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Postoperative recurrent Crohn’s disease is common and often clinically silent at onset, requiring
objective assessments for diagnosis and surveillance. Patients with a history of multiple bowel
resections, penetrating disease, or who smoke cigarettes after surgery are at highest risk for
disease recurrence. Antibiotics, aminosalicylates, and immunomodulators modestly reduce the
risk of clinical disease recurrence. In contrast, monoclonal antibodies, specifically anti-tumor
necrosis factor (TNF) medications as well as the anti-integrin agent vedolizumab, are effective
at suppressing disease recurrence and may have the potential to alter the natural course of
disease after surgery. In this manuscript, the management of postoperative Crohn’s disease is
summarized, and a simplified approach to prevention, monitoring, and treatment is provided.

Risk and Diagnosis of
Postoperative Crohn’s Disease
espite significant medical therapeutic
advances, as many as 20-30% Crohn’s
disease (CD) patients require bowel surgery,
mostly commonly for stricturing or penetrating
complications, e.g., fistula, intraabdominal abscess.
Surgery is not curative of CD, and postoperative
recurrence (POR) of CD occurs in the majority

Benjamin Click, MD, MS' Miguel Regueiro, MD?
'Division of Gastroenterology and Hepatology,
University of Colorado Anschutz School of
Medicine, Aurora, CO, USA 2Department of
Gastroenterology, Hepatology, and Nutrition,
Cleveland Clinic Foundation, Cleveland, OH, USA

36

of patients. In the pre-biologic era (circa 2000),
natural history studies found that 70-90% of CD
patients developed endoscopic evidence of disease
activity within 1 year of their surgery, and that
30-60% of postoperative CD patients became
symptomatic from recurrent disease within 3—5
years of their surgery. Consequently, up to 50%
of postoperative CD patients in the pre-biologic
era required repeat surgery within 5 years of their
first surgery.

Postoperative CD recurrence is often
clinically silent with only 1/3 of patients
reporting symptoms of CD despite endoscopic
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disease activity in the majority postoperatively.
Thus, relying on symptoms postoperatively
significantly underestimates mucosal disease
activity and may miss an opportunity for disease
interception. Fortunately, with increased utilization
of postoperative management strategies, more
modern estimates suggest the risk of recurrence
is diminishing.

The degree of endoscopic disease activity
correlates with subsequent progression to
symptomatic recurrence. Thus, ileocolonoscopy
is the current gold standard for POR assessment
and is recommended to be performed within 6-12
months postoperatively. More delayed endoscopic
assessments are associated with worse clinical
outcomes. Disease activity is traditionally estimated
using the Rutgeerts score, which defines activity on
a 0 (normal) to 4 (severe) scale based on the extent
of aphthous ulcerations in the neoterminal ileum.
The more severe the endoscopic recurrence, e.g. 13
or i4, the more likely the development of clinical
symptoms, i.e. clinical recurrence, and requirement
for future surgery, i.e. surgical recurrence.

Though ileocolonoscopy is sensitive at
detecting POR, the invasive nature of the test is

associated with patient discomfort, high cost, and
procedural risk. Thus, noninvasive assessments
are of particular interest. Fecal calprotectin (FCP)
levels, produced by gastrointestinal leukocytes
and epithelial cells at sites of mucosal injury
and inflammation, correlate with endoscopic
recurrence while normal levels have a strong
negative predictive value. Based on available
data, FCP cutoffs between 100-150 ug/g have
been proposed, identifying endoscopic recurrence
with 70-89% sensitivity, 58-69% specificity, and
negative predictive values > 90%. Consequently,
the American Gastroenterological Association
(AGA) now advocates for fecal calprotectin-guided
surveillance strategies as a cost-effective alternative
to universal endoscopic evaluation in lower-risk
patients within the first year postoperatively.! AGA
guidelines recommend assessing FCP between 6
and 12 months postoperatively. Earlier assessments
are being explored.

Imaging modalities including computed
tomography (CT) and magnetic resonance
(MR) have both shown acceptable correlation
to endoscopic disease activity, though they have
disadvantages of cost, poorly tolerated oral
contrast, radiation (CT), and limited availability

Table 1. Summary of Gastroenterological Society Definitions of High-Risk Features for Postoperative Crohn’s Disease Recurrence.

