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Update on the Natural Course of Fistulizing Perianal Crohn’s
Disease in a Population-Based Cohort

Sang Hyoung Park,*¢ Satimai Aniwan,*' W. Scott Harmsen,” William J. Tremaine,* Amy L. Lightner,*
William A. Faubion,* and Edward V. Loftus Jr.*

Background: This study sought to re-estimate the cumulative incidence of perianal or rectovaginal fistulas and the associated proctectomy rate
in the prebiologic era vs the biologic era using a population-based cohort of Crohn’s disease (CD) patients.

Methods: The medical records of 414 residents of Olmsted County, Minnesota, who were diagnosed with CD between 1970 and 2010 were
reviewed. The cumulative incidence of perianal or rectovaginal fistulas from time of CD diagnosis and the cumulative rate of proctectomy from
date of first perianal or rectovaginal fistula diagnosis were estimated using the Kaplan-Meier method.

Results: Eighty-five patients (20.5%) diagnosed with CD between 1970 and 2010 had at least 1 perianal or rectovaginal fistula episode between
January 1, 1970, and June 30, 2016. The cumulative incidence of perianal or rectovaginal fistulas was 18% after 10 years, 23% after 20 years, and
24%, after 3040 years from CD diagnosis. The cumulative incidence of perianal or rectovaginal fistulas was significantly lower in patients diag-
nosed in 1998 or after than in patients diagnosed before 1998 (P = 0.03, log-rank). Among 85 patients developing perianal or rectovaginal fistulas,
16 patients (18.8%) underwent proctectomy for the treatment of perianal or rectovaginal fistulas during follow-up.

Conclusions: In a population-based inception cohort of CD, one-fifth of patients were diagnosed with at least 1 perianal or rectovaginal fistula.

The cumulative probability of perianal or rectovaginal fistulizing disease has decreased over time.

Key Words: Crohn’s disease, perianal fistula, rectovaginal fistula, natural history

Received for publications July 1, 2018; Editorial Decision September 23, 2018.

From the *Division of Gastroenterology and Hepatology, "Division of
Biomedical Statistics and Informatics, and ‘Division of Colon and Rectal Surgery,
Mayo Clinic, Rochester, Minnesota; ‘Department of Gastroenterology, University
of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea; 'Division of
Gastroenterology, Chulalongkorn University, King Chulalongkorn Memorial
Hospital, Thai Red Cross Society, Bangkok, Thailand

Conflicts of interest: Dr. Loftus has consulted for AbbVie, Janssen, Takeda, UCB,
Amgen, Pfizer, Eli Lilly, Celgene, Celltrion Healthcare, and Napo Pharmaceuticals
and has received research support from AbbVie, Janssen, Takeda, UCB, Genentech,
Amgen, Pfizer, Receptos, Celgene, Gilead, Seres Therapeutics, MedImmune, and
Robarts Clinical Trials. The others have no conflicts of interest to disclose.

Author contributions: Sang Hyoung Park, MD, original concept, study design,
data abstraction, analysis, manuscript draft, and final revision; Satimai Aniwan, MD,
manuscript review and editing; W. Scott Harmsen, MS, data abstraction, manuscript
review and editing; William J. Tremaine, MD, manuscript review and editing; Amy
L. Lightner, MD, manuscript review and editing; William A. Faubion, MD, manu-
script review and editing; Edward V. Loftus Jr., MD, original concept, study design,
manuscript review, and final editing.

Supported by: This research was supported in part by the Mayo Foundation
for Medical Education & Research and the Rochester Epidemiology Project (grant
number RO1 AG034676 from the National Institute on Aging, National Institutes
of Health).

Disclaimer: The contents of the publication are solely the responsibility of the
authors and do not necessarily represent the official view of the National Institutes
of Health.

Address correspondence to: Edward V. Loftus Jr, MD, Division of
Gastroenterology and Hepatology, Mayo Clinic College of Medicine, 200 First St.
SW, Rochester, MN 55905 (loftus.edward@mayo.edu).

© 2018 Crohn’s & Colitis Foundation. Published by Oxford University Press.
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

doi: 10.1093/ibd/izy329
Published online 19 October 2018

Inflamm Bowel Dis ® Volume 25, Number 6, June 2019

INTRODUCTION

Crohn’s disease (CD), 1 of the subtypes of inflammatory
bowel disease (IBD), is a chronic relapsing inflammatory gas-
trointestinal disorder that may lead to increased morbidity and
mortality over time. The natural history of CD is characterized
by periods of remission and relapse, with an increased risk of
gastrointestinal complications when intestinal inflammation is
not well controlled.! In a population-based cohort of Olmsted
County residents who were diagnosed between 1970 and 2004,
50% of patients with CD developed an intestinal complication
within 20 years of diagnosis,”> and 60% of patients with CD
experienced at least 1 major abdominal surgery after 20 years
of disease.’

