior surgeries for penetrating 
disease, with or without perianal 
disease

 

ECCO7 Current smoking —

 Prior intestinal surgery  

 Penetrating disease at index surgery  

 Perianal location  

 Granulomas in resection specimen  

 Myenteric plexitis  

BSG10 — Active smok-
ing

  Penetrating 
disease

  Multiple resec-
tions

  Perianal fis-
tulae

  Extensive 
small bowel 
disease 
(≥50 cm ileum)

  Residual active 
disease

  Granulomas 
or myenteric 
plexitis
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When we looked at cumulative risk factors, again the pres-
ence of any ≥3 risk factors was significantly associated with 
an increased odds of endoscopic POR (ECCO: OR, 3.29; 
95% CI, 1.07-10.13; P = 0.04 and BSG: OR, 3.65; 95% CI, 
1.19-11.15; P = 0.02).

Our findings were comparable when we performed the 
same analysis with a Rutgeerts score ≥i2 (instead of i2b) as a 
cutoff for both the full cohort and the Amsterdam UMC co-
hort alone (Supplementary Table 1).

Risk Factors for Recurrence
Univariate analysis showed that active smoking after surgery 
(OR, 3.84; 95% CI, 1.56-9.44; P = 0.003), age at surgery 
(OR, 1.03; 95% CI, 1.04-1.06; P = 0.02), and a Montreal 
classification of A3 (OR, 3.78; 95% CI, 1.39-10.26; P = 0.01) 
were significantly associated with endoscopic POR (Table 5). 
Interestingly, postoperative cessation of smoking showed a 

marginally increased odds of patients developing endoscopic 
POR (OR, 2.38; 95% CI, 0.91-6.21; P = 0.08).

All other parameters showed no significant relationship 
with endoscopic POR.

When endoscopic POR was defined as a Rutgeerts score 
≥i2 rather than i2b, active smoking after surgery compared 
with no smoking (OR, 3.56; 95% CI, 1.13-11.19; P = 0.03) 
and the use of anti-tumor necrosis factor (TNF) drugs before 
surgery (OR, 0.47; 95% CI, 0.23-0.99; P = 0.05) showed a 
significant association with endoscopic POR (Supplementary 
Table 2).

Further, we performed a multivariate logistic analysis, 
excluding age at surgery because of multicollinearity. Of the 
remaining variables that were significant at univariate ana-
lysis, active smoking after surgery, a Montreal classification 
of A3, and a history of previous IBD-related bowel resection 
were significantly associated with endoscopic POR of CD 

Table 3. Patient Characteristics

Characteristics Amsterdam 
(n = 95)

Ghent (n = 15) Ljubljana  
(n = 32)

Total 
(N = 142)

Sex Female, n (%) 60 (63.2) 7 (46.7) 13 (40.6) 80 (56.3)

Age, y (at time of surgery) Median y (IQR) 33 (24-48) 29 (25-45) 33 (26-45.5) 33 (25-47)

Disease duration Median y (IQR) 7 (1-17) 3 (0-8) 2.5 (0-9) 5 (1-14.3)

Family history of IBD Yes, n (%) 21 (25.6) 5 (41.7) 3 (10.3) 29 (23.6)

Previous IBD-related abdominal surgery Yes, n (%) 23 (24.3) — 8 (25.0) 31 (21.8)

Age at diagnosis, y, n (%) ≤16 (Montreal classification A1) 8 (8.4) 1 (6.7) 2 (6.3) 11 (7.7)

 17-40 (Montreal classification A2) 72 (75.8) 11 (73.3) 25 (78.1) 108 (76.1)

 ≥40 (Montreal classification A3) 15 (15.8) 3 (20.0) 5 (15.6) 23 (16.2)

Disease location, n (%) Ileal disease (L1) 59 (62.1) 8 (53.3) 11 (34.3) 78 (54.9)

 Ileocolonic disease (L3) 36 (37.9) 7 (46.7) 21 (65.6) 64 (45.1)

 Upper GI involvement (L4) 4 (4.2) 2 (13.3) — 6 (4.2)

Disease behavior, n (%) Nonstricturing/penetrating (B1) 8 (8.4) 2 (13.3) — 10 (7.0)

