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Introduction

Crohn disease is a chronic inflammatory disorder that may affect any part of the bowel, from
mouth to anus. Three main patterns of disease have been described: inflammatory, structuring,
and fistulizing. Fistulae were first described by Crohn et al. in 1932 in their initial description of
regional ileitis [1]. Although no perianal lesions were noted by these authors, perianal fistulae were
observed in association with Crohn disease soon after by Bissell [2]. Fistulae are now recognized
as a common and important aspect of this disease. The treatment of perianal Crohn fistulae has
improved greatly over the last ten years as new medical therapies, especially infliximab, have been
developed. The purpose of this chapter is to discuss our current knowledge of perianal fistulizing
Crohn disease, focusing on its medical management.

Background

Classification

Perianal fistulae historically have been classified in a variety of ways. The most clinical useful
way to classify fistulae was recently proposed by the American Gastroenterological Association in
a position statement and technical review on perianal Crohn disease [3, 4]. They stratify perianal
fistulae into two groups: simple and complex. Simple fistulae are low, i.e. below the dentate line,
and have a superficial, low intersphincteric, or low transsphincteric origin. These fistulae also
have a single external opening, have no associated pain or fluctuation to suggest an abscess, and
have no evidence of a rectovaginal fistula or anorectal stricture. Complex fistulae, on the other
hand, are high in origin (high intersphincteric, high transsphincteric, or suprasphincteric), may
have multiple external openings, may have associated pain or fluctuation to suggest an abscess,
and may have evidence of a rectovaginal fistula or anorectal stricture. The distinction between the
two types of perianal fistula is clinically important, not only because the management varies, but
also because several studies have demonstrated higher rates of healing with simple fistulae [5–8].
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Pathogenesis

The transmural nature of the inflammation that typifies Crohn disease predisposes patients to
fistula formation. Although the pathogenesis of perianal fistulae is not known precisely, two
mechanisms seem plausible [9]. Perianal fistulae may develop locally as deep penetrating ulcers
in the anus or rectum, which then extend over time as feces is forced into the ulcers during
defecation [10]. Alternatively, these fistulae may develop after anal gland infections or abscesses
[11]. Since some of the anal glands penetrate into the intersphincteric space, infection in this
space can readily extend to the external anal sphincter or skin.

Natural History

The reported incidence of fistulae in Crohn disease patients ranges from 17% to 43% in referral-
center-based case series [12–21]. Only two population-based studies examining the natural history
of Crohn fistulae have been published to date [22, 23]. The first, a study by Hellers et al. included
826 patients diagnosed with Crohn disease in Stockholm County, Sweden, from 1955 to 1974
and observed a 23% cumulative incidence of perianal fistulae [22]. The authors noticed that the
frequency of perianal fistulae increased as the inflammatory disease became more distal, with
a 12% incidence in ileal disease, 15% in ileocolonic disease, 41% in colonic without rectal
disease, and 92% in colonic with rectal disease. More recently, Schwartz et al. examined 176
patients diagnosed with Crohn disease in Olmsted County, Minnesota, from 1970 to 1993 and
found a cumulative incidence of at least one fistula (at any site) of 21% at 1 year, 26% at 5
years, 33% at 10 years, and 50% at 20 years [23]. The corresponding cumulative incidences of
at least one perianal fistula were 12% at 1 year, 15% at 5 years, 21% at 10 years, and 26% at 20
years. Taken collectively, fistulae were located as follows: 54% perianal, 24% enteroenteric, 9%
rectovaginal, 6% enterocutaneous, 3% enterovesical, and 3% entero-intraabdominal. Interestingly,
45% of patients developed a perianal fistula before or at the time of diagnosis of Crohn disease,
an observation first noted by Gray et al. in 1965 [24] and also seen in the study by Hellers et al.
[22]. This observation highlights the frequent difficulties encountered in attempting to diagnose
Crohn disease in patients with isolated perianal disease.

The clinical course of perianal fistulae depends somewhat on their complexity. Simple fistulae
may heal spontaneously in up to 50% of cases [16, 25], whereas complex fistulae rarely heal
spontaneously [26]. A number of studies have demonstrated that simple perianal fistulae tend to
heal more completely and recur less than complex fistulae [6, 8, 25, 27, 28].