Perianal fistulas are 1 of the most common complica-
tions of CD and usually require a multidisciplinary approach
with both medical and surgical therapy because they are no-
toriously difficult to treat and recurrence is common. Since
Penner and Crohn described the concomitant presence of peri-
anal fistulas in “regional enteritis” in 1938,* population-based
studies have confirmed that perianal fistulas are the most
common manifestation of fistulizing CD, developing in 20%
of patients with CD and recurring in approximately 30% of
cases.> ¢ In a population-based cohort of 169 Olmsted County
patients diagnosed with CD from 1970 to 1993, the cumulative
incidence of perianal fistulizing CD was 12% after 1 year, and
it doubled after 20 years from the diagnosis.®

However, previous incidence studies of perianal fist-
ulizing CD have been largely performed in the prebiologic
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era, and there remains a paucity of data regarding the natural
course and long-term outcome of perianal fistulizing CD in the
modern era after the introduction of tumor necrosis factor—a
antagonists (anti-TNF agents) in 1998.7 This study, therefore,
sought to re-estimate the cumulative incidence of perianal or
rectovaginal fistulas and the associated proctectomy rate in the
prebiologic era (before 1998) vs the biologic era (1998 or later)
using a population-based cohort of CD patients.

METHODS

Rochester Epidemiology Project

The Rochester Epidemiology Project (REP) is a unique
medical records linkage system developed in the 1960s and
supported by the National Institutes of Health.? It exploits
the fact that virtually all of the health care for the residents of
Olmsted County is provided by 2 organizations: Mayo Medical
Center, consisting of the Mayo Clinic and its 2 affiliated hospi-
tals (Rochester Methodist Hospital and Saint Marys Hospital),
and Olmsted Medical Center, consisting of a smaller multispe-
cialty group and its affiliated hospital (Olmsted Community
Hospital). In any 4-year period, >95% of county residents are
examined at either of the 2 health care systems.®!! Diagnoses
generated from all outpatient visits, emergency room visits, hos-
pitalizations, nursing home visits, surgical procedures, autopsy
examinations, and death certificates are recorded in a central
diagnostic index. Thus, it is possible to identify virtually all
diagnosed cases of a given disease for which patients seek med-
ical attention.

Case Ascertainment

The institutional review boards of both Mayo Medical
Center and Olmsted Medical center approved this study.
The medical records of only patients who did not withdraw
research authorization were reviewed. The resources of the
REP were used to identify all residents of Olmsted County
who were diagnosed with CD from 1970 to 2010. Previously
used definitions for CD diagnosis were employed in this
study.'>'* The complete (including inpatient and outpatient)
medical records of 414 pediatric and adult residents from
Olmsted County diagnosed with CD between 1970 through
2010 were reviewed until June 30, 2016, for development of
active perianal or rectovaginal fistulas and medical or surgical
therapy for fistulas. The diagnosis of a fistulizing episode was
made if there was clinical, radiographic, endoscopic, or sur-
gical evidence of a fistula.® The diagnosis of perianal fistulas
included both trans-sphincteric and extrasphincteric perianal
fistulas, and the diagnosis of rectovaginal fistulas included
both rectovaginal and anovaginal fistulas. For purposes of the
data analysis, patients who were diagnosed with a fistula before
CD diagnosis were assumed to have developed their first fistula
on the day after diagnosis.

Statistical Analysis

The data were summarized with percentages, medians,
and ranges. Patients were followed up from the time of diag-
nosis of CD until development of the first fistula, date of
last follow-up, or June 30, 2016. The cumulative incidence (1
minus survival free) of perianal or rectovaginal fistulas from
time of CD diagnosis and the cumulative rate of proctectomy
from the date of first perianal or rectovaginal fistula were esti-
mated using the Kaplan-Meier method. Results were stratified
by diagnosis of CD in 2 time periods, before 1998 vs 1998 and
later, for cumulative incidence of perianal or rectovaginal fis-
tulas, and they were stratified by date of first perianal or rec-
tovaginal fistula before 1998 or 1998 or later for cumulative rate
of proctectomy and compared using the log-rank and Breslow
tests. A P value <0.05 was considered statistically significant.
All statistical analyses were carried out using SPSS, version 21
(IBM Corp., Armonk, NY, USA).