 Stricturing (B2) 46 (48.4) 8 (53.3) 15 (46.9) 69 (48.6)

 Penetrating (B3) 41 (43.2) 5 (33.3) 17 (53.1) 63 (44.4)

 Perianal disease (p) 21 (22.1) 4 (26.7) 6 (18.8) 31 (21.8)

Smoking postsurgery, n (%) Active smoker 20 (21.5) 2 (16.7) 8 (26.7) 30 (22.4)

 Nonsmoker 54 (58.1) 8 (66.7) 20 (66.7) 82 (61.2)

 Postoperative cessation 19 (20.4) 1 (8.3) 2 (6.7) 22 (16.4)

Type of anastomosis, n (%) Side-to-side anastomosis 80 (89.9) 15 (100) 2 (8.3) 97 (72.4)

 End-to-side anastomosis 4 (4.5) — 15 (62.5) 19 (14.2)

 End-to-end anastomosis 4 (4.5) — 7 (29.2) 11 (8.2)

Surgery indication, n (%) Perforation 33 (34.7) 3 (20.0) 1 (3.1) 37 (26.1)

 Stenosis 42 (44.2) 10 (66.7) 23 (71.9) 75 (52.8)

 Refractory disease 20 (21.1) 2 (13.3) 8 (25.0) 30 (21.1)

Length of resected ileum (cm) mean (±SD) or median (IQR) 25.8 (14.3) 22.4 (9.9) 21.3 (16.3) 22 (15–30)

Extended resection (≥50 cm ileum re-
sected)

Yes, n (%) 8 (8.7) — 1 (4.8) 9 (7.1)

Granulomas in resection specimen Yes, n (%) 28 (30.1) NA NA 28 (30.1)

Medication use 6 months before sur-
gery, n (%)

Any 79 (83.2) 8 (53.3) 18 (56.3) 105 (73.9)

 Biologics 43 (45.3) 5 (33.3) 4 (12.5) 52 (36.6)

 Anti-TNFs 41 (43.2) 5 (33.3) 4 (12.5) 50 (35.2)

 Immunomodulators 33 (34.7) 3 (20.0) 12 (37.5) 48 (33.8)

 Corticosteroids 44 (46.3) 4 (26.7) 4 (12.5) 52 (36.6)

Endoscopic recurrence (i2b, i3, i4) Yes, n (%) 47 (49.5) 7 (46.7) 12 (37.5) 68 (47.9)

Percentages shown are valid percentages. GI indicates gastrointestinal.
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after ileocecal resection in the multivariate analysis (Table 5), 
with odds ratios of 3.0 (95% CI, 1.24-7.34; P = 0.02), 2.6 
(95% CI, 1.07-6.22; P = 0.03), and 3.1 (95% CI, 1.07-8.69; 
P = 0.04) respectively.

Multivariate analysis with a Rutgeerts score of i2 as the 
cutoff showed active smoking after surgery (OR, 3.07; 95% CI, 
1.06-8.86; P = 0.04) and the use of anti-TNF drugs 6 months 
before surgery (OR, 0.48; 95% CI, 0.22-1.01; P = 0.05) to be 
significantly associated with a higher or lower risk of endo-
scopic POR, respectively (Supplementary Table 2).

Discussion
Our retrospective analyses show endoscopic POR rates of 
67.6% for a Rutgeerts score ≥i2 and 46.5% for a Rutgeerts 
score ≥i2b with a median follow-up time of 7  months 
(203 days; IQR, 180-253 days) in patients who did not re-
ceive any prophylactic anti-inflammatory treatment after ICR 
to prevent endoscopic POR of CD. These results are similar 

to previously reported endoscopic recurrence rates. In 1990, 
Rutgeerts, Geboes, Vantrappen, et al8 reported an endoscopic 
POR rate of 61% for a Rutgeerts score ≥i2 and 44% for a 
Rutgeerts score ≥i3. A  recent update from the same center, 
now 30 years later, reported a endoscopic POR of 70% for a 
Rutgeerts score ≥i2 and 45.4% for a Rutgeerts score ≥i2b at 
a median time of 6.2 months.33 Surprisingly and despite novel 
medical treatments that have become available (20% of pa-
tients received immediate preventive therapy after surgery), 
the authors could not show significant progress in changing 
the disease course after ICR.

