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Background: The lack of standardized methods for clinical trial design and disease activity assessment has contributed to an absence of ap-
proved medical therapies for the prevention of postoperative Crohn’s disease (CD). We developed recommendations for regulatory trial design 
for this indication and for endoscopic assessment of postoperative CD activity.
Methods: An international panel of 19 gastroenterologists was assembled. Modified Research and Development/University of California Los 
Angeles methodology was used to rate the appropriateness of 196 statements using a 9-point Likert scale in 2 rounds of voting. Results were 
reviewed and discussed between rounds.
Results: Inclusion of patients with a history of completely resected ileocolonic CD in regulatory clinical trials for the prevention of postoperative 
recurrence was appropriate. Given the absence of approved medical therapies, a placebo-controlled design with a primary end point of endo-
scopic remission at 52 weeks was appropriate for drug development for this indication; however, there was uncertainty regarding the appro-
priateness of a coprimary end point of symptomatic and endoscopic remission and the use of currently available patient-reported outcome 
measures. The modified Rutgeerts Score, endoscopic assessment of the anastomosis, and a minimum of 5 cm of neoterminal ileum were 
also appropriate; although the appropriateness of other indices including the Simple Endoscopic Score for CD for endoscopic assessment of 
postoperative CD activity was uncertain.
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Conclusions: A framework for regulatory trial design for the prevention of postoperative CD recurrence and endoscopic assessment of disease 
activity has been developed. Research to empirically validate end points for these trials is needed.
Key Words: inflammatory bowel disease, medical therapy, randomized controlled trials, surgery
Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; POCER, Postoperative Crohn’s Endoscopic Recurrence; RAND, Research and 
Development; UCLA, University of California Los Angeles; CDEIS, Crohn’s Disease Endoscopic Index of Severity; SES-CD, Simplified Endoscopic Score for 
Crohn’s Disease; RCT, randomized controlled trial; CI, confidence interval; IBD, inflammatory bowel disease.

Introduction
Advances in the medical management of Crohn’s disease 
(CD) have been associated with a decline in the rates of sur-
gical resection.1,2 However, surgery continues to provide 
an important therapeutic role for patients with obstructive 
symptoms, penetrating complications, or medically refractory 
disease. Up to 25% of patients with CD will require surgery 
within 5 years of diagnosis,3 and up to a quarter of these pa-
tients will undergo a second resection within 5 years of the 
first surgery.4 Surgery is rarely curative, and most patients 
will experience disease recurrence. Effective medical therapy 
to prevent postoperative disease recurrence is an unmet need, 
as no routinely available drugs for the treatment of CD have 
specifically received regulatory approval for this indication.

Although postoperative CD is not specifically addressed in 
regulatory guidelines, a coprimary end point of symptomatic 
and endoscopic remission is mandated for the registration of 
new medicinal products for the treatment of CD.5 However, 
the cardinal symptoms of CD evaluated by patient-reported 
outcome measures, such as abdominal pain and stool fre-
quency, do not correlate well with endoscopic disease recur-
rence in the postoperative period. This may be a consequence 
of concomitant pathology such as intra-abdominal adhesions, 
small intestinal bacterial overgrowth, or bile acid diarrhea.6,7 
Additionally, there may be a paucity of clinical symptoms or 
“clinically silent” disease despite endoscopic recurrence in the 
postoperative setting. The discrepancy between endoscopic 
and symptom-based outcomes in postoperative CD was high-
lighted in the PREVENT trial,8 where only 18.1% (20/110) 
of patients with endoscopic recurrence as defined by the 
Rutgeerts Score ≥i2 also had recurrence based on the Crohn’s 
Disease Activity Index (CDAI; defined by a total CDAI score 
>200 and a ≥70-point increase from baseline). As such, there 
was no significant difference in the risk of clinical recurrence 
among patients treated with infliximab compared with those 
treated with placebo, despite a statistically significant 28.9% 
reduction in the risk of endoscopic recurrence for patients 
treated with infliximab. This discordance among outcomes 
and current regulatory requirements for their use in CD trials 
presents a challenge for the conduct of trials of therapies for 
the prevention postoperative recurrence.

