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Abstract

Background Complex perianal fistulas occurring in the absence of luminal inflammation (isolated perianal disease, IPD)
may represent a specific phenotype of Crohn’s disease (CD).

Aim We assessed the effectiveness of tumor necrosis factor (TNF)-antagonists in patients with IPD compared to those with
perianal CD (PCD) with luminal inflammation.

Methods Patients were identified through our institutional radiology database and were classified as PCD or IPD based
on the presence or absence of luminal inflammation by ileocolonoscopy and abdominal enterography. Consecutive adults
(> 17 years) with recurrent IPD who were treated with TNF antagonists were matched by age and gender to patients with
complex PCD (1:2 ratio). Fistula remission was defined as an absence of fistula drainage. Surgery-free survival was assessed
by Cox proportional hazard models.

Results Twenty-two patients with IPD treated with a TNF antagonist were compared with 44 matched patients with PCD.
A similar proportion of patients with IPD and PCD were treated with concomitant immunomodulators (55% vs. 66%) and
underwent examinations under anesthesia prior to therapy (36% vs. 46%). Fistula remission at 3, 6, and 12 months was lower
for the IPD cohort: 9.5% versus 34%; 19% versus 39%; and 19% versus 43%. Surgical intervention after initiating anti-TNF
therapy was more common for patients with IPD (HR 3.99: 95% CI, 1.62-9.83; p=0.0026).

Conclusions Fewer patients with IPD achieved fistula remission, and more required surgical intervention after anti-TNF
therapy, suggesting that TNF antagonists may not be as effective in these patients.
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Background

Complex perianal fistulas are associated with substantial
morbidity, disability, and health care costs [1-3]. They occur
in 21-26% of patients with Crohn’s disease (CD), based on
Electronic supplementary material The online version of this population-based studies, and as many as 38% of patients in
article (https://doi.org/10.1007/s10620-019-05905-y) contains referral-based centers [4, 5]. Fistulas can also occur in the
supplementary material, which is available to authorized users. absence of CD’ as a Complication of infected anal crypts,
referred to as fistula-in-ano or cryptoglandular fistulas [4, 5].
These fistulas are most commonly transient and low-lying
in relation to the anal sphincter complex (simple fistulas)
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develop complex fistula anatomy and recurrent complica-
tions, similar to patients with perianal CD (PCD). In a pro-
portion of patients, isolated perianal fistulas can be the initial
manifestation of CD, prior to the development of luminal

Department of Medical Imaging, The Ottawa Hospital,
Ottawa, ON, Canada

The Ottawa Hospital Research Institute, The Ottawa
Hospital, Ottawa, ON, Canada

@ Springer


http://orcid.org/0000-0002-0658-3062
http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-019-05905-y&domain=pdf
https://doi.org/10.1007/s10620-019-05905-y

Digestive Diseases and Sciences (2020) 65:1784-1789

1785

symptoms [5, 7]. Therefore, the distinction between isolated
perianal disease (IPD) and PCD can be challenging.

Current treatment algorithms for perianal fistulas depend
on the complexity of the fistulas and the underlying diag-
nosis [6, 8]. While IPD is typically treated with antibiotics
and local surgical intervention alone [6, 9, 10], PCD is com-
monly managed with TNF antagonists, such as infliximab or
adalimumab [8]. The efficacy of anti-TNF therapy for PCD
is supported by a number of pivotal trials demonstrating a
clear benefit of therapies for the induction and maintenance
of fistula remission [11-13]. In contrast, similar studies have
not been conducted for patients with IPD.

When symptoms related to [PD become chronic, and par-
ticularly when the fistula anatomy is complex, isolated PCD
is often suspected. Although anti-TNF therapy is a reason-
able consideration in this clinical context, its utility remains
unknown. Therefore, the aim of our study was to assess the
efficacy of TNF antagonists in patients with recurrent and
complex IPD after failed conventional treatment, and com-
pare these patients with those with PCD treated with TNF
antagonists.

