Risk Stratification for Prevention
of Recurrence of Postoperative

Crohn’s Disease

Shirley Cohen-Mekelburg, MD, Yecheskel Schneider, MD,
Stephanie Gold, MD, Ellen Scherl, MD, and Adam Steinlauf, MD

Dr Cohen-Mekelburg and Dr
Schneider are gastroenterology
fellows, Dr Gold is an internal medi-
cine resident, Dr Scherl is a clinical
professor and attending physician,
and Dr Steinlauf is an assistant
professor and attending physician at
NewYork-Presbyterian/Weill Cornell
Medical Center in New York,

New York.

Address correspondence to:
Dr Shirley Cohen-Mekelburg
1305 York Avenue, 4th floor
New York, NY 10021

Tel: 646-962-4800

Fax: 646-962-0399

E-mail: shc9085@nyp.org

Keywords
Surgery, ileocecal resection, inflammatory bowel

disease, biologic, prophylaxis, anastomosis

Abstract: Although there have been significant advances in medi-
cal therapies to treat Crohn'’s disease, an estimated 50% of patients
will require surgery within the first decade of disease duration. Of
these patients, a substantial number will develop recurrent symp-
toms within the first postoperative year. To prevent disease recur-
rence, many physicians use postoperative prophylactic therapy.
Randomized, controlled trials, although limited in number, have
demonstrated that a prophylactic postoperative strategy is effective
at reducing recurrence (both clinical and endoscopic) in high-risk
patients. This article reviews the frequency of and risk factors for
postoperative Crohn’s disease recurrence and the current evidence
in favor of postoperative Crohn’s disease management strategies.
Future studies must be conducted to establish a gold standard as to
who should receive postoperative prophylaxis and which therapies

and time course are ideal.

rohn’s disease is a chronic inflammatory condition without a
known cure that manifests in a variety of patterns, including
intraluminal, stricturing, and penetrating phenotypes.!
Historically, medical therapy for Crohn’s disease was limited to
corticosteroids and immunomodulators, and the only other option
was surgical management. The advent of anti—tumor necrosis
factor agents has changed the natural history of disease, and the
introduction of newer biologic agents with novel mechanisms of
action has increased medical options for disease control.?
Nonetheless, a significant proportion of patients with Crohn’s
disease require surgery.* Studies have shown that approximately
50% of patients require surgery within the first 10 years of disease
onset.”” Surgical indications include severe pain, obstructive symp-
toms, hemorrhage, diarrhea, and fistula.* Goals of surgery include
symptomatic control and surgical remission. Although novel medical
therapies have increased the armamentarium for treating Crohn’s
disease, surgery continues to play a major role in Crohn’s disease
management, with 25% and 33% of patients requiring surgery
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within 5 and 10 years of diagnosis, respectively, in the era

of biologic agents.5!°

Postoperative Crohn’s Disease Recurrence

Although a substantial proportion of Crohn’s disease
patients require surgery within their lifetime, surgery is
not a cure for Crohn’s disease and postsurgical recurrence
is common.? Fifty-eight percent to 93% of patients
demonstrate evidence of endoscopic recurrence within 1
year postoperatively, and 20% to 30% develop recurrent
symptoms.'"* Surgical recurrence, or the need for a
subsequent surgery, has been described in 25% to 45% of
patients within 10 years after an initial bowel resection.”

In a prospective cohort study, Rutgeerts and coll-
eagues correlated endoscopic neoterminal lesions with
subsequent clinical recurrence.!! As a result, a 5-point
Rutgeerts scoring system was established as a way to
grade endoscopic findings in the neoterminal ileum after
a bowel resection and prognosticate the probability of a
future clinical recurrence.! A Rutgeerts score of il rep-
resents fewer than 5 aphthous ulcers in the neoterminal
ileum, whereas a score of i2 represents more than 5
aphthous ulcers with normal surrounding mucosa or
disease limited to the anastomosis. On the other hand,
a score of i3 represents diffuse ileitis, and a score of i4
represents large ulcers and associated stenosis in addition

to diffuse inflammation.'®

A Rurgeerts score of i0 or il
corresponds to endoscopic remission and correlates with
a less-than-5% probability of clinical recurrence 3 years
postoperatively. A score of i2 or higher corresponds to
endoscopic recurrence,'” with i2 corresponding to a 15%
probability of subsequent clinical recurrence and i3 and i4
corresponding to a 40% and 90% probability of clinical
recurrence, respectively."”