Endoscopic assessment is a more objective measure that 
can be integrated into a management algorithm to pre-
vent CD recurrence, as demonstrated by the Post-Operative 
Crohn’s Endoscopic Recurrence (POCER) study, a random-
ized trial comparing early colonoscopy to standard of care.9 
However, a fully validated endoscopic index for assessment 
of postoperative CD is lacking. Although partially valid-
ated, the Rutgeerts score is the only instrument specific to 
postoperative CD; however, this instrument was designed 
as a prognostic tool rather than a disease activity index.10 
Accurate endoscopic assessment in postoperative CD is fur-
ther complicated given that endoscopic features of recurrent 
CD may not overlap with or have the same relevance as those 

observed in native luminal CD. For example, the early de-
velopment of aphthae in a postoperative patient may be of 
greater importance than when observed in a patient with 
longstanding disease; ulcers isolated to the anastomosis may 
be ischemic in origin11; and stenosis may be related to surgical 
technique rather than a disease-related fibrotic complication. 
Finally, some items of existing endoscopic indices (eg, sten-
osis) are unreliable.12

After recognizing the need for guidance on regulatory trial 
design for the prevention of postoperative CD in adult pa-
tients and endoscopic assessment of postoperative disease 
activity, we assembled an international panel of gastroenter-
ologists for a 2-round evaluative process using modified 
Research and Development (RAND)/University of California 
Los Angeles (UCLA) methodology, the intent of which was to 
generate recommendations to facilitate drug development for 
this indication.

Methods
Statement Generation
The initial list for survey development consisted of statements 
related to facets of clinical trial design, including patient se-
lection and eligibility, inclusion criteria, comparator groups, 
study duration, methods for end point assessment, outcome 
measures, definitions, and methods for endoscopic assess-
ment. Statements were based on component items of existing 
endoscopic indices for CD including the CDEIS,13 SES-CD,14 
POCER index,15 REMIND score,16 and the original and 
modified Rutgeerts score (see Supplementary Material for a 
description of the indices).10,17 The modified Rutgeerts score 
differentiates lesions confined to the ileocolonic anastomosis 
(scored as i2a) from those in the neoterminal ileum (scored as 
i2b). Additionally, items deemed relevant to the assessment of 
postoperative endoscopic CD not captured in the previously 
mentioned indices were also considered.

Expert Consensus Process
Recruitment of panelists
An international panel of 19 gastroenterologists from 
Australia, Belgium, Canada, France, Germany, the 
Netherlands, Spain, and the United States were invited to par-
ticipate. Panelists were selected based on publication record, 
expertise in the use and/or development of indices for assess-
ment of endoscopic CD activity, and experience in clinical 
drug development and clinical trial design. These criteria took 
precedence over geographical representation. The final selec-
tion of panelists was determined by C.M. and V.J. Potential 
conflicts of interest for all panelists are summarized in the 
Conflicts of Interest section.

Modified RAND/UCLA methodology was used to deter-
mine the appropriateness, content, and face validity of the 
statements generated by the panel.18 This method incorp-
orates a modified Delphi panel approach with iterative 
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rounds of voting and discussion to combine the best avail-
able evidence with the combined experience of the panel, 
without forcing consensus or attempting to reach a higher 
percentage of agreement. This process is widely accepted and 
evidence-based.

Initial assumptions for the creation of the list of relevant 
statements for assessment of appropriateness were presented 
and discussed during an introductory meeting with the panel. 
Panelists provided feedback on these assumptions and were 
invited to suggest modifications and/or generate new state-
ments. Consistent with RAND/UCLA methodology, these 
modifications and additions were included in a final list of 
statements, which was circulated as an online survey.

Panelists anonymously rated the appropriateness of in-
dividual survey statements based on a 9-point scale (1, 
extremely inappropriate; 5, uncertain; 9, extremely appro-
priate). Each survey statement was classified as inappropriate 
(median score 1 to 3.5 without disagreement), uncertain (me-
dian score 3.5 to 6.5 without disagreement or any median 
score with disagreement), or appropriate (median score 6.5 
to 9 without disagreement) as defined in the RAND/UCLA 
manual.18 Disagreement regarding statement appropriateness 
was defined as ratings by at least one-third of the panelists 
(ie, at least 6 ratings) in each of the extreme ends of the rating 
scale (1 to 3 and 6 to 9). The median rating for each statement 
and the distribution of ratings, expressed as the interquartile 
range, are reported.

Results of the first-round survey were summarized, shared 
with panelists, and presented in a moderated video confer-
ence, with the aim of highlighting areas of disagreement on 
statement appropriateness and discussing the rationale for 
individual responses. The survey was then revised based on 
the panel meeting to improve clarity prior to recirculation 
and a second voting round. Statement appropriateness for the 
second round of voting was scored as described previously.

Results
Overall Rating of Statements
The first-round survey consisted of 188 statements. Overall, 
55 (29%) statements were considered appropriate, 109 (58%) 
uncertain, and 24 (13%) inappropriate. After a moderated 
video conference to review and discuss the results of the first 
survey, an amended final survey consisting of 196 statements 
was distributed and rated. Overall, 69 (35%) statements were 
considered appropriate, 105 (54%) uncertain, and 22 (11%) 
inappropriate. Key statements and panelist ratings are sum-
marized in Tables 1-3, and the results of the final survey are 
included as Supplementary Table 1.