RESULTS

Demographic Characteristics

Among 414 pediatric (n = 59) and adult (n = 355) CD
patients, 210 patients were female (50.7%), and the median age
at diagnosis of CD (range) was 30 (4-93) years. The median
duration of follow-up (range) was 16.2 (0.1-46.1) years. Eighty-
five patients (20.5%) diagnosed with CD between 1970 and 2010
had at least 1 perianal or rectovaginal fistula episode between
January 1, 1970, and June 30, 2016. Of them, 42 patients with
perianal or rectovaginal fistulas were women (49.4%), resulting
in a female-to-male ratio of 1:1. Among the patients with peri-
anal or rectovaginal fistulas, the median age at diagnosis of CD
(range) was 26 (9-61) years, and the median interval from diag-
nosis of CD to the first perianal or rectovaginal fistula (range)
was 5 months (0 days—22.6 years). A total of 34 patients (40%)
developed their first perianal or rectovaginal fistula before
or at the time of CD diagnosis. Excluding them, the median
interval from CD diagnosis to the first perianal or rectovag-
inal fistula (range) was 4.4 years (range, 6 days-22.6 years).
Thirteen patients (15.3%) among the 85 patients with perianal
or rectovaginal fistulas developed rectovaginal fistulas during
follow-up.

Cumulative Incidence of Perianal or

Rectovaginal Fistulas

The cumulative incidence of perianal or rectovagi-
nal fistulas was 11% (95% confidence interval [CI], 8%—14%)
after 1 year, 15% (95% CI, 11%—-18%) after 5 years, 18% (95%
CI, 15%-22%) after 10 years, 23% (95% CI, 18%-27%) after
20 years, and 24% (95% CI, 19%-29%) after 30-40 years from
CD diagnosis (Fig. 1). Fifty-seven patients (25.8%) among the
221 patients diagnosed before 1998 and 28 patients (14.5%)
among the 193 patients diagnosed in 1998 or after had at least
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FIGURE 1. Cumulative incidence of perianal or rectovaginal fistulas among 414 Olmsted County residents diagnosed with CD between 1970 and 2010.

1 perianal or rectovaginal fistula episode. The cumulative in-
cidence of perianal or rectovaginal fistulas was significantly
lower in patients diagnosed in 1998 or after (n = 193) than in
patients diagnosed before 1998 (n = 221; P = 0.03, log-rank;
P = 0.005, Breslow) (Fig. 2). For example, the 10-year risk of
perianal or rectovaginal fistula was 24% among patients diag-
nosed with CD before 1998 and 12% in those diagnosed with
CD in 1998 or later.

Outcome of Perianal or Rectovaginal Fistulas
Among 85 patients developing perianal or rectovaginal
fistulas, 16 patients (18.8%) received medical treatment such
as antibiotics without surgery, 53 patients (62.4%) underwent
minor surgery including incision and drainage, fistulotomy,
and fistulectomy, and the remaining 16 patients (18.8%) under-
went proctectomy for the treatment of perianal or rectovaginal
fistulas during follow-up (Fig. 3). Among 85 patients who de-
veloped perianal or rectovaginal fistulas, 5 patients (5.9%) un-
derwent diverting ileostomy for the treatment of perianal or
rectovaginal fistulas during follow-up. Two of these diverted
patients later underwent proctectomy, and 3 patients did not
undergo proctectomy during follow-up. The cumulative rate
of proctectomy was 20% at 10 years and 22% at 20-40 years
after the date of first perianal or rectovaginal fistula (Fig. 4).
Fourteen patients (25.9%) among the 54 patients who had a
first perianal or rectovaginal fistula episode before 1998 and 2
patients (6.5%) among the 31 patients who had a first perianal
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or rectovaginal fistula episode in 1998 or later underwent proc-
tectomy. The cumulative rate of proctectomy was lower among
patients who had a first perianal or rectovaginal fistula episode
in 1998 or later (n = 31) than among patients who had a first
perianal or rectovaginal fistula episode before 1998 (n = 54; eg,
13% at 10 years vs 24% at 10 years); however, this did not meet
statistical significance (P = 0.09, log-rank; P = 0.056, Breslow)
(Fig. 5). Among the 13 patients who had rectovaginal fistula
episodes, 4 patients (30.8%) underwent proctectomy.