To date, many studies in the literature have explored
predictors of postoperative recurrence. Factors such as
smoking tobacco, prior intestinal surgery, a penetrating
disease phenotype, a short disease duration (<10 years),
the presence of granulomas, and the presence of perianal
disease are associated with high rates of postsurgical recur-
rence.*"*2! Smoking is the most significant modifiable
risk factor for surgical recurrence in patients with Crohn’s
disease.”> A systematic review revealed a dose-dependent
effect of tobacco smoking on postoperative recurrence
with improvement in recurrence rates on smoking ces-
sation.” Myenteric plexitis has also been associated with
recurrent disease.” Table 1 shows the predictors of endo-
scopic and clinical recurrence in more detail.

Early studies reported a higher rate of recurrence
among women, although there is no gender disparity
in more recent studies.”® Studies on family history
and location and extent of disease as risk factors for

postoperative  recurrence are equivocal.?  Genetic
factors such as the NOD2/CARDI5 mutation have
been evaluated for possible association with recurrent
disease; however, such an association may simply be a
consequence of a more aggressive disease phenotype
resulting from the mutation.” Surgical factors have also
been evaluated in the prediction of recurrent Crohn’s
disease. Initial studies, including a meta-analysis,
demonstrated reduced recurrence rates among side-to-
side anastomoses.”> However, a more recent prospective,
randomized, controlled trial has suggested otherwise."”
Similar rates of postsurgical recurrence are also seen after
total proctocolectomy. A retrospective study of 55 patients
who underwent total proctocolectomy with definitive
ileostomy revealed a 4% clinical recurrence rate at 1 year
and 39% at 8 years after surgery.” Twenty-nine percent
required reoperation.”

Using the available data on predictors of postsurgi-
cal recurrence, patients can be risk stratified based upon
the probability of an endoscopic or clinical recurr-
ence. The American Gastroenterological Association
(AGA) recently published a technical review on the
management of Crohn’s disease after a surgical resection,
in which patients were stratified into low- and high-risk
groups.”’ Age over 50 years, nonsmoking status, disease
duration greater than 10 years, and first surgery for a
short (10-20 cm) segment were considered low-risk
features with a predicted 30% probability of endoscopic
recurrence and 20% probability of clinical recurrence
18 months postoperatively.”’ On the other hand, age
less than 30 years, current tobacco use, and 2 or more
prior surgeries for perforating disease were considered
high-risk features with an estimated 80% probability of
endoscopic recurrence and 50% probability of clinical
recurrence at 18 months after a resection.” These data
can help individualize a surveillance and prevention
strategy based upon recurrence risk.

Postoperative Disease Surveillance

In the recently published AGA guidelines for the man-
agement of postoperative Crohn’s disease, Nguyen and
colleagues make a strong recommendation for post-
operative endoscopic monitoring with ileocolonoscopy at
6 to 12 months for patients not managed with postopera-
tive prophylaxis and a conditional recommendation to
do so at the same interval in those receiving prophylactic
postoperative therapy.®® Ileocolonoscopy has been the
gold standard for evaluation of endoscopic postopera-
tive activity.'? The multicenter, randomized, controlled
POCER (Post-Operative Crohn’s Endoscopic Recur-
rence) trial demonstrated the superiority of endoscopy-
directed postoperative monitoring of Crohn’s disease at 6
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Table 1. Predictors of Postsurgical Recurrence