Rating of Statements According to Topic
Trial design
Final recommendations for trial design are summarized in 
Table 1 and Figure 1. Limiting inclusion to only patients with 
ileal or ileocolonic CD that has been completely resected in 
regulatory trials assessing the effectiveness of a therapy for 
prevention of postoperative recurrence was considered ap-
propriate by the panel, as was randomization at 14 to 30 days 
postsurgery. Statements regarding randomization at later time 
points were considered either uncertain (60 days) or inappro-
priate (90 days), as early recurrence may occur prior to these 
time points. Use of a placebo comparator was considered 

appropriate, whereas there was uncertainty regarding the 
use of active comparators, including 5-aminosalicylates, 
thiopurines, metronidazole, or tumor necrosis factor-
antagonists. Based on panel feedback, this uncertainty was 
driven by the lack of approved treatment options and limited 
or poor-quality evidence, supporting the efficacy of these 
agents for this indication. Although the panel acknowledged 
that the risk of postoperative recurrence is variable and may 
be dependent on certain clinical risk factors, they were uncer-
tain whether these factors generally should be required for 
patient inclusion. A trial duration of 52 weeks was deemed 
appropriate; however, there was uncertainty about shorter 
(26 weeks) and longer (78, 104 weeks) studies. This was 
driven by concerns about trial feasibility given the potential 
for insufficient number of events occurring in shorter trials 
and the cost and resources required to perform longer trials. 
In discussion, the panelists acknowledged the possibility of 
evaluating the primary end point at 52 weeks and secondary 
end points at a later time point.

With respect to the primary end point of a regulatory 
trial for prevention of postoperative CD recurrence, only an 
endoscopic outcome was considered appropriate. The panel 
was uncertain about the appropriateness of a coprimary 
end point of symptoms and endoscopy. A symptoms-based 
primary end point was considered inappropriate, although 
evaluation of symptoms as a secondary end point was appro-
priate. The panel was uncertain about secondary end points 
based on biomarkers, histology, or intestinal ultrasound. 
There was also uncertainty regarding appropriate symptoms 
for inclusion in patient-reported outcome measures. For ex-
ample, increased stool frequency and abdominal pain were 
discussed as not specific to inflammatory disease activity in 
the postoperative setting and possibly arising due to ileo-cecal 
valve resection and small bowel intestinal overgrowth or bile 
acid related diarrhea. Assessment of stool frequency as the 
number of stools above the postoperative baseline was con-
sidered appropriate for regulatory clinical trials. The panelists 
also acknowledged the difficulty associated with establishing 
a “normal” postoperative baseline, particularly if patients are 
randomized shortly after surgery, as regular stool frequency 
may take months to establish in this setting. None of the 
patient-reported outcome measures considered by the panel 
(PRO2, Numeric Rating Score, IBD-10 Score, survey-based 
CDAI, patient-based Harvey-Bradshaw Index, Mobile Health 
Index for CD, IBD-Control Questionnaire) were deemed 
appropriate.

Endoscopic Assessment
The requirement for a specific index to assess postoperative 
CD activity was considered appropriate by the panel. This 
need was further reflected in panel uncertainty regarding 
the suitability of existing indices (SES-CD, CDEIS, Rutgeerts 
Score) for this purpose (Table 2). The modified Rutgeerts score 
was the only index considered appropriate for assessment of 
postoperative endoscopic CD activity; however, the SES-CD 
component items were considered appropriate for evaluation 
of postoperative disease activity in the neoterminal ileum.

Evaluation of postoperative recurrence in both the 
neoterminal ileum and the anastomosis was considered ap-
propriate, as was scoring of the anastomosis separately from 
the neoterminal ileum and right colon. The panel was un-
certain regarding the appropriateness of assessment in the 
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distal colonic segment, as recurrence at sites other than the 
anastomosis or neo-terminal ileum is infrequent. The panel 
was also uncertain about assessing lesions in the blind loop 
of a side-to-side anastomosis. Including the anastomotic 
configuration (eg, end-to-end, end-to-side, or side-to-side) 
in the endoscopic report and use of the same endoscopic 
criteria for scoring end-to-end and side-to-side anasto-
moses were appropriate. Although the panel acknowledged 
that the endoscopic appearance may differ depending on 
the type of anastomosis, development of indices specific 
to anastomosis anatomy was regarded as unfeasible, im-
practical to apply, and unlikely to be meaningful for the 

assessment of disease activity. The development of stand-
ardized definitions of the anastomosis and neoterminal 
ileum were viewed as more beneficial. Circumferential ileal 
mucosa in a single circular lumen was considered an ap-
propriate demarcation between the anastomosis and the 
neoterminal ileum. Anastomotic lesions were best defined 
as those extending <1  cm into the ileum. Minimum ileal 
intubation thresholds of 5 cm and 10 cm were considered 
appropriate for adequate assessment of disease activity, as 
was assessment of endoscopic activity in the neoterminal 
ileum based on the last 10 cm proximal to the anastomosis. 
Although the panelists agreed in discussion that a 10-cm 