Methods
Study Design and Patient Population

A single-center, retrospective comparative cohort study
was conducted at the Ottawa Hospital between January 1,
2013, and May 1, 2018, to assess the effectiveness of anti-
TNF therapy for the treatment of complex IPD. The Ottawa
Health Sciences Network Research Ethics Board approved
the study protocol.

Adult patients (> 17 years of age) with perianal fistulas
who underwent a pelvic MRI during the study period were
identified by a search of our institutional radiology database.
A manual chart review was conducted to classify patients
as having IPD or PCD, assess which patients received anti-
TNF therapy, and evaluate fistula response to treatment. We
included patients with complex fistulas defined as one or
more of the following: high inter-sphincteric, high trans-
sphincteric, extra-sphincteric, supra-sphincteric fistula tracts
or associated collections, as per criteria established by the
American Gastroenterological Association [14]. Patients
with simple fistulas, perianal disease related to an alternate
identifiable cause, an ileal pouch-anal anastomosis, a divert-
ing ostomy, prior exposure to a TNF antagonist, or incom-
plete records were excluded from the study. Patients were
excluded who did not receive at least three induction doses
of TNF antagonists (infliximab or adalimumab).

IPD required the presence of spontaneously arising peri-
anal fistulas and an absence of intestinal inflammation by
ileocolonoscopy (including histologic confirmation of

normal intestinal mucosa) and small bowel imaging by CT
or MR enterography. To capture the most clinically relevant
cohorts, we required patients with IPD and PCD to have
persistent symptoms despite at least one course of antibiot-
ics, or an examination under anesthesia (EUA) procedure.
The PCD group required an established diagnosis of luminal
and perianal fistulizing CD on the basis of standard endo-
scopic, radiographic, and histologic criteria. For each patient
with IPD, we matched two patients with PCD based on age
(within 3 years) and gender.

Study Outcomes and Definitions

Our primary outcome was fistula remission, defined as
minimal or no fistula drainage, either spontaneously or with
gentle pressure. Fistula remission was assessed at roughly 3,
6 and 12 months following anti-TNF initiation. Secondary
outcomes included a clinical response (defined as a decrease
in fistula drainage by at least 50% [14]), requirement for
examinations under anesthesia post-anti-TNF therapy, and
persistence of anti-TNF therapy. In situations where the
degree of fistula drainage was not explicitly stated, the fistula
response was determined based on the treating physicians’
global assessment.

Data Collection

Data collection included: (a) patient demographics—age,
gender, family history of IBD, smoking status, and disease
duration; (b) fistula characteristics—anatomical location,
number of fistula tracts, number of external and inter-
nal openings, hyper-enhancement of the fistula tract on
T2-weighted images, vaginal involvement, and the presence
of fluid collections (defined as greater or equal to 2 cm in
the largest special orientation); (c) medication exposure—
biologic type, immunosuppressive therapy, and antibiotics;
and (d) examinations under anesthesia with or without seton
placement. To ensure report consistency, a single radiolo-
gist, blinded to the clinical history, and treatment outcomes
retrospectively reviewed all pelvic MRI studies.

Statistical Analysis

Descriptive statistics were used to describe patient demo-
graphics and disease characteristics. Categorical variables
are presented as proportions and compared between groups
by chi-squared or Fisher exact tests where appropriate.
Continuous variables are summarized using medians with
IQR and compared between treatment groups using two-
sided Student’s ¢ test or the Wilcoxon rank-sum test where
appropriate. Patients who discontinued anti-TNF therapy
either for adverse events or for a lack of efficacy were con-
sidered non-responders for all subsequent time points. Time
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to EUA procedures and time to anti-TNF discontinuation
were determined using Kaplan—Meier survival analysis,
with a log-rank test for statistical comparison of effect. Cox
proportional hazard models were also used to assess differ-
ences in the requirement for EUA procedures and medica-
tion discontinuation.