Diagnosis

Since healing rates seem to decrease when fistulae transform from simple to complex, it is tanta-
mount to recognize and treat perianal Crohn fistulae as soon as symptoms manifest themselves.
Thus, fistula location and extent must be accurately ascertained prior to commencing therapy.
Unfortunately, digital rectal examination alone is not sufficient in this capacity, with accuracy
as low as 62% [29]. Fortunately, a variety of other modalities exist, including fistulography,
pelvic CT, pelvic magnetic resonance imaging (MRI), anorectal endoscopic ultrasound (EUS),
and examination under anesthesia (EUA). Fistulography, which may cause significant patient
discomfort and more importantly may disseminate septic fistula content, has a reported diagnostic
accuracy of 16–50%, which is too low to be clinical useful [30–34]. Similarly, CT, with its
limited diagnostic accuracy of 24–60%, is also not particularly useful [35–41]. Pelvic MRI, on the
contrary, represents a vast improvement with a reported diagnostic accuracy of 76–100% and is
often used to delineate anorectal and pelvic anatomy [42–50]. Anorectal EUS is also a clinically
useful diagnostic modality with diagnostic accuracy ranging from 56–100% [41, 49, 51–56. Of
note, both pelvic MRI and anorectal EUS have been found to change surgical management in



Chapter 33 Treatment of Perianal Crohn Disease Fistulae 431

10–15% of cases [44–50, 56]. EUA performed by an experienced colorectal surgeon has long
been considered the gold standard for diagnosis of perianal fistulae in Crohn disease. However,
this view has recently been challenged by Schwartz et al. who compared EUA, MRI, and EUS in a
prospective blinded study of 34 patients with suspected Crohn perianal fistulae [49]. In this study,
a consensus gold standard was determined for each patient. The authors observed a diagnostic
accuracy exceeding 85% for all three modalities, specifically 91% for EUA and EUS and 87% for
MRI. Of note, when any two of the tests were combined, diagnostic accuracy increased to 100%.

Medical Treatment

5-Aminosalicylic Acid Derivatives

Although modestly efficacious in inducing remission in patients with mild-to-moderate Crohn
disease, the treatment of Crohn fistulae with 5-aminosalicylic acid derivatives has never been
studied in controlled trials. Thus, they cannot be recommended for the treatment of fistulizing
Crohn disease.

Corticosteroids

There are no controlled studies evaluating the use of steroids in the management of Crohn
fistulae. Unfortunately, neither the National Cooperative Crohn Disease trial nor the European
Cooperative Crohn Disease trial provided data on response in the subgroup of patients with
fistulae. However, two large uncontrolled studies have shown that corticosteroid use may actually
be detrimental to patients with fistulizing Crohn disease, as it was associated with higher rates
of surgical intervention [57, 58]. A recent retrospective case-control study of 432 patients with
Crohn disease studied risk of intra-abdominal or pelvic abscess with systemic corticosteroid use
during the previous 3 months [59]. The authors found a significant 9-fold increased risk of intra-
abdominal or pelvic abscess in patients with perforating Crohn disease who had received systemic
corticosteroids during the prior 3 months (adjusted OR = 9.03, 95% CI = 2.40–33.98). In patients
with relapsed active disease, they also reported a significant 9-fold increased risk of abscess in
patients receiving systemic steroids in the 3 months prior to presentation (unadjusted OR = 9.31,
95% CI = 1.03–83.91). For these reasons, corticosteroids should not be used in patients with
fistulizing Crohn disease.