Furthermore, our results could not confirm the presumed 
association of clinical risk profiles (high- versus low-risk, 
based on current guidelines) with the incidence of endoscopic 
POR.7, 10, 11 Only when ≥3 of the “established” risk factors 
were present, seen in 9.9% (ECCO definition) and 12% 
(BSG definition) of our cohort, did we observe a significant 
association with endoscopic POR. This effect was constant 
across the different subanalyses (Supplementary Table 2). The 
recently published BSG guideline already suggests a stricter 
cutoff, with at least 2 or more factors required to be present 
as compared to other guidelines.10 Taken together, our results 
suggest that an even stricter stratification of patients at high 
risk (needing prophylactic treatment) seems desirable.

Both active smoking after surgery and previous IBD-related 
resections are known as factors associated with endoscopic 
POR.18, 34, 35 Replication of these variables as risk factors in our 
cohort population, unaffected by postoperative anti-inflam-
matory treatment, supports their independent association 
with endoscopic POR.

Somewhat surprisingly, our results suggest that older age 
at diagnosis (Montreal A3) is significantly associated with 
endoscopic POR. Older age at diagnosis refers to montreal 
A3 which is >40 years at diagnosis. Out of the 142 included 
patients within our cohort, 23 (16.2%) classified as Montreal 
A3. In these 23 patients, a striking 17 (73.9%) showed a 
Rutgeerts score of ≥i2b with an estimated 3-fold increased 
odds of developing endoscopic recurrence.

Despite ongoing debate regarding age at diagnosis as a risk 
factor for recurrence, our results contrast with previously re-

Figure 1. Rates of different scores according to Rutgeerts score for all 
142 patients. Each slice represents the percentage of patients within 
that subcategory of the modified Rutgeerts score.

Table 4. Univariate Associations of High-Risk Patients Who Have Surgery With Endoscopic Recurrence (Rutgeerts score ≥i2b)

Without histology (N = 142) OR (95% CI) P

AGA definition ≥1 factors present (n = 98, 69%) 1.06 (0.52-2.17) 0.87

 ≥2 factors present (n = 29, 20.4%) 1.85 (0.81-4.23) 0.15

 All 3 factors present (n = 7, 4.9%) 1.57 (0.34-7.29) 0.57

ECCO definition ≥1 factors present (n = 99, 69.7%) 1.50 (0.72-3.10) 0.28

 ≥2 factors present (n = 43, 30.3%) 1.50 (0.73-3.07) 0.27

 ≥3 factors present (n = 14, 9.9%) 4.87 (1.30-18.29) 0.02a

BSG definition ≥2 factors present (n = 52, 36.6%) 1.25 (0.63-2.48) 0.52

 ≥3 factors present (n = 17, 12%) 3.16 (1.05-9.49) 0.04a

With histology (n = 95)    

ECCO definition ≥1 factors present (n = 78, 82.2%) 1.50 (0.52-4.35) 0.45

 ≥2 factors present (n = 35, 36.9%) 1.96 (0.84-4.58) 0.12

 ≥3 factors present (n = 18, 19%) 3.29 (1.07-10.13) 0.04a

BSG definition ≥2 factors present (n = 42, 44.2%) 1.74 (0.77-3.94) 0.19

 ≥3 factors present (n = 19, 20%) 3.65 (1.19-11.15) 0.02a

aIndicates significance.
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ported outcomes indicating a decreased risk when patients 
are diagnosed at an older age.36 It is usually accepted that 
patients with CD diagnosed at a younger age represent a 
more severe, genetically influenced phenotype, whereas onset 
of CD at an older age may rather be the result of predom-
inantly environmental exposures, progressing more slowly.37 
As a result, the age at diagnosis represented in the Montreal 
classification could actually be past the “true” age at diag-
nosis and is just not recognized earlier because of the slow 
progressing of the disease. Therefore, one might think that 
these patients would present a more advanced disease stage at 
index surgery. Nonetheless, our results show only a significant 
different distribution in active smoking (47.8% vs 25.47%; 
P = 0.01) and disease duration (median 2  years vs median 

6  years; P = 0.03) between the Montreal A3 group vs the 
A1 and A2 groups, both associated with an increased risk of 
recurrence.34, 36 Despite correcting for these observed differ-
ences in our multivariate model, we found that the Montreal 
A3 group remained significantly associated with endoscopic 
recurrence. We believe that the exclusion of patients receiv-
ing postoperative prophylactic treatment, mostly affecting the 
Montreal A1 group, may have altered the comparisons made 
in these already small groups of patients. These results should 
therefore be interpreted with caution.