TABLE 1. Standardization of regulatory trial design for the prevention of postoperative Crohn’s disease.

Statement Median IQR Appropriateness 

Only patients with ileocolonic CD that has been completely resected should be included in regulatory trials 
assessing the effectiveness of a therapy for prevention of postoperative recurrence.

8 4–9 Appropriate

For regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD recurrence 
shortly after surgery, patients should be randomized within 14 days of surgery.

7 5–8 Appropriate

For regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD recurrence 
shortly after surgery, patients should be randomized within 30 days of surgery.

7 5–8 Appropriate

For regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD recurrence 
shortly after surgery, patients should be randomized within 60 days of surgery.

4 3–6 Uncertain

For regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD recurrence 
shortly after surgery, patients should be randomized within 90 days of surgery.

2 1–5 Inappropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive placebo.

7 6–8 Appropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive a 5-aminosalicylate.

3 1–5 Inappropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive metronidazole.

3 2–5 Inappropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive a thiopurine.

3 1–5 Inappropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive a combination of metronidazole and a thiopurine.

2 1–4 Inappropriate

Patients in the control arm of a regulatory trial assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should receive a TNF antagonist.

4 1–7 Uncertain

The design of regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD 
recurrence should be “treat-straight-through” with a minimum duration of 26 weeks.

5 4–7 Uncertain

The design of regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD 
recurrence should be “treat-straight-through” with a minimum duration of 52 weeks.

7 6–8 Appropriate

The design of regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD 
recurrence should be “treat-straight-through” with a minimum duration of 78 weeks.

6 4–6 Uncertain

The design of regulatory trials assessing the effectiveness of a therapy for prevention of postoperative CD 
recurrence should be “treat-straight-through” with a minimum duration of 104 weeks.

5 3–7 Uncertain

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on symptoms.

3 2–4 Inappropriate

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on: endoscopic disease activity.

8 8–9 Appropriate

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on both symptoms and endoscopic disease activity (coprimary).

5 3–6 Uncertain

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on fecal calprotectin.

4 3–5 Uncertain

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on C-reactive protein.

3 1–3 Inappropriate

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on intestinal ultrasound.

4 2–5 Uncertain

The primary end point of regulatory trials assessing the effectiveness of a therapy for prevention of 
postoperative CD recurrence should be based on histological activity.

3 2–5 Inappropriate

Abbreviations: CD, Crohn’s disease; TNF, tumor necrosis factor; IQR, interquartile range.
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intubation is ideal, they also acknowledged that this is not 
always feasible due to anatomic constraints, adhesions, or 
impassable strictures.

Items for Endoscopic Assessment
Evaluation of ulcers, percentage of ulcerated surface 
(including aphthous ulcers), percentage of affected surface, 
and endoscopically impassable strictures were considered ap-
propriate to include in the assessment of postoperative CD in 
the neoterminal ileum; there was uncertainty about including 
passable stenosis (Table 3). Although the terms “stenosis” and 
“stricture” are often used interchangeably, statements to dif-
ferentiate these 2 terms were rated appropriate by the panel-
ists: “stenosis” was defined as a clear decrease in the diameter 
of the lumen compared with the proximal and distal bowel, 
which does not insufflate with gas, and which may be associ-
ated with trauma when attempting to pass the colonoscope; 
and “stricture” was defined as a stenosis that is impassable 
without prior dilatation and a reasonable amount of pres-
sure when attempting to pass the colonoscope. The panelists 
acknowledged that the ability to pass a colonoscope would 
depend on the size of the instrument, which would vary by 
manufacturer and endoscopist preference for use of an adult 
or pediatric colonoscope.