Results
Disease Characteristics and Treatments

A total of 50 patients with recurrent and complex IPD were
identified from our institutional database search, and of
these patients 22 (44%) met our study criteria. Twenty-eight
patients were excluded: 26 without exposure to anti-TNF
therapy, one for a loop ileostomy, and one for inadequate
documentation. Of the 22 patients included in the study, a
median of two ileocolonoscopies (range 1-3) and one CT or
MRI enterography procedure (range 1-2) were performed
per patient over a median of 32-month follow-up (range
0-144 months). A median of two (range 0—10) EUA pro-
cedures per patient were performed prior to initiating anti-
TNF therapy. Fourteen patients also underwent a least one
procedure with a partial fistulotomy, three patients under-
went ligation of inter-sphincteric fistula tract (LIFT), one
patient had an advancement flap, and three patients had a
fistula plug prior to starting anti-TNF therapy. Despite these
measures, all patients had ongoing symptoms at the time of
initiating anti-TNF therapy.

These patients were compared with 44 patients with
complex PCD who received anti-TNF therapy. The demo-
graphics and disease characteristics for both cohorts are
summarized in Table 1. Fistula anatomy, aggregate num-
ber of fistula tracts, and the number of collections were
similar between both groups. The majority of patients in
both cohorts were treated with infliximab: 19 patients with
IPD (86%) and 33 patients with PCD (75%). The remain-
ing patients were treated with adalimumab (Table 2). The
time from diagnosis until the initiation of anti-TNF therapy
was longer for patients with IPD (45 months vs. 16 months;
p <0.002) (Table 1). Finally, the percentage of patients who
received concomitant therapy with an immunomodulator
and the number of patients who underwent an examination
under anesthesia within 6 months prior to initiating anti-TNF
therapy were similar between each cohort (Table 2).

Clinical Outcomes
The majority of patients in each cohort achieved a clini-
cal response after initiating anti-TNF therapy (Supplemen-

tary Table 1). However, only a small proportion of patients
with IPD achieved fistula remission: two patients (9.5%) at
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Table 1 Demographics and disease characteristics

IPD (n=22) PCD (n=44) p value

Male gender, n (%) 15 (68.2) 30 (68.1) 1

Age at diagnosed®, mean yrs, 38 (10.9) 38 (11.2) 0.963
(SD)

Duration®, median months 45 (22-88) 16 (6.5-42) <0.002
(IQR)

Family history of IBD, n (%) 3(13.6) 4(12.5) 0.69

Smoking history, n (%) 0.737
Never 11 (50.0) 20 (45.5) -
Current 6(27.2) 14 (31.8) -
Past 5(22.7) 10 (22.7) -

Fistula type, n (%) 0.171
Inter-sphincteric 6(27.3) 21 (47.7) -
Trans-sphincteric 13 (59.1) 12 (27.3) -
Supra-sphincteric 209.1) 2(4.5) -
Recto-vaginal 209.1) 2(4.5) -
Multiple 29.1) 7(15.9) -

Fistula characteristics
Track enhancement, n (%) 17 (80.1) 41 (93.2) 0.20
Aggregate tracts®, median 2 (1-3) 2.5(1-4) 0.25

(IQR)

Collections®, n (%) 12 (57.1) 14 (31.8) 0.075

SD standard deviation, yrs years, /BD inflammatory bowel disease,
IPF isolated perianal fistulas, CDF Crohn’s disease fistulas

“Diagnosis of perianal disease

"Duration of perianal disease from diagnosis to initiation of TNF
inhibitor

Fluid collections greater than 2 cm in diameter

4The aggregate number of primary and secondary fistula tracts

Table 2 Medical and surgical treatments

IPD (n=22) PCD (n=44) pvalue

TNF antagonist, n (%)

Infliximab 19 (86.4) 33 (75) 0.29

Adalimumab 3(13.6) 11 (25) 0.29
Concomitant treatments, n (%)

Immunomodulators 12 (54.5) 29 (65.9) 0.37
Examinations under anesthesia, n (%)*

Procedures overall 10 (45.5) 22 (50.0) 0.73

Procedures with setons 8 (36.3) 20 (45.5) 0.48

IPD isolated perianal disease, IQR interquartile range, PCD perianal
Crohn’s disease, TNF tumor necrosis factor alpha