Antibiotics

Although antibiotics are the most commonly used medication for the treatment of fistulae in
Crohn disease, there are no controlled data indicating that these agents are effective in this regard.
The use of antibiotics in fistulizing Crohn disease is based upon a number of uncontrolled case
series, each with a small number of patients [60–69]. Metronidazol, the most commonly used
antibiotic, was first discovered in 1975 to have possible efficacy by Ursing and Kamme, who
reported perianal fistula closure in 3 patients [60]. Five years later, Bernstein et al. treated 21
consecutive patients with perianal Crohn fistulae with metronidazol at a dose of 20 mg/kg/day
and observed clinical improvement in all patients, fistula closure in 83%, and complete healing in
56% [61]. These responses typically occurred within 6–8 weeks of commencement of therapy. In
1982, the same group published a follow-up study, comprised of 17 of the 21 original patients and
9 additional consecutive patients, and found that dosage reduction was associated with relapse
in all patients [63]. However, rapid healing was noted in all patients upon readministration of
metronidazol. Thus, while efficacious in the induction of improvement, metronidazol is limited
in that maintenance therapy is often required. Three other small, uncontrolled studies have also
observed efficacy with metronidazol in fistulizing Crohn disease with fistula closure rates of
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40–50%, but a high rate of relapse after cessation of therapy was seen in one of these studies
[62, 64, 65]. The typical dose of metronidazol in the treatment of fistulizing Crohn disease ranges
from 750–1500 mg/day. Adverse events associated with metronidazol are quite common, often
leading to intolerance and discontinuation of the drug, and include a distal sensory neuropathy with
paresthesias, nausea, dyspepsia, fatigue, glossitis, metallic taste, and a disulfiram-like reaction to
alcohol ingestion [70].

Given that adverse events are commonly problematic with metronidazol, ciprofloxacin began
to be used in the late 1980s and early 1990s to treat Crohn fistulae [66–69]. The first report
of ciprofloxacin use in this setting was by Turunen et al. who studied 8 patients with severe
perianal disease and 1 patient with enterocutaneous fistula refractory to metronidazol [66]. In
this study, in which patients were given 1000–1500 mg/day of ciprofloxacin for 3–12 months,
the authors found that all patients demonstrated initial improvement, but 50% continued to have
persistent drainage, which required surgical intervention in several patients. As with metronidazol,
relapses were common upon cessation of therapy, but improvement was seen upon reinstitution
of therapy in most cases. A subsequent study, published only in abstract form by Wolf et al.
noted improvement in 4 out of 5 patients with severe perianal disease within 5 weeks of treatment
[67]. Combination therapy with ciprofloxacin and metronidazol has been examined by Solomon
et al. in a retrospective study of 14 patients [68]. They observed improvement in 9 patients
and fistula closure in 3 patients within 12 weeks, but like previous antibiotic studies, they
also reported that relapse was the norm following discontinuation of therapy. The typical dose
of ciprofloxacin in the treatment of fistulizing Crohn disease ranges from 1000–1500 mg/day.
Adverse events with ciprofloxacin are uncommon and include headache, nausea, diarrhea, rash,
and spontaneous tendon rupture [71, 72]. In pediatric population caution should be exercised
regarding possible effect on developing musculoskeletal system due to toxicity observed in juvenile
animal data.

To date, there has been no comparative study published comparing metronidazol and
ciprofloxacin in the treatment of fistulizing Crohn disease. There is now a trial ongoing evaluating
metronidazol versus ciprofloxacin versus placebo for Crohn fistula funded by the Crohn and
Colitis Foundation of America.

6-Mercaptopurine/Azathioprine

No controlled trials examining fistula healing with 6-mercaptopurine (6-MP) or azathioprine as
a primary endpoint have ever been published. In the very first publication documenting use of
azathioprine in Crohn disease, Brooke et al. reported that all 6 patients with fistulizing disease
who had received azathioprine demonstrated marked clinical improvement in their fistulae [73].
Since then, five randomized controlled trials, which investigated healing of fistulae as a secondary
endpoint, have been published (Table 33.1) [74–78]. The studies used improvement or complete
healing of fistulae as the outcome measure. With the exception of the trial by Present et al. the
studies had very few patients with fistulizing disease. The studies were quite heterogeneous with
respect to duration of therapy; there was also some variability in medication used and dosage.
Three of the five trials observed higher rates of fistula improvement with 6-MP or azathioprine
[75, 76, 78]. Of note, the study by Present et al. observed a 31% rate of complete closure of the
fistulae in the group receiving 6-MP versus 6% for the placebo group [78]. A meta-analysis of
these five trials reported an overall response rate (defined as improvement or complete healing)
in 54% of patients treated with 6-MP or azathioprine compared to 21% in patients treated with
placebo [80]. The corresponding pooled odds ratio for fistula healing with 6-MP or azathioprine
was 4.44 (95% CI = 1.50–13.20). When interpreting the results of this meta-analysis, it is important
to keep in mind that the majority of the fistulous cases (46 out of 70, or 66%) were derived from
a single study conducted at a single center [78]. Thus, the results of the meta-analysis were driven
largely by that one study. Moreover, as mentioned previously, fistula healing was not a primary
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Table 33.1. Randomized controlled trials for treatment of fistulizing Crohn’s disease with 6-MP
or azathioprine.