Normal ileal mucosa was appropriately defined as the ab-
sence of erosions and ulcers. For the assessment of ulcers 
in the neoterminal ileum, appropriate ordinal categories in-
cluded size (<0.5 cm, 0.5–2 cm, >2 cm) and the percentage 
of ulcerated surface (<10%, 10%–30%, >30%). There was 
uncertainty about the appropriateness of assessing ulcer 
depth in 2-dimensional endoscopic images, even when refer-
ence methods such as a closed biopsy forceps are used to as-
sist evaluation of this item. Evaluation of the circumferential 
extent and size of ulcers at the ileocolonic anastomosis on 
an ordinal scale was considered appropriate, whereas there 
was uncertainty regarding assessment of their number and 
depth. The panelists proposed scoring of anastomotic ulcers 
irrespective of purported etiology, as ischemic and inflamma-
tory ulcers cannot be reliably distinguished endoscopically. 
However, because of potential differences in etiology, a greater 
weight for lesions in the neoterminal ileum compared with 
those found in the anastomosis was considered appropriate 
when assessing their contribution to an overall endoscopic 
activity score. The appropriateness of including granularity, 
erythema, and friability in the assessment of postoperative 
recurrence of CD was uncertain, especially because some 
of these features are unlikely to be reliably assessed or valid 
measures of disease activity in the small bowel. Assessment 

TABLE 2. Standardization of endoscopic assessment in regulatory trials for the prevention of postoperative Crohn’s disease.

Statement Median IQR Appropriateness 

The measurement of postoperative Crohn’s disease (CD) activity requires a specific index. 8 8–9 Appropriate

The Simple Endoscopic Score for Crohn’s Disease (SES-CD) is suitable to measure 
postoperative endoscopic CD activity in regulatory clinical trials.

6 3–7 Uncertain

The Crohn’s Disease Endoscopic Index of Severity (CDEIS) is suitable to measure 
postoperative endoscopic CD activity in regulatory clinical trials.

5 3–6 Uncertain

The Rutgeerts score is suitable to measure postoperative endoscopic CD activity in regula-
tory clinical trials.

6 5–7 Uncertain

The modified Rutgeerts score is suitable to measure postoperative endoscopic CD activity 
in regulatory clinical trials.

7 5–8 Appropriate

Postoperative endoscopic CD activity in regulatory clinical trials should be measured in the 
neoterminal ileum only.

4 2–6 Uncertain

Postoperative endoscopic CD activity in regulatory clinical trials should be measured in the 
neoterminal ileum and at the anastomosis.

7 5–8 Appropriate

Postoperative endoscopic CD activity in regulatory clinical trials should be measured in the 
neoterminal ileum, at the anastomosis, and in the colon segment distal to the anastomosis.

4 2–7 Uncertain

Postoperative endoscopic CD activity in regulatory clinical trials should be measured in the 
neoterminal ileum, at the anastomosis, and all colonic segments.

4 2–7 Uncertain

The ileocolonic anastomosis should be scored separately from the neoterminal ileum and 
right colon.

7 6–8 Appropriate

The configuration of the anastomosis should be described in the endoscopic scoring report. 8 6–9 Appropriate

End-to-end and side-to-side anastomoses can be scored using the same endoscopic criteria. 7 6–8 Appropriate

The neoterminal ileum is demarcated from the anastomosis by the point where there is 
circumferential ileal mucosa in a single circular lumen.

7 6–8 Appropriate

Lesions confined to the ileocolonic anastomosis are best defined as those extending <1 cm 
proximally into the ileum.

7 6–8 Appropriate

A minimum of 5 cm of ileal intubation must be achieved for adequate assessment of 
postoperative endoscopic CD activity.

7 6–7 Appropriate

A minimum of 10 cm of ileal intubation must be achieved for adequate assessment of 
postoperative endoscopic CD activity.

7 6–8 Appropriate

Assessment of endoscopic activity in the neoterminal ileum should be based on the last 
10 cm proximal to the anastomosis.

7 6–8 Appropriate

Abbreviations: CD, Crohn’s disease; SES-CD, Simplified Endoscopic Score for Crohn’s Disease; CDEIS; Crohn’s Disease Endoscopic Index of Severity; IQR, 
interquartile range.
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of pseudopolyps and healed ulcerations was considered in-
appropriate, as these findings are not considered representa-
tive of active inflammation.

Discussion
Given the high risk for disease recurrence, effective medical 
treatment for prevention of postoperative CD is a substan-
tial unmet need. Drug development for this indication will 
be dependent upon standardized methods for the design and 
conduct of clinical trials. Specifically, a valid configuration 
for a regulatory trial of postoperative prevention of CD has 
proven difficult to define because of considerable heterogen-
eity in multiple facets related to trial design for this indica-
tion, including appropriate eligibility criteria, study duration, 
outcomes, efficacy end points, and conventions for disease 
activity assessment. This variability, which is evident in the 
current literature, confounds drug development; this in turn 
inhibits investment into pivotal trials for this indication. To 
this end, we have employed RAND/UCLA methods to de-
velop recommendations to standardize the design of ran-
domized controlled trials (RCTs) for evaluation of medical 

therapy for prevention of postoperative CD recurrence, in 
addition to those focused on appropriate methods for assess-
ment of endoscopic disease activity.