Type of
Study Type of Study Recurrence Significant Predictor Outcome
Cottone et al*? Retrospective Clinical Tobacco smoke HR, 1.46
(95% CI, 1.1-1.8)
Poggioli et al® Prospective, Surgical Disease duration <6 years P=.009
observational
Bernell et al® Retrospective Clinical Perianal disease RR, 1.6
(95% CI, 1.2-2.3)
McLeod et al®? Retrospective Endoscopic Prior resection OR, 1.78
(95% CI, 1.06-2.90)
Clinical Prior resection OR, 2.00
(95% CI, 1.14-3.60)
Sokol et al* Retrospective Clinical Tobacco smoke HR, 1.94
(95% CI, 1.06-3.60)
Clinical Submucosal plexitis HR, 1.87
(95% CI, 1.00-3.46)
Simillis et al'® Meta-analysis Surgical Granuloma HR, 1.62
(95% CI, 1.19-2.21)
Fortinsky et al®! Retrospective Endoscopic Penetrating disease HR, 1.50
(95% CI, 1.00-2.10)
Clinical Tobacco smoke HR, 2.25
(95% CI, 1.27-4.01)
Clinical Upper GI involvement HR, 4.00
(95% CI, 1.82-8.33)

GI, gastrointestinal; HR, hazard ratio; OR, odds ratio; RR, relative risk.

months as compared to standard care without endoscopic
monitoring.'®

Given the limitations of ileocolonoscopy in evaluating
the small intestine and its invasive nature, less-invasive
monitoring methods have been evaluated. Video capsule
endoscopy (VCE) provides a less-invasive modality to
survey for postoperative endoscopic recurrence while
allowing for a more extensive evaluation of the small
intestine than can be completed by ileocolonoscopy. A
prospective study of 24 postoperative Crohn’s disease
patients undergoing both ileocolonoscopy and VCE
consecutively within 2 weeks revealed a higher diagnostic
yield for endoscopic recurrence on VCE (62%) as
compared to traditional ileocolonoscopy (25%).%

Radiographic methods, such as contrast ultrasono-
graphy and computed tomography (CT) or magnetic
(MR)

options for disease surveillance. A study comparing

resonance enteroclysis, provide noninvasive
ileocolonoscopy to VCE and contrast ultrasonography
showed equivalent diagnostic yields for endoscopic
disease recurrence.® CT and MR enteroclysis have
also been studied, although they are not predominant
in general practice.’?* Both CT and MR enteroclysis
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are cross-sectional modalities for evaluating the small
intestine mucosa and require infusion of an enteric
contrast solution via a nasojejunal tube to distend the
small intestine.?

In MR enteroclysis, a score of MRO or MR1 rep-
resents low-grade inflammation and a score of MR2 or
MR3 represents high-grade inflammation. A prospec-
tive study comparing the efficacy of ileocolonoscopy to
MR enteroclysis for identification of disease recurrence
among 30 postoperative Crohn’s disease patients
revealed good interobserver variability with a kappa
of 0.493 for the anastomosis, a kappa of 0.795 for the
neoterminal ileum, and a kappa of 0.673 overall.??
Unlike MR enteroclysis, CT enteroclysis is limited by
radiation exposure. A similarly designed prospective
study compared CT enteroclysis to ileocolonoscopy in
a postoperative Crohn’s disease cohort, and demon-
strated a mean kappa between 0.88 and 1.00 in a
majority of categories.’’ In this study, CT enteroclysis
was also able to differentiate fibrostenotic from active
inflammatory disease.”

Clinical markers of disease recurrence, such as the
Crohn’s Disease Activity Index or C-reactive protein,
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poorly correlate with disease recurrence.”® On the other
hand, fecal calprotectin, a marker of bowel inflammation,
correlates well with disease activity.* A small, prospective,
longitudinal study revealed normalization of fecal
calprotectin and fecal lactoferrin within 2 months
postsurgery, with fecal calprotectin being able to
discriminate between subsequent active and inactive
Crohn’s disease.* The optimal role of these less-invasive
modalities in postoperative disease surveillance has yet to

be defined.

Prevention of Postoperative Crohn’s Disease
Recurrence

Given the rates of postoperative Crohn’s disease recur-
rence, various medical strategies have been considered for
postsurgical disease prevention (Table 2).%° Early studies
focused on 5-aminosalicylic acids (5-ASAs) and showed
superiority over placebo in the prevention of postopera-
3637 Multiple randomized, controlled trials
evaluating 5-ASAs have also been performed, with a meta-

tive recurrence.

analysis finding a 13% reduction in risk of postoperative
recurrence.”® However, a more recent multicenter, double-
blind, randomized, controlled trial showed no difference
in clinical or endoscopic remission in patients treated
with 5-ASAs postoperatively compared to placebo.’