Notably, anti-TNF treatment 6 months before surgery was 
not associated with endoscopic POR in our cohort (OR, 0.69; 
95% CI, 0.35-1.39; P = 0.30). A similar result was observed 
in Wasmann et al,38 in 106 patients undergoing primary ICR 

Table 5. Uni- and Multivariate Analysis of the Association Between Clinical Variables and Endoscopic Recurrence (Rutgeerts score ≥i2b)

Univariate Analysis Multivariate Analysis

OR (95% CI) P OR (95% CI) P 

Sex; ref: male 1.36 (0.70-2.65) 0.36   

Age at surgery, y 1.03 (1.04-1.06) 0.02a   

Disease duration, y 1.00 (0.96-1.03) 0.78   

Smoking postsurgery; ref: no     

 Active smoker 3.84 (1.56-9.44) 0.003a 3.01 (1.24-7.34) 0.02a

 Postoperative cessation 2.38 (0.91-6.21) 0.08 1.68 (0.65-4.32) 0.29

Family history of IBD; ref: no 1.61 (0.69-3.74) 0.27   

Montreal classification age at diagnosis     

 A1 vs A2 and A3 0.60 (0.17-2.14) 0.43   

 A2 vs A1 and A3 0.48 (0.22-1.05) 0.07   

 A3 vs A1 and A2 3.78 (1.39-10.26) 0.01a 3.05 (1.07-8.69) 0.04a

Montreal classification location; ref: L3 0.96 (0.50-1.86) 0.91   

Upper GI disease: yes vs no 1.09 (0.21-5.61) 0.92   

Montreal classification behavior     

 B1 vs B2 and B3 0.52 (0.13-2.18) 0.37   

 B2 vs B1 and B3 1.39 (0.72-2.70) 0.33   

 B3 vs B1 and B2 0.98 (0.51-1.90) 0.95   

Perianal disease; ref: no 1.43 (0.64-3.18) 0.38   

Medication 6 months before surgery     

 Yes vs no 1.11 (0.52-2.36) 0.65   

 Biologics; ref: no 0.70 (0.35-1.40) 0.31   

 Anti-TNFs; ref: no 0.69 (0.35-1.39) 0.30   

 Immunomodulators; ref: no 0.69 (0.34-1.38) 0.29   

 Corticosteroids; ref: no 1.29 (0.65-2.56) 0.47   

History of IBD surgery, yes vs no 2.39 (1.05-5.45) 0.04a 2.58 (1.07-6.22) 0.03a

Type of anastomosis     

 SSA vs ESA and EEA 0.73 (0.36-1.48) 0.38   

 ESA vs SSA and EEA 0.45 (0.16-1.27) 0.13   

 EEA vs SSA and ESA 3.16 (0.80-12.43) 0.10   

Surgical indication     

 Perforation vs stenosis and refractory disease 0.84 (0.40-1.77) 0.65   

 Stenosis vs refractory disease and perforation 1.13 (0.58-2.19) 0.72   

 Refractory disease vs stenosis and perforation 1.02 (0.45-2.31) 0.96   

Length of resected ileum, cm 1.03 (0.99-1.05) 0.06   

Extensive resection (≥50 cm); ref: no 1.11 (0.46-2.66) 0.82   

Granulomas in resection specimen; ref: no 0.84 (0.35-2.04) 0.70   

aP values < 0.05. EEA indicates end-to-end anastomosis; ESA, end-to-side anastomosis; GI, gastrointestinal; SSA, side-to-side anastomosis.
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between 2002 and 2009 (hazard ratio, 1.68; 95% CI, 0.6-5.1) 
with comparable use of anti-TNF drugs before surgery (31% 
vs 35.2%). Moreover, recent data from a retrospective series 
of 823 patients with CD undergoing primary ICR between 
2000 and 2019 again suggests a nonsignificant association 
(hazard ratio, 1.21; 95% CI, 0.87-1.67; P = 0.26) with endo-
scopic POR (Rutgeerts score ≥ i2b).39 Although the failure of 
anti-TNF treatment before surgery suggests a more refractory 
group of patients with a potential increased risk of developing 
POR, this assumption could not be confirmed in both our 
cohort without prophylactic treatment and 2 recent studies 
in which up to 47% of patients did receive postoperative 
prophylactic treatment.

Current guidelines propose prophylactic treatment with 
either anti-TNFs or thiopurines within 4 weeks after surgery 
for patients with a high-risk profile.7, 11 In addition, all pa-
tients should undergo endoscopic monitoring at 6  months 
and be treated accordingly based on the presence of endo-
scopic recurrence.7, 11

If we had followed the guidelines in our cohort, 85 patients 