#Within 6 months of starting TNF antagonist

3 months, four patients (19%) at 6 months, and four patients
(19%) at 12 months (Fig. 1). When compared to patients
with PCD, fewer patients with IPD achieved fistula remis-
sion at 3, 6 and 12 months, although the difference was
statistically significant only at three months (p =0.035).
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Fig. 1 Fistula remission following anti-TNF therapy for patients with
isolated perianal fistulizing disease (IPD) and perianal Crohn’s dis-
ease (PCD)

Of the four patients with IPD who achieved fistula remis-
sion, two contained inter-sphincteric fistulas, one contained
a trans-sphincteric fistula, and 1 contained a supra-sphinc-
teric fistula. Ten patients with IPD (45%) and 12 patients
with PCD (27%) required an examination under anesthesia
after initiating anti-TNF therapy. Patients with IPD were
significantly more likely than patients with PCD to require
an EUA after starting anti-TNF therapy (HR 3.99: 95% CI,
1.62-9.83; p=0.0026) (Fig. 2). Overall, ten patients with
IPD (45%) discontinued anti-TNF therapy: six patients due
to a lack of efficacy, two patients for unclear reasons, one
patient due to pregnancy, and one patient due to an adverse
reaction. A greater proportion of patients with IPD discon-
tinued therapy than patients with PCD, although this did not
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Fig.2 Time to surgical intervention after initiating anti-TNF therapy
for patients with isolated perianal fistulizing disease (IPD) and peri-
anal Crohn’s disease (PCD)

reach statistical significance (HR: 2.09; 95% CI 0.92-4.77;
p=0.080) (Fig. 3).

Discussion

The management of recurrent and complex perianal fistulas
in the absence of luminal inflammation can be challenging,
partly due to the uncertainty in the underlying diagnosis
(cryptoglandular vs. Crohn’s fistulas). In the current study,
we investigated the efficacy of anti-TNF therapy in patients
with IPD compared to patients with PCD as a reference
population. We found that only a minority of patients with
IPD achieved fistula remission and required significantly
more EUA procedures after initiating anti-TNF therapy than
patients with PCD. These results suggest that anti-TNF ther-
apy may not be as effective in patients with IPD compared
to patients with classic PCD.

To our knowledge, this is the first clinical series to assess
the efficacy of anti-TNF therapy in patients with IPD. Not
only was the rate of fistula healing in patients with IPD lower
than our control cohort with PCD, but it was also lower
than what has been reported in the literature for patients
with PCD. In a meta-analysis of randomized controlled
trials evaluating patients with PCD, the aggregate rate of
fistula remission at weeks four to 26 following anti-TNF
therapy was 33% [15]. Despite the lower rates of remission,
the majority of patients with IPD in our study experienced
a response to therapy, and 12 patients (55%) remained on
therapy over a median follow-up time of 738 days (range
187-1950 days), suggesting that anti-TNF therapy may have
some clinical utility.
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Fig.3 Time to TNF inhibitor discontinuation for patients with iso-
lated perianal fistulizing disease (IPD) and perianal Crohn’s disease
(PCD)
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It is possible that the lower rate of fistula healing in
patients with IPD simply indicates that anti-TNF therapy
is not an overly effective treatment option in this popula-
tion. It is unlikely that the difference in fistula remission
between our IPD and PCD cohorts is related to treatment
factors given that both groups were well balanced with
respect to EUA procedures prior to initiating anti-TNF ther-
apy and concomitant use of immunomodulators. However,
the time from diagnosis until initiation of anti-TNF therapy
was longer in patients with IPD, which may have resulted in
a greater degree of fistula tract epithelialization, making it
more difficult for this group to achieve fistula healing. Fur-
thermore, it remains possible that the patients with IPD had
greater disease severity. Although all patients had complex
fistula anatomy, it is important to recognize that the severity
of complex fistulas varies widely, and current definitions of
“complex” fistulas fail to quantify the degree of complexity.
We attempted to address this issue by comparing a number
of radiologic characteristics that have been associated with
fistula healing in response to anti-TNF therapy [16, 17]. We
found that both groups were well balanced with respect to
the number of fistula tracts, tract hyper-enhancement, and
the presence of fluid collections. Finally, it remains possi-
ble that differences in alternate unaccounted variables were
responsible for our findings.