American College of American Gastroenterological

European Crohn’s and Colitis British Society of

Gastroenterology (ACG) Association (AGA) Organization (ECCO) Gastroenterology (BSG)

Classified as high risk with >1: | Classified as high risk with >1: | Classified as high risk with >1: | Classified as high risk if
« Active tobacco use « Active tobacco use * Smoking actively smoking or with > 2:

(especially in women e >2 prior surgeries for > 1 prior intestinal * Multiple resections

and heavy smokers) penetrating disease, surgery * Preoperative penetrating
* >2 prior surgeries with or without perianal | ¢ Penetrating disease at disease behavior
* presence of penetrating disease index surgery * Perianal disease

disease* * Age <30 years e Perianal location * Granulomas in resection

e Granulomas or specimen
myenteric plexitis in * Myenteric plexitis in

resection specimen the proximal resection

* Extensive small bowel margin
resection (>50 cm) » Extensive bowel disease
(>50 cm)

2023 ECCO workshop includes:

e |Immune-mediated
inflammatory diseases

e Extra-intestinal
manifestations

e Prior colon involvement

*Penetrating disease classified as fistulas, abscesses, intestinal perforations
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(MR). Intestinal ultrasound (IUS) has emerged as
a promising radiation-free, cost-effective point-of-
care imaging modality capable of detecting POR
with comparable accuracy to ileocolonoscopy
in expert hands.? Combining FCP assessments
with TUS can further improve test characteristics.
Consequently, postoperative monitoring algorithms
are increasingly incorporating these non-invasive
tools when available.

Risk Factors for Postoperative Recurrence
Factors associated with POR include clinical,
disease, surgical, histologic, microbiotic, and
molecular characteristics. Active smoking after
surgery doubles the risk of endoscopic, clinical,
and surgical recurrence and smoking cessation can
reduce recurrence rates. Younger age at disease
onset and rapid progression (<10 years) to surgical
resection may increase recurrence risk. A history
of prior surgical resections for Crohn’s may impart
the strongest risk for future POR.** Penetrating
disease behavior (fistula, abscess) at the time of
surgery is associated with increased clinical and
surgical recurrence.

Surgical approach and anastomosis technique
may influence POR. These include more extensive
surgical resections of the mesentery as well as
novel anastomotic orientations such as the Kono-S

Table 2. Efficacy of various therapies and knowledge gaps for
the prevention of postoperative Crohn’s disease recurrence.

Therapy/Intervention Postoperative Recurrence
Prevention Relative Efficacy
Curcumin -
Vitamin D -
Enteral Nutrition a
Probiotics -
Nitroimidazole/Antibiotics +
Mesalamine -
Budesonide -
Thiopurines i
Anti-TNF i
Vedolizumah ++
Ustekinumah +
Anti-IL-23s
Janus kinase inhibitors
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configuration. Such approaches are being explored
in randomized trials. Furthermore, histologic
findings in the resection specimen including
presence of granulomas, myenteric and submucosal
plexitis, and positive surgical margins may identify
individuals at increased risk for POR.>¢

Microbiome, serologic, genetic, and other
“-omics” signatures have been described in
individuals who progress to POR, but data remains
inconclusive for routine clinical care at the current
time.

Risk stratification has been adopted in various
gastroenterological societal guidelines (Table 1).
Generally, patients at high risk for recurrence
include those who are actively smoking, multiple
prior surgical resections, and penetrating disease
behavior, with or without perianal disease. Such risk
stratification may help identify patients warranting
more aggressive treatment and monitoring after

surgery.

Medical Prophylaxis for Preventing
Postoperative Crohn’s Disease

Conventional medical therapies including
antibiotics (e.g. metronidazole), aminosalicylates,
and immunomodulators modestly reduce the risk of
clinical disease recurrence and may be considered
particularly in resource-limited settings; however,
comparative analyses suggest that more novel
targeted therapies are more efficacious for this
purpose (Table 2).

Anti-tumor necrosis factor (TNF) therapy
postoperatively prevents endoscopic POR and may
have the potential to change the natural course
of Crohn’s disease after surgery. The seminal
PREVENT trial demonstrated that infliximab
when used prophylactically (within 2-4 weeks
postoperatively) in individuals at high risk for
recurrence significantly reduced endoscopic
recurrence at week 76 compared to placebo
(22.4% vs. 51.3%, P < 0.001), although not
clinical recurrence (12.9% vs 20.0%, P=0.097).8
This protective effect appears to extend to other
anti-TNFs as adalimumab has also been found to
prevent POR in several studies.*!!

In addition to anti-TNFs, the anti-integrin
molecule vedolizumab (VDZ) has been recently
assessed for postoperative prevention. The
REPREVIO randomized trial demonstrated that
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CD patients with at least one POR risk factor
assigned to receive VDZ within 4 weeks of ICR had
a 77.8% probability of having a significantly lower
modified Rutgeerts score and lower proportion with
severe endoscopic recurrence (mRS >i2b) than
the placebo group.!? Rates of severe endoscopic
recurrence were 23.3% and 62.2% for the VDZ
and placebo groups respectively. Notably, 62.8%
and 62.2% of the VDZ group and placebo group
respectively were anti-TNF experienced. These
findings suggest that VDZ can be an efficacious
preventative strategy either in those who are anti-
TNF experienced or as an initial postoperative
therapy. No prospective studies have evaluated
comparative efficacy between anti-TNFs and VDZ.