Patients with completely resected ileal or ileocolonic CD 
should be included in regulatory trials of postoperative pre-
vention of CD; this is in contrast to trials of luminal CD, 
which enroll patients with evidence of active inflammation 
at baseline. Clinical decisions in the postoperative period de-
pend on risk factors for disease recurrence such as smoking, 
disease phenotype (penetrating or fistulizing disease relative 
to stricturing disease), and prior resection.19 However, it is 
unclear whether these risk factors should be employed as 
inclusion criteria for clinical trials, as their relative import-
ance and potential interactions between them are unknown. 
An alternative strategy may be to control for the differen-
tial risk of postoperative CD recurrence by stratifying patient 
randomization according to the presence of risk factors. To 
ensure an adequate number of recurrence events, the ideal 
population for a trial of prophylaxis for early postoperative 
CD includes patients with multiple risk factors for recur-
rence. Both the POCER and PREVENT trials stratified ran-
domization by baseline risk of relapse, defined by ≥1 vs <1 

TABLE 3. Standardization of items for endoscopic assessment in regulatory trials for the prevention of postoperative Crohn’s disease.

Item Median IQR Appropriateness 

Ulcers should be included in the assessment of postoperative endoscopic CD activity in the 
neoterminal ileum.

8 5–8 Appropriate

The percentage of ulcerated surface should be included in the assessment of postoperative 
endoscopic CD activity in the neoterminal ileum.

7 6–8 Appropriate

The percentage of affected surface should be included in the assessment of endoscopic 
postoperative CD activity in the neoterminal ileum.

7 6–8 Appropriate

Strictures should be included in the assessment of postoperative endoscopic CD activity. 7 5–8 Appropriate

The presence of stenosis should be included in the assessment of postoperative endoscopic CD 
activity in the neoterminal ileum.

6 5–8 Uncertain

Endoscopically normal ileal mucosa is best described by: the absence of erosions and ulcers. 8 7–8 Appropriate

Depth of ulceration should be estimated relative to a closed biopsy forceps. 5 5–7 Uncertain

Ulcers at the ileocolonic anastomosis should be assessed as ulcers, regardless of whether there 
is suspicion that these are ischemic.

8 7–9 Appropriate

Abbreviations: CD, Crohn’s disease; IQR, interquartile range.

Figure 1: Proposed approach to regulatory trials for the prevention of postoperative Crohn’s disease based on the recommendations of the RAND panel.

D
ow

nloaded from
 https://academ

ic.oup.com
/ibdjournal/article/28/9/1321/6427579 by guest on 25 April 2024



Postoperative Crohn’s Disease Trials 1327

risk factor, including smoking, penetrating phenotype, or pre-
vious surgery. Although differences in CDAI-based remission 
were not observed in either trial, in the POCER study this 
risk model did differentiate the probability of clinical relapse 
among high- vs low-risk patients receiving active care (42% 
vs 19%). It remains unclear if the optimal method of control-
ling for confounding risk factors is to evaluate their absence 
or presence or whether multiple risk factors are relevant. For 
example, a recent study by Joustra et al showed that any com-
bination of ≥3 risk factors was associated with endoscopic 
recurrence.20

Acknowledging that histologic inflammation can recur 
within days of surgery21 and that endoscopic recurrence rates 
may approach 75% at 3 months postresection,22 the RAND 
panel supported early randomization within 2 to 4 weeks 
of surgery. This recommendation has practical implications 
for trial recruitment, as the time required for clearance from 
postoperative complications and washout of preoperative 
medical therapies prior to enrolment may jeopardize pa-
tient eligibility, although it is currently unclear whether the 
requirement for the latter is relevant for trials designed for 
the prevention of postoperative recurrence. A trial duration 
of 52 weeks was considered appropriate to balance feasibility, 
trial cost, and the need for a sufficient number of recurrence 
events. The potential for assessment of secondary end points 
beyond 1 year was also proposed. Given that an endoscopic 
primary end point was voted as appropriate in the final 
round, an interim end point at an earlier time point (eg, 3 to 
6 months) was also considered in discussion after voting; this 
would allow patients in the placebo group with early endo-
scopic recurrence to cross over to the active treatment arm.