Author, Year N Drug, Dose Rx Time Response Drug Response Placebo P-value

Willoughby et al.,
1971 [74]

3 Azathioprine,
2 mg/kg/d

24 wk 0/2 (0%) 0/1 (0%) NR

Rhodes et al.,
1971 [75]

6 Azathioprine,
2 mg/kg/d

2 mo 2/4 (50%) 0/2 (0%) NR

Klein et al.,
1974 [76]

10 Azathioprine,
3 mg/kg/d

4 mo 4/5 (80%) 2/5 (40%) NR

Rosenberg et al.,
1975 [77]

5 Azathioprine,
2 mg/kg/d

26 wk 0/4 (0%) 1/1 (100%) NR

Present et al.,
1980 [78]

46 6-MP, 1.5
mg/kg/d

1 yr 16/29 (55%) 4/17 (24%) NR

Abbreviations: 6-MP, 6-mercaptopurine; N, number of patients; Rx, treatment; NR, not reported

endpoint for any of the individual trials. In addition, two uncontrolled case series, one in adults
and one in children, have been published [80, 81]. The adult series, by Korelitz et al. treated 34
patients with 6-MP at a dose of 1.5 mg/kg/day with various types of fistulae, including perianal
(18 patients), abdominal wall (8 patients), enteroenteric (7 patients), rectovaginal (6 patients),
and vulvar (2 patients) [80]. Complete fistula closure was achieved in 39% of patients, with an
additional 26% showing improvement. This study also underscored the importance of maintenance
therapy. Fistulae remained closed for 1–5 years in 46% of patients (6 out of 13) who remained
on 6-MP, and relapses tended to occur within 2 weeks to 9 months after discontinuation of the
drug. Healing was once again achieved upon readministration of 6-MP. Furthermore, the authors
noted that although all types of fistulae responded to 6-MP, abdominal wall and enteroenteric
fistulae responded particularly well. The pediatric retrospective series evaluated 6-mercaptopurine
or azathioprine therapy for fistulas, drainage, induration, and tenderness by Irvine Perianal Disease
Activity Index score ranging from 0–20. Twenty patients met the study criteria and five (25%)
were considered treatment failures. Of the remaining 15 patients who were treated for minimum
of six months, 67% had an improvement in drainage, 73% in tenderness, 60% in induration, and
40% in fistula closure. The mean Irvine PDAI was 7.67 ± 2.19 initially and 4.40 ± 1.72 after six
months of therapy (p<0.001).

The combination of azathioprine and antibiotics has also been investigated. Recently, Dejaco
et al. published a prospective, open-label study evaluating the use of an 8-week course of
ciprofloxacin and/or metronidazol as a bridge to azathioprine in the treatment of 52 patients with
perianal fistulae [82]. In this trial, 17 patients had been taking azathioprine prior the start of the
study, and another 14 patients were initiated on azathioprine after the 8-week course of antibiotics.
At week 8, 50% of patients had improved and 25% had achieved complete healing. At week 20,
improvement was seen overall in 35% of patients with complete healing in 18%. Patients who
received azathioprine were significantly more likely to achieve response at week 20 than those
who did not receive azathioprine (48% vs. 15%, p = .03). Thus, more evidence is provided that
maintenance therapy is critical to continued fistula healing.