Data is emerging on the effectiveness and
comparative efficacy of newer biologics or oral
small molecules. These include the anti-interleukin
12/23 agent ustekinumab, anti-interleukin 23
molecules, and Janus kinase inhibitors. While
these molecules are often utilized clinically for the
purpose of preventing recurrence, data supporting
efficacy in the postoperative setting is currently
lacking.

Watch and Wait: Endoscopically-Guided
Postoperative Management

Given that most, but not all, patients will develop
postoperative recurrent disease suggests that
universal prophylactic biologic therapy in all
postoperative Crohn’s disease patients would
mean overtreating a subset with consequent risks
and costs. An alternative strategy would be to
objectively monitor individuals postoperatively
and if disease activity is identified and confirmed
endoscopically, then to initiative or adjust treatment
at that time. Such endoscopically-guided detection
and treatment of POR was assessed in the pivotal
POCER study.'* The authors demonstrated that
colonoscopy at 6 months after surgery with
treatment escalation for identified recurrence
improved endoscopic rates at 18 months compared
to routine care without a 6 month colonoscopy (49%
vs. 67%, P = 0.03). Furthermore, a multicenter,
retrospective cohort study comparing medical
prophylaxis vs. endoscopically-guided strategies
found that while there was a significant reduction
in 12-month endoscopic POR in high-risk patients
on medical prophylaxis when compared to the
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endoscopy-driven group (24.3% vs 44.5%, p=0.03),
there was no significant difference in time to clinical
POR for both low- and high-risk groups over the
3 year study follow up period.'* However, other
retrospective studies have suggested that medical
prophylaxis was associated with a significantly
lower risk of endoscopic POR. '

Strategies for Postoperative
Crohn’s Disease Management
Consequently, key questions that remain in the
practical management of postoperative Crohn’s
disease are: (1) which patients should receive
immediate postoperative therapy as prophylaxis
against POR, and (2) which patients would it be
reasonable to wait to treat endoscopic recurrence?
Until evidence more clearly determines the
optimal strategy for individual patients, the current
prevailing approach for postoperative Crohn’s
disease management is to stratify postoperative
treatment based on risk and treat those patients at
high risk for recurrence with prophylactic medical
therapy (Figure 1). High risk factors include active
smoking, multiple prior Crohn’s-related surgeries,
penetrating disease behavior (e.g., intraabdominal
fistula or abscess). The authors also consider those
with residual disease (gross or positive margins)
after surgery to be at high risk for POR. High-risk
individuals should be considered for initiation of
prophylactic biologic therapy within 4 weeks of
surgery. Such risk-stratified utilization of medical
prophylaxis has been shown to reduce rates;
however, it should be noted that when utilized
in low-risk patients, prophylaxis was similarly
effective.'*!¢

For individuals at high risk on medical
prophylaxis, or with surgical or histopathologic
factors for recurrence, e.g., myenteric plexitis,
transmural lesions, granulomas all requiring
validation studies, one can consider incorporating
early biomarker monitoring with FCP as well as
IUS at 3 months postop. If FCP is elevated > 150
ug/ml or IUS features of disease activity, earlier
colonoscopy (prior to month 6) to assess disease
activity and adjust treatment regimen is reasonable.
If these early assessments are normal or minimal,
a gold standard colonoscopy between 6-12 months
should be used to guide therapy and follow up

(continued on page 42)
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decisions. Concurrent FCP assessment (measured
prior to colonoscopy preparation) is helpful if future
biomarker monitoring is desired to align FCP levels
to contemporaneous endoscopy findings.

In high-risk patients who are receiving
preoperative biologic therapy and plan to utilize
biologic therapy postoperatively, it is important to
distinguish preoperative therapeutic failure (e.g.,
active disease progression despite adequate drug
exposure) from “failure” due to preexisting damage
(e.g., fibrostenotic stricture) or complication (e.g.,
penetrating disease). With verified therapeutic
failure, the biologic mechanism of action should be
changed postoperatively. It is the authors opinion
that with a preexisting stricture or complication,
the preoperative biologic exposure does not
necessarily represent a true therapeutic failure but
was rather instituted too late in the disease course to
reverse the existing tissue damage. Consequently,
the agent or therapeutic class may be continued
postoperatively for prophylaxis, particularly
for anti-TNFs (+/- immunomodulator). Despite
historical concerns about risk of perioperative

complications with biologics, more recent large
prospective studies controlling for confounding
factors (e.g., malnutrition, steroids) have not seen
a detrimental effect of perioperative biologic
exposure.'” Thus, in this situation, the authors also
frequently continue the biologic dosing throughout
the perioperative period after discussing with the
surgical team.