There was substantial debate amongst the panel regarding 
an appropriate comparator group in a prevention trial. 
Ultimately, the absence of clear standard of practice, valid-
ated stratification schemes for interventions, or regulatory ap-
proved medical therapies for the prevention of postoperative 
CD recurrence justified the inclusion of a placebo arm. In sup-
port of this position, a recent network meta-analysis indicated 
that 5-nitroimidazole antibiotics and 5-aminosalicylates were 
no better than placebo at preventing endoscopic recurrence 
at 12 months, whereas thiopurines were only marginally 
more effective.23 Moreover, a Cochrane review focusing on 
thiopurines in postoperative CD found no difference in endo-
scopic recurrence compared with placebo, but 9 of 10 included 
trials were considered to have either unclear or high risk of 
bias.24 Although recent investigator-initiated studies have in-
cluded active arms,25 panelists were uncertain about adopting 
this approach in regulatory trials based upon the lack of ap-
proved comparators and the relatively poor quality of data 
supporting the candidate “active” agents. Furthermore, pla-
cebo arms remain essential for evaluation of safety outcomes.

Despite regulatory recommendations for coprimary end 
points of symptomatic and endoscopic remission, the panel-
ists were uncertain about this approach in trials for the pre-
vention of CD recurrence and favored an endoscopic primary 
end point. The inconsistent relationship between the presence 
of symptoms and endoscopic disease activity at a given time 
in postoperative patients contributed to hesitancy to include 
symptomatic remission in the primary end point. Previous 
cross-sectional studies have mostly described a weak cor-
relation between these outcomes,26,27 and although a trend 
towards higher CDAI scores in patients with endoscopic re-
currence has been observed, the use of the CDAI alone would 

result in substantial underestimation of endoscopic disease 
recurrence.28 This limitation is supported by data from the 
PREVENT trial where the rate of endoscopic recurrence 
substantially surpassed the rate of CDAI-based recurrence.8 
These uncertainties require further discussion with regulatory 
authorities. The previous position that the primary end point 
for postoperative CD trials include a coprimary end point 
defined by both symptomatic and endoscopic outcomes has 
likely led to a (near complete) lack of investment in drug de-
velopment for this indication and, consequently, no approved 
therapies. An evolution to an achievable primary endoscopic 
outcome would likely enable substantial future investments in 
trials studying this indication.

In contrast to the ability of symptoms to predict endo-
scopic recurrence, multiple studies have consistently shown 
a strong association between endoscopic recurrence and the 
risk for symptomatic relapse. In a meta-analysis of 8 RCTs, 
patients who experienced endoscopic relapse were 10 times 
more likely to experience subsequent clinical relapse (rela-
tive risk 10.77; 95% confidence interval [CI], 4.08–28.40). 
In cohort studies, the corresponding relative risk was 21.33 
(95% CI, 9.55–47.66). This association underscores the po-
tential importance of endoscopic disease activity as a surro-
gate measure for clinical recurrence, a concept that has been 
partially validated in the POCER trial. In this trial, medical 
therapy was escalated based on endoscopic findings and asso-
ciated with a subsequent (albeit nonsignificant) reduction in 
the risk of clinical relapse among patients undergoing early 
colonoscopy. In the absence of trials definitively validating 
a surrogate measure and given the limitations of symptom-
based instruments described earlier, only a primary end point 
based on endoscopic disease activity was considered appro-
priate for regulatory trials assessing the effectiveness of a 
therapy for prevention of postoperative CD recurrence.

The value of standardized conventions for endoscopic 
assessment and central reader training to improve the reli-
ability of scoring of disease activity has been described in 
prior studies. In addition to developing a framework for RCT 
design in postoperative CD, the panel explored important 
components of an endoscopic index for this indication. As 
existing indices were designed for CD outside the context of 
surgery or to assess postoperative prognosis, the panel identi-
fied the need for the development and validation of a specific 
endoscopic index for postoperative CD as a research priority. 
Several considerations for the development of a postoperative 
CD endoscopic instrument were considered. First, an appro-
priate definition of endoscopically normal ileal mucosa in-
cluded the absence of erosions or ulcers, which reflects the 
fact that ulcers remain the defining feature of active disease 
in the postoperative setting, despite the possibility of alterna-
tive causes of ulceration. Because erythema may be the result 
of anastomotic configuration, the panelists did not consider 
the absence of this finding appropriate for inclusion in the 
definition of normal ileal mucosa. In contrast to CD outside 
the postoperative setting, where the assessment of ulcers is as-
sociated with high inter-rater reliability,12 numerically lower 
reliability was observed with the modified Rutgeerts score for 
the assessment of ulcers,29 potentially reflecting the require-
ment for counting ulcers or ambiguity when distinguishing 
ileal from anastomotic lesions.