DISCUSSION

In the present study, the disease burden of perianal or
rectovaginal fistulas in a population-based inception cohort of
CD was stable in the long term (up to 40 years after CD diag-
nosis). The cumulative incidence of perianal or rectovaginal fis-
tulas was 24% after 3040 years from CD diagnosis. Estimates
on the incidence and prevalence of perianal disease vary widely
according to the study design and study populations. In referral
center studies and in the surgical literature, incidence rates ex-
ceeding 80% have been reported,'> and a higher rate of perianal
fistulas has been reported in East Asian studies.'® However, we
confirmed the stable incidence of perianal or rectovaginal fistu-
las in CD patients in the long term over the 40 years from CD
diagnosis, in accordance with our previous report and other
studies from population-based cohorts.>® Also, we observed a
decreased cumulative incidence of perianal or rectovaginal fis-
tulas in the biologic era compared with the prebiologic era. The
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FIGURE 2. Cumulative incidence of perianal or rectovaginal fistulas stratified by date of CD diagnosis (221 CD patients were diagnosed before 1998,
and 193 were diagnosed with CD in 1998 or later; P = 0.03, log-rank; P = 0.005, Breslow).
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FIGURE 3. Flowchart showing the natural history of 85 patients with
CD developing perianal or rectovaginal fistulas.

reasons for this decreasing incidence of perianal or rectovaginal
fistulas in the biologic era are unknown. However, earlier detec-
tion and diagnosis of CD and a changing treatment paradigm
to a top-down approach, with increased early use of biologic
therapy, may account for this decreasing incidence. Further in-
vestigation will be needed to fully elucidate this phenomenon.
Another important finding of this study was that the
outcome of perianal or rectovaginal fistulas, as measured by
the cumulative rate of proctectomy for the treatment of fistu-
las, has improved in the biologic era (1998 or after) compared
with the prebiologic era (before 1998), although this did not
quite reach statistical significance. There has been a lack of

data analyzing the change of disease outcome of IBD in the
prebiologic and biologic eras. A recent review summarized
the data regarding surgical trends in IBD in the prebiologic
and biologic eras (before and after 1998), and it suggested a
protective effect of biologics (anti-TNF agents) from surgery
from population-based studies; however, the authors did not
focus on surgery for perianal or rectovaginal fistulas specifi-
cally.'” A recent study from a population-based cohort of IBD
patients in the Netherlands evaluated the incidence and out-
come of perianal and rectovaginal fistulas in CD patients over
the past 2 decades, and the risk of developing perianal fistulas
was stable, along with their outcome, which was measured by
fistula recurrence rate.'® The cumulative S-year perianal fistula
recurrence rate was not different between eras distinguished by
the year of CD diagnosis: 1991-1998, 1999-2005, and 2006—
2011 (19.5% vs 25.5% vs 33.1%; P = 0.28). On the other hand,
we used the rate of proctectomy as an outcome of perianal or
rectovaginal fistulas because proctectomy represents a signifi-
cant milestone in the natural history of perianal or rectovag-
inal fistulas in CD. We observed a trend of decreased risk of
proctectomy in the biologic era compared with the prebiologic
era, and this trend reflects the possibility of a disease-modify-
ing effect of biologics on the natural history of perianal and
rectovaginal fistulas in CD.

Perianal fistulas are not necessarily associated with in-
testinal fistulizing complications, which is 1 of the complicated
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FIGURE 4. Cumulative rate of proctectomy among 85 patients developing perianal or rectovaginal fistulas.

phenotypes of CD; thus, it has been considered that perianal
disease alone requires a separate subclassification.! This is re-
flected in the Montreal classification, which provides a separate
modifier for perianal disease.” However, perianal disease may
be associated with significant impairment in quality of life and
is an independent predictor of IBD-related work disability.?!- 2
Also, the presence of perianal disease generally heralds a more
aggressive disease course in patients with CD. For example, in
a French referral center—based study, the presence of perianal
disease was 1 of the risk factors predictive of subsequent 5-year
“disabling” disease course, defined by the need for repeated
doses of corticosteroids, corticosteroid dependence, hospital-
izations for disease flares, immunosuppressive medications,
surgical resection, and/or the presence of chronic disabling
symptoms.? Studies from East Asia show a high rate of ano-
rectal malignancies in patients with long-standing CD and sug-
gest that the high risk of anorectal cancer may be attributable
to the high prevalence of perianal fistulas in this population
and that adequate treatment of perianal fistulas may diminish
this risk.