Budesonide has been studied for postoperative
prevention in 2 prospective trials. One study compared
low-dose (3 mg) budesonide to placebo and showed a
statistically insignificant difference in recurrence rate,
with 57% in the budesonide arm and 70% in the placebo
arm at 1 year after surgical resection.?” The other study
compared ileal-release budesonide at 6 mg to placebo and
similarly showed no significant difference in recurrence
rates at 1 year postoperatively.’ Of note, both studies
demonstrated a high withdrawal rate. When analyzing
the combined data in a systematic review, Doherty and
colleagues confirmed that budesonide is ineffective in
preventing postsurgical Crohn’s disease recurrence, with
an odds ratio of 0.87 (95% CI, 0.50-1.49).%

Antibiotics have also been studied in postoperative
prophylaxis. A randomized, controlled trial compar-
ing metronidazole for 3 months postsurgery to placebo
showed a reduction in endoscopic and clinical recurrence
at 1 year.®® However, no significant difference in recur-
rence rates persisted at 3 years postoperatively.® Simi-
larly, a randomized, controlled trial of ornidazole for 1
year postsurgery demonstrated its efficacy in preventing
clinical and endoscopic disease recurrence as compared to
placebo.* However, patients treated with ornidazole also
had significantly higher rates of medication withdrawal
secondary to adverse effects.* Given the side-effect profile
and the lack of evidence supporting long-term efficacy,

the role of antibiotics in postoperative prophylaxis
remains unclear.

Multiple studies have investigated the effectiveness
of a variety of probiotic species in postoperative disease
prevention. In a randomized prospective trial, Van Gos-
sum and colleagues compared Lactobacillus johnsonii to
placebo after ileocecal resection and found no significant
difference in endoscopic recurrence at 12 weeks (21% vs
15% severe endoscopic recurrence, respectively; P=.33).%
In a similar study, Marteau and colleagues evaluated endo-
scopic recurrence at 6 months and reported no difference
between the Lactobacillus johnsonii arm and placebo (49%
and 64%, respectively; P=.15).% In a systematic review
and meta-analysis, Doherty and colleagues combined
data for available probiotic studies, evaluating clinical
recurrence with a risk ratio of 1.41 (95% CI, 0.59-3.36)
and any endoscopic recurrence with a risk ratio of 0.98
(95% ClI, 0.74-1.29).* The study concluded that probi-
otics were ineffective in preventing both endoscopic and
clinical recurrence postoperatively.**

On the contrary, thiopurines have shown superior
efficacy to placebo, 5-ASAs, and antibiotics in prevent-
ing postoperative clinical recurrence.”” A multicenter
double-blind study by Hanauer and colleagues compared
6-mercaptopurine to mesalamine and placebo, and
showed superiority of 6-mercaptopurine to placebo for
preventing endoscopic and clinical recurrence 2 years
postoperatively.”® In a Cochrane systematic review, thio-
purine use was associated with less severe endoscopic and
clinical recurrence with a number needed to treat of 4 and
7, respectively.” Mesalamine was inferior to thiopurine
with a relative risk of 1.45 for endoscopic recurrence, but
with a more favorable side-effect profile.*> Most recently,
Mowat and colleagues described a prospective, random-
ized, controlled trial comparing azathioprine to placebo
with a reduction in clinical recurrence postoperatively,
but this difference was only significant in smokers (hazard
ratio, 0.13).%

With the advent of biologic therapies, the clini-
cal course of postoperative Crohn’s disease has changed
dramatically. The first use of a biologic agent to prevent
postoperative reported in  2006.%°
Subsequently, a small, prospective, multicenter, obser-
vational study of 29 high-risk Crohn’s disease patients
using adalimumab (Humira, AbbVie) prophylactically
revealed that 13.7% of patients developed clinical
recurrence and 20.7% developed endoscopic recurrence
at 12 months postsurgery.”® Additionally, adalimumab
was not associated with adverse events, suggesting that it

recurrence was

was safe in the postoperative setting.’!