Surgically altered anatomy is a considerable barrier to ac-
curate and reliable endoscopic assessment. The panel deter-
mined that recurrence should be assessed in the neoterminal 
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ileum and at the ileocolonic anastomosis, although there was 
uncertainty about scoring distal colonic segments in case 
of disease extension and for lesions in the blind loop of a 
side-to-side anastomosis. Intubation of at least 5  cm of the 
neoterminal ileum was considered appropriate; the panel 
acknowledged that deeper intubation may not always be 
possible due to surgical factors. To further standardize as-
sessment and increase reliability, the panel identified entrance 
into a single circular lumen with circumferential ileal mucosa 
as an appropriate demarcation between the anastomosis and 
the neoterminal ileum. In this regard, there may also be an 
advantage in further exploring the endoscopic procedure it-
self, including the mandated use of a pediatric colonoscope to 
facilitate intubation of the terminal ileum and formal training 
regarding routinely retroflexing at the anastomosis to facili-
tate identification and intubation of side-to-side anastomoses. 
The panelists supported the description of anastomotic con-
figuration in the endoscopy report; an endoscopic index for 
assessment of disease activity, regardless of the type of anas-
tomosis, was considered appropriate to improve feasibility. 
Studies are currently underway to explore the relationship be-
tween anastomotic configuration and postsurgical outcomes, 
and this recommendation may change based on the results 
of this ongoing research. The panel recognized the paucity of 
evidence on the natural history of endoscopic appearance of 
novel anastomosis types, such as the Kono-S anastomosis.30

The inclusion of additional characteristics of anastomotic 
lesions for assessment, such as size and circumferential ex-
tent, was also appropriate. These findings are included in 
the POCER index15 and REMIND score.16 These novel in-
dices and the modified Rutgeerts score all imply that ileal 
recurrence is potentially more relevant than anastomotic 
recurrence. However, evidence to support this dichotomy is 
conflicting at best, with accurate interpretation confounded 
by the use of variable outcome definitions and duration of 
follow-up.16,31–33 Although the panel supported the possibility 
of differential weighting of lesions in the anastomosis and the 
neoterminal ileum, the uncertainty of evidence was acknow-
ledged, and empirical data are required.

Our study has several strengths. We included an inter-
national panel of inflammatory bowel disease (IBD) gastro-
enterologists with extensive experience in trial design and 
endoscopic assessment of both native bowel and postoperative 
CD in adult patients. We addressed a broad range of issues 
pertaining to trials in postoperative CD and established a 
context for development of a novel endoscopic index for 
use in the postsurgical setting. Nonetheless, some important 
limitations should be acknowledged. First, voting for many 
of the statements was based on expert opinion, as there was 
little evidence to guide decision-making. This circumstance 
is reflected in the high proportion of statements for which 
appropriateness was uncertain. Second, the recommenda-
tions were focused on regulatory trials and may not be gen-
eralizable to observational trials. Third, the modified RAND/
UCLA methodology does not force consensus; therefore, 
some ratings of appropriateness may appear contradictory to 
others (eg, both 5 cm and 10 cm were considered appropriate 
minimum acceptable depths of neoterminal ileal intubation). 
Fourth, given the breadth of the initiative, the large number of 
complex statements may have contributed to panelist fatigue; 
however, there was no increase in uncertain statements to-
wards the end of the survey, and all panelists voted on all the 
statements. Additionally, a further round of voting was not 

considered, as there was only 1 statement voted as uncertain 
based on disagreement (the other uncertain statements were 
based on the median panel rating). Finally, given the scope 
and context of this work, the panel consisted of gastroenter-
ologists with specific expertise in CD and clinical trial design. 
Although this group of internationally recognized leaders 
may have been well positioned to provide expert guidance, we 
did not include colorectal surgeons, radiologists, IBD nurses, 
or histopathologists.

Conclusions
In summary, we developed a framework for regulatory trial 
design for the prevention of postoperative CD and endoscopic 
assessment of postoperative disease activity in collaboration 
with a large international panel. The main finding from this 
exercise is that regulatory trials assessing medical therapy 
for the prevention of postoperative CD should be designed 
as randomized placebo-controlled studies with an endoscopic 
primary end point. These recommendations will also help in-
form the development of a new index specific for assessment 
of postoperative endoscopic CD activity. Use of a valid, reli-
able, and responsive endoscopic index will improve disease 
activity assessment in future trials and lead to more efficient 
drug development in this field.

Supplementary data
Supplementary data is available at Inflammatory Bowel 
Diseases online.
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