Low-risk patients are identified by those without
prior surgical history, nonsmokers, and lacking
other high-risk factors. Individuals identified as
low risk for POR could refrain from prophylactic
biologic therapy and instead be monitored with
FCP and IUS at 3 months with subsequent
colonoscopy within 12 months of surgery with
treatment decisions guided by endoscopic findings.

Importantly, early endoscopic remission
does not guarantee subsequent remission. Up to
50% of individuals with endoscopic remission
on their index postoperative colonoscopy can
experience disease progression regardless of
medical therapy utilization with median time to
progression of 18 months.'® Thus, those without
endoscopic recurrence could be monitored with

Low Risk |

’ No Meds |

l

FCP + IUS at 3m***
Colonoscopy £12m

No
Recurrence
Recurrence

Anti-TNF or other
advanced therapy

FCP every 6 months
Colonoscopy and/or IUS
every 1-3 yrs***

situation.
*** When IUS expertise available

High Risk*
]
Anti-TNF or
Vedolizumab**
)
FCP + IUS at 3m***
Colonoscopy < 12m

|

No
Recurrence
Recurrence

1 or A advanced
therapy

FCP every 6 months
Colonoscopy and/or IUS
every 1-3 yrs***

FCP: fecal calprotectin; IUS: intestinal ultrasound; TNF: tumor necrosis factor

* High risk defined by multiple prior intestinal resections, penetrating disease behavior, active smoking

** Anti-TNFs preferred if no prior biologic exposure, vedolizumab in preoperatively anti-TNF treated. Other
advanced therapies including IL-23 or JAK inhibitors may be reasonable pending further data and clinical

Figure 1. Proposed simplified algorithm for the management of postoperative Crohn’s disease stratified by

postoperative recurrence risk.
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serial FCP every 3-6 months, periodic IUS, and
ongoing colonoscopy surveillance in 1-2 years
with subsequent intervals determined by findings.

Symptoms that mimic active Crohn’s disease
can occur following an ileocecal resection and it
is important for providers to understand possible
etiologies and diagnostic plans. Postsurgical
abdominal pain or discomfort is common in the
days to weeks following the event, but typically
steadily dissipates with time. Non-Crohn’s
potential pain etiologies to be considered include
postoperative complications (anastomotic leak,
abscess, hematoma), impaired gastrointestinal
motility (e.g. ileus, opioid-induced constipation
or gastroparesis), adhesive disease, cholelithiasis,
cholecystitis, nephrolithiasis, or urinary tract
infections. Increased frequency and loose
consistency of bowel movements can be normal
gastrointestinal consequences of a resection
surgery and intestinal adaption can occur in the
months following. Fiber supplementation can often
improve this clinical situation. Other postoperative
diarrheal states should also be considered including
Clostridium difficile infection, bile acid diarrhea
secondary to ileal resection, and small intestinal
bacterial overgrowth. Stool pathogen panels,
glucose or lactulose breath testing, and a trial
of bile acid sequestrant (e.g., cholestyramine,
colestipol) can be considered. Finally, individuals
with extensive or multiple prior resections may
be at risk of short gut syndrome with consequent
malabsorptive diarrhea, dehydration, weight loss,
and electrolyte disturbances.

Postoperative health maintenance should
include periodic assessments of nutritional
status including Vitamin B12 and Vitamin D,
immunization considerations for those on advanced
therapy, monitoring weight and dietary intake,
smoking cessation when applicable, and ensuring
execution of the postoperative Crohn’s disease
management and monitoring plan.
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CONCLUSIONS

Despite medical and management advances,
a significant portion of CD patients require
resective surgery. Postoperative recurrence of CD
is common, often silent, and requires appropriate
therapeutic and monitoring strategies to prevent
disease progression. Preoperative risk stratification
can help identify patients who may benefit most
from prophylactic medical therapy postoperatively.
To date, anti-TNFs remain the most effective and
studied therapy for prevention of Crohn’s disease
in high-risk patients, however, vedolizumab is
emerging as an option. Ongoing surveillance with
fecal calprotectin and IUS, when available, and
colonoscopy at 6-12 months postoperatively allows
for early recurrence identification and treatment.
There remain many key knowledge gaps in risk
factors, biomarkers, and management algorithms
for postoperative Crohn’s disease. B
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