In 2009, a landmark randomized, controlled trial
by Regueiro and colleagues compared postoperative
infliximab (Remicade, Janssen) 5 mg/kg starting 4
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Table 2. Postoperative Preventive Strategies

Prophylactic Endoscopic Clinical

Strategy Study Design Comparison Recurrence Recurrence

Mesalamine

Caprilli et al* Randomized, Mesalazine 2.4 g/d or placebo 52.0% vs 85.0% 18.0% vs 41.0%
controlled trial (24 months)* (24 months)*

McLeod et al?” Randomized, Mesalamine 3.0 g/d or placebo Relative risk, 0.654 31.0% vs 41.0%
controlled trial (24 months)? (72 months)?

Lochs et al®

Randomized,
controlled trial

Mesalamine 4.0 g/d or placebo

66.0% vs 50.0%
(18 months)

24.5% vs 31.4%
(18 months)

Antibiotic

controlled trial

2.0-2.5 mg/kg/d

Rutgeerts et al®? Randomized, Metronidazole 20.0 mg/kg or 52.0% vs 75.0% 4.0% vs 25.0%
controlled trial placebo (12 weeks) (12 months)?

Rutgeerts et al* Randomized, Ornidazole 1.0 g/d or placebo 53.6% vs 78.8% 7.9% vs 37.5%
controlled trial (12 months)? (12 months)?

Immunomodulator

Reinisch et al?’ Randomized, Mesalazine 4.0 g/d or AZA N/A 0.0% vs 10.8%

(12 months)?

Hanauer et al*® Randomized, 6-MP 50 mg or placebo 43.0% vs 64.0% 50.0% vs 77.0%
controlled trial (24 months)? (24 months)?

Mowat et al®® Randomized, 6-MP 1.0 mg/kg or placebo 43.0% vs 49.0% 27.0% vs 36.0%
controlled trial (36 months) (36 months)

Biologic agent

Regueiro et al*

Randomized,

Infliximab 5.0 mg/kg or placebo

9.1% vs 84.6%

0.0% vs 38.5%

controlled trial (12 months)? (12 months)?
Regueiro et al*® Randomized, Infliximab 5.0 mg/kg or placebo | 30.6% vs 60.0% 12.9% vs 20.0%
controlled trial (76 weeks)* (76 weeks)
De Cruz et al*? Nonrandomized Adalimumab or AZA 2.0 21.0% vs 45.0% 18.0% vs 22.0%
subgroup analysis mg/kg/d (6-MP 1.5 mg/kg/d) (6 months)? (6 months)

6-MP, 6-mercaptopurine; AZA, azathioprine; d, day.

“Statistically significant.

weeks after surgery to placebo and found endoscopic
recurrence rates of 9.1% in the infliximab group at
1 year compared to 84.6% in the placebo group.®
Furthermore, in the POCER trial, while high-risk
postoperative patients were managed with prophylactic
azathioprine or G6-mercaptopurine, those who were
thiopurine-intolerant received adalimumab induction
and maintenance. In this subgroup, adalimumab use
led to a significantly lower rate of endoscopic recurrence
(21%) as compared to the thiopurine arm (45%).'%>
Additional research has shown the effectiveness of
anti—tumor necrosis factor agents in preventing post-
operative recurrence over a longer period of follow-
up.?® A case-control trial of high-risk Crohn’s disease
patients undergoing bowel resection showed a significant

reduction in surgical recurrence in the infliximab main-
tenance arm as compared to matched controls by 3
years postsurgery.”® Follow-up to the initial 2009 trial by
Regueiro and colleagues showed persistent efficacy at 5
years postsurgery in an open-label study.’*> In this trial,
a longer duration of infliximab exposure was associated
with postoperative remission.”

More recently, Regueiro and colleagues published
a prospective, multicenter, randomized, controlled trial
comparing infliximab to placebo in 297 Crohn’s disease
patients undergoing a surgical resection.’® The study
participants included patients who were at higher risk
for a postoperative recurrence, as defined by a history
of intra-abdominal resection within 10 years, 2 or more
previous resections, perianal fistulizing disease, active

Gastroenterology & Hepatology Volume 13, Issue 11 November 2017 655



COHEN-MEKELBURG ET AL

History of =22 Age
resections for <30 years
perforating
disease

Shared decision-making with
patient weighing risks of
medical prophylaxis and risk
of disease recurrence

Decision: Start
biologic agent and/or
immunomodulator.