(60%) according to the ECCO definition and 35 patients 
(25%) according to the BSG definition would have poten-
tially been overtreated, which is associated with potential ad-
verse effects and high cost.

Moreover, immediate prophylactic treatment does not 
guarantee endoscopic or clinical remission. Data from the 
PREVENT trial40 showed that the 6-month endoscopic POR 
rates in high-risk patients were 45% in patients receiving 
thiopurines and 21% in patients receiving anti-TNF treat-
ment. In addition, the authors concluded that prophylactic 
treatment with infliximab is not superior compared to pla-
cebo for the prevention of clinical recurrence. We therefore 
suggest that only patients with any combination of at least 
3 ECCO- or BSG-defined risk factors should receive imme-
diate prophylactic treatment, justifying the associated high 
cost, increased patient burden, and possibility of adverse ef-
fects.

Strengths and Weaknesses
Our study is one of the few studies including only patients who 
did not receive anti-inflammatory therapy after surgery until 
follow-up endoscopy, allowing us to assess the natural be-
havior of CD after surgery without medical interference. The 
nature of this cohort also provided the opportunity to exam-
ine the difference in endoscopic recurrence between patients 
classified as high- or low-risk according to the literature.7, 10, 11 
Providing clinicians with a clinically relevant risk profile may 
result in a more accurate estimation of the number of risk 
factors associated with endoscopic recurrence and lowers the 
proportion of patients being potentially overtreated, thereby 
reducing patient burden and health care costs.

There are, however, some limitations to our study, predom-
inantly because of its retrospective nature. First, we selected 
only those patients without prophylactic anti-inflammatory 
treatment postsurgery from 3 referral centers. As a conse-
quence, our cohort reflects a relatively small part of IBD refer-
ral center patients, limiting the generalizability of our results 
to the total IBD population.

Second, the scoring of endoscopies was mainly based on 
endoscopic reports and pictures from multiple endoscopists. 
However, all available reports and high-quality images were 
reviewed by a single expert endoscopist (GD).

Third, after stratification by endoscopic recurrence or 
clinical high- vs low-risk, the relatively small number of pa-
tients limited the accuracy of the analyses. We were therefore 
underpowered to detect small differences between groups. 
Nonsignificant outcomes thus only mean that large differ-
ences between groups were not found.

Last, we limited our study to endoscopic outcomes. We 
were therefore unable to assess the impact of high- vs low-risk 
profiles on long-term clinical and surgical outcomes.

Conclusions
Active smoking after surgery, older age at diagnosis (ages 
>40  years) and previous IBD-related bowel resections were 
identified as risk factors for endoscopic POR. No differ-
ence in endoscopic POR between clinically high- and low-
risk patients, according to current guideline definitions, was 
observed. Our results suggest that patients with a combin-
ation of any ≥3 ECCO- and BSG-defined risk factors would 
probably benefit from immediate prophylactic treatment. 
Additional prospective studies designed to assess the benefit 
of prophylactic treatment based on this composite risk profile 
with endoscopic, clinical, and surgical endpoints must be con-
ducted to provide a more conclusive answer to this important 
question.
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