Due to the lack of definitive imaging characteristics or
biomarkers to reliably differentiate between cryptoglandu-
lar and Crohn’s-related perianal fistulas, we were unable to
determine conclusively if our patients with IPD had CD or
simply severe cryptoglandular fistulas. Some groups have
begun to investigate this issue, but additional longitudi-
nal cohort studies with sufficient follow-up are required to
determine if these entities can be reliability differentiated
[18-22]. Notwithstanding these limitations, a number of
lines of evidence suggest that anti-TNF therapy could be
useful for patients with IPD. Firstly, population-based stud-
ies have demonstrated that perianal fistulas can precede the
diagnosis of luminal disease in up to 9% of patients with CD
[7]. Secondly, small bowel inflammation is detectable by
capsule endoscopy in up to 30% of patients with IPD after
normal luminal investigations [18]. Finally, 58% of patients
with IPD in our cohort had at least one positive antimicro-
bial marker for IBD (data not shown). Collectively, these
findings suggest that in a proportion of patients, IPD may
represent a specific phenotype of CD. Furthermore, cryp-
toglandular fistulas may also benefit from anti-TNF therapy
given that biopsies from these fistula tracts contain high
levels of pro-inflammatory cytokines, including TNF alpha
[23, 24].

The majority of patients with IPD have mild, self-limited
disease courses, and some do not undergo pelvic imaging
[6]. Therefore, it is likely that 44% of patients in our cohort
who underwent anti-TNF treatment is an overestimate of
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the percentage of patients with chronic, refractory symp-
toms. It is also important to acknowledge that the majority of
patients with IPD do not require anti-TNF therapy, and even
when symptoms become chronic, surgical intervention is an
option. Typically, a conservative approach using loose-fitting
setons is the surgical treatment of choice for patients with
complex fistulas in order to promote fistula drainage and
to prevent abscess formation without compromising fecal
continence. Fibrin glue or fistula plugs also have a favorable
side-effect profile, but the long-term efficacy of these strate-
gies has been questioned [25, 26]. Improved rates of healing
can be achieved by advancement flaps or ligation of internal
fistula tract (LIFT), but each comes at a cost of an increased
risk of fecal incontinence [27-29]. Further comparative
effectiveness studies are required to establish the optimal
surgical and/or medical treatment approach.

There are a number of notable limitations in our study.
Most importantly, we did not have a placebo arm for patients
with IPD to directly assess the efficacy of anti-TNF therapy.
Therefore, it remains possible that the clinical responses
observed in our cohort occurred irrespective of anti-TNF
therapy. Our small sample size and restricted patient popula-
tion also make it difficult to draw firm conclusions and limit
the broader applicability of our findings. Anti-TNF trough
levels were not readily available at our center throughout a
portion of the study period. Although we cannot exclude the
possibility that serum trough levels were not optimized, the
majority of patients in both cohorts underwent treatment
optimization in the setting of primary or secondary non-
response. Therefore, it is unlikely that sub-therapeutic drug
exposure alone explains our findings. Finally, our primary
outcome relied on patient-reported symptoms rather than an
MRI assessment of fistula healing. Although MRI healing
is a more objective outcome and likely is able to more accu-
rately predict long-term remission, complete fistula is rare
in patients with perianal fistulas and not routinely performed
at our center to monitor clinical remission.

In conclusion, the management of patients with complex
IPD who have failed conservative measures can be challeng-
ing. The current study demonstrates that while the majority
of patients appear to have a clinical response to anti-TNF
therapy, only a minority achieves fistula remission. Further
studies with a larger sample size, and ideally with a dedi-
cated placebo-control arm, are required to establish the true
efficacy of anti-TNF therapy in this population and to iden-
tify which patients are most likely to benefit from therapy.
We believe that until this evidence is established surgical
options should be considered first and anti-TNF therapy
should be reserved for selected patients.
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