Endoscopic recurrence
(i2 or higher)

lleocecal resection
with surgical remission

Active
tobacco use

Decision: Monitoring
(Consider antibiotic
prophylaxis.)

6-12 months of endoscopic
surveillance

Endoscopic remission

Previous
resection within
10 years, perforating
disease, granulomas,
or myenteric plexitis

None of these
features

Periodic

(i0-i1) surveillance

Figure. A proposed algorithm for postsurgical management. Based on American Gastroenterological Association Institute

guidelines, red signifies the highest risk for recurrence, blue signifies moderate to high risk for recurrence, and green signifies low

risk for recurrence.

tobacco use (at least 10 cigarettes for the last year), and
perforating disease as the indication for surgery.”® The
primary endpoint in this study was clinical recurrence
by week 76, with 12.9% achieving this outcome in the
infliximab arm as compared to 20.0% in the placebo arm
(P=.97).>¢ Although no significant difference in clinical
recurrence was seen, there was a significant reduction
in endoscopic recurrence in the infliximab arm (30.6%
compared to 60.0% in the placebo arm; P<.001).* On
subsequent follow-up at week 104, the similarity in
clinical recurrence in both arms persisted (17.7% and
25.3% in the infliximab and placebo arms, respectively;
P=.098).>¢

A technical review of postsurgical treatment strate-
gies revealed superiority of a prophylactic strategy over an

endoscopy-guided treatment strategy with a low quality
of evidence.” With this in mind, the AGA has made a
conditional recommendation to manage postoperative
Crohn’s disease patients with prophylactic pharmacologic
therapy over endoscopic monitoring, favoring the use
of anti—tumor necrosis factor agents or thiopurines over
5-ASAs, corticosteroids, or probiotics.?

Little is known about the efficacy of newer biologic
agents. A case series looking at vedolizumab (Entyvio,
Takeda) as a postoperative prophylactic agent found a
higher frequency of surgical site infections. These adverse
effects need to be further investigated prior to considering
anti-integrins for postoperative prophylaxis.’” The efficacy
of novel agents, such as ustekinumab (Stelara, Janssen),

also needs to be defined.
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Although overall small in numbers, well-designed
trials have demonstrated the safety and efficacy of post-
operative prophylactic strategies in preventing recur-

rence. 16,33,47-49,52,56

As cost-effectiveness research grows
more popular and both payers and society focus on cost-
utility, it is important to consider the cost-effectiveness
of postoperative Crohn’s disease prophylaxis. In 2012,
Doherty and colleagues created a decision tree using 4
prophylactic strategies: mesalamine, azathioprine, inflix-
imab, and no prophylaxis.>® Using a 1-year time horizon
and an endpoint of clinical recurrence, azathioprine was
the most cost-effective strategy with an incremental cost-
effectiveness ratio of $299,188/quality-adjusted life-year
(QALY) as compared to $1,831,912/QALY for inflix-
imab.’® This model did not account for changing health
states or long-term costs, limiting its generalizability.
Subsequently, Schneider and colleagues performed a
cost-utility Markov model using varying time horizons
to address these limitations.”® Infliximab was the most
cost-effective strategy over immunomodulators and no

prophylaxis.”
Conclusion

Even though the number of available agents to
treat Crohn’s disease has continued to grow, surgery
continues to play an important role in Crohn’s disease
management. The risk of postoperative recurrence differs
and is influenced by both modifiable and nonmodifiable
factors. Immunomodulators and anti—tumor necrosis
factor agents have demonstrated efficacy in preventing
disease recurrence. Furthermore, proactive endoscopic
surveillance is important regardless of treatment strategy.
The Figure presents a potential stratified approach
to postsurgical management, considering the current
available evidence and previously published algorithms.

Stratifying patients by risk of postoperative recurrence
is a step toward personalizing therapy, but further data
are necessary on the optimal approach. With the increas-
ing number of novel therapies, comparative effectiveness
studies on these agents are essential. Further evidence on
the optimal time frame for initiating biologic therapy and
the most appropriate use of therapeutic drug monitoring
in the postsurgical setting is crucial in reducing clinical
and endoscopic recurrence.
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