Over the past decades, immunosuppressive agents and
anti-TNF agents were introduced and have been widely used
in the management of CD, including the treatment of perianal
fistulas. This change in treatment paradigm for CD may be
altering the natural history of perianal fistulas in CD. Although
immunomodulators, including thiopurines, tacrolimus,? and
cyclosporine,” have been shown to have a moderate effect in
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the treatment of perianal fistulizing CD and can be considered
adjunctive treatment, anti-TNF agents (especially infliximab)
have been studied independently in randomized controlled tri-
als for the treatment of perianal disease. In the first trial, an in-
duction regimen of infliximab resulted in closure of all fistulas
in 55% of patients receiving 5 mg/kg of infliximab and 38%
of patients receiving 10 mg/kg of infliximab, as compared with
13% of patients assigned to placebo (P = 0.001; P = 0.04).® In
the ACCENT II trial, which evaluated infliximab maintenance
therapy for perianal CD, the time to loss of response (defined
as any 1 of a number of events including the recrudescence of
draining fistulas, the need for a change in medication for CD
or the need for additional therapy for persistent or worsening
luminal disease activity, the need for a surgical procedure for
CD, or the discontinuation of the study medication owing to a
perceived lack of efficacy) was significantly longer in patients
on infliximab maintenance therapy than among those who re-
ceived placebo (>40 weeks vs 14 weeks; P < 0.001).%

In our study, 19% of patients (16/85) underwent proctec-
tomy, which has been considered a last resort for the treatment
of perianal or rectovaginal fistulas, during follow-up. This
result was comparable with a previous study, in which proc-
tectomy was required in 21% of patients with fistulizing CD
(18/87).%° On the other hand, a study using an older cohort
from Stockholm, Sweden, between 1995 and 1974 reported a
higher risk of proctectomy in this subset of patients, in which
23% of 826 patients with CD developed perianal fistulas, 40%
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FIGURE 5. Cumulative rate of proctectomy stratified by date of first perianal or rectovaginal fistula (54 CD patients with fistula before 1998 and 31
CD patients with fistula in 1998 or later; P = 0.09, log-rank; P = 0.056, Breslow).

of whom underwent proctocolectomy.® This discrepancy may
reflect the development of more effective medical treatments
for perianal fistulizing CD over the decades. In 2014, a global
consensus on the classification, diagnosis, and multidiscipli-
nary treatment of perianal fistulas in CD was published.?
The authors emphasized the multidisciplinary approach in
the diagnosis and treatment of perianal fistula in CD and
recommended combined medical and surgical treatment for
most cases.

Recently, new treatment modalities, such as mesenchymal
stem cell (MSC) therapy for the treatment of perianal fistulas
in CD, have been developed. Several phase 1,3>3* phase I1,3*3¢
and now phase III trials*’ have been published demonstrating
improved healing rates compared with conventional therapy
with the direct injection of MSCs into the fistula tract. Other
phase I trials have demonstrated even higher rates of healing
when MSCs are impregnated on a bioabsorbable matrix plug.*
Thus, cell-based treatment therapies may offer promising new
treatment approaches.

The strengths of this study include the fact that it uti-
lizes the REP, which allows access to the medical records of
a population-based cohort of patients diagnosed with IBD.
Thus, all case ascertainment was based on clinical diagnoses
and medical record review rather than administrative data.
This provided us with accurate population-based estimates of
the incidence of perianal or rectovaginal fistulas in patients

with CD. However, there are a few limitations of this study.
As this was a retrospective chart review, data could have been
missed if they were not included in the medical record. Also,
we could not retrieve the data regarding medical therapies for
CD. A detailed classification of simple and complex fistulas
could not be ascertained because the study period had started
in 1970 and the study was retrospective. The sample size was
smaller than what could have been obtained from a national
database. However, our total population size is >400 patients
with CD, and we feel that this is a sufficient size for significant
findings, as we were able to develop significant findings in a
previous population-based study® with a much smaller cohort
of patients.

In summary, in a population-based inception cohort
of CD, one-fifth of patients were diagnosed with at least 1
perianal or rectovaginal fistula in the long term. The cumu-
lative incidence of perianal or rectovaginal fistulas has sig-
nificantly decreased in patients diagnosed in 1998 or after.
The cumulative risk of proctectomy following onset of peri-
anal or rectovaginal fistulas in CD seems to have decreased
in patients who developed perianal or rectovaginal fistulas
in 1998 or after. This might indicate a potential beneficial
disease-modifying effect of biologics (anti-TNF agents) on
the natural course of perianal or rectovaginal fistulas in CD.
However, well-designed disease-modifying trials are needed
to confirm this.
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