The cost-utility of the combination of metronidazol and 6-MP with or without infliximab has
been studied by Arseneau et al. who designed a 1-year Markov model for therapy of perianal
Crohn fistulae [83]. They observed that all treatment strategies had similar effectiveness, but
strategies involving infliximab were much more expensive. Their conclusion, therefore, was
that the incremental benefit of infliximab may not justify the higher cost over a 1-year period.
Metronidazol combined with 6-MP appears to have the highest initial cost-utility in the treatment
of fistulizing perianal Crohn disease.
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Typical doses of 6-MP and azathioprine used in clinical trials were 1–1.5 mg/kg/day and
2–3 mg/kg/day, respectively. Currently, there is some debate as to whether dosing according to
level of the active metabolites, the 6-thioguanine nucleotides, should be employed routinely. A
recent meta-analysis has demonstrated that higher 6-thioguanine nucleotide levels (especially >
230–260 pmol/108red blood cells) were associated with clinical remission [84]. Adverse events
are common with 6-MP and azathioprine, occurring in 9–15% of patients, and include allergic
reactions, bone marrow suppression (especially leukopenia), pancreatitis, infection, hepatotoxicity,
non-Hodgkin’s lymphoma, and other gastrointestinal side effects (nausea, vomiting, and abdominal
pain) [79, 85, 86].

Methotrexate

Methotrexate has been shown to be effective in the induction and maintenance of remission of
Crohn disease in several controlled trials. Unfortunately, these studies did not address fistulizing
disease. To date, only two retrospective case series have been published which examined the
use of methotrexate for Crohn fistula [87, 88]. The first, by Vandeputte et al. analyzed 20
patients, 8 of whom had fistulae, refractory to azathioprine and requiring continuous corticosteroid
treatment [87]. The authors reported improvement in 70% of patients overall with parenteral
methotrexate within 12 weeks but did not specify the outcome of the patients with fistulae. The
other series, by Mahadevan et al. included 37 courses of intramuscular and/or oral methotrexate
given to 33 patients, 16 of whom had fistulae and were intolerant or refractory to 6-MP [88].
Complete fistula closure was achieved in 25% with another 31% showing improvement. Similar
to other medications, fistulae often recurred when the dose of intramuscular methotrexate was
decreased or when the route of administration was changed to oral. Thus, methotrexate may
represent a reasonable alternative to patients who fail or cannot tolerate 6-MP or azathioprine, and
long-term maintenance therapy is likely necessary; however, prospective randomized placebo-
controlled trials are still needed to evaluate formally the efficacy of methotrexate for fistulizing
Crohn disease. The initial dose of methotrexate suggested is 25 mg intramuscularly every week.
Concurrent administration of folate is advocated to lessen nausea. Adverse events are common and
include hepatic fibrosis, bone marrow suppression, pneumonitis and pulmonary fibrosis, nausea,
and teratogenicity [89, 90].

Cyclosporine A

There are no controlled trials documenting efficacy of cyclosporine for the treatment of fistulizing
Crohn disease. To date, ten case series, with a total of 64 patients, assessing cyclosporine in
Crohn fistula have been published [91–100]. The largest series, by Present and Lichtiger, looked
at 16 patients with various types of Crohn fistulae (perianal, rectovaginal, and enterocutaneous)
treated with intravenous cyclosporine at a dose of 4 mg/kg/day and observed improvement
in 88% with complete fistula closure in 44% [95]. The mean time to response was rather
short at just over 7 days. The authors noted that 36% of patients relapsed when converted
to oral cyclosporine. Taken collectively, the ten case series showed an initial response rate of
fistulizing Crohn disease to intravenous cyclosporine of 83% at doses of 2.5–5 mg/kg/day (mostly
4 mg/kg/day). The overall rate of fistula recurrence after discontinuing oral cyclosporine was
62%, however, and thus, most authorities will use cyclosporine as a bridge to other maintenance
therapies, such as 6-MP or azathioprine [9, 26, 101]. The recommended initiation intravenous
dose of cyclosporine is 4 mg/kg/day for one week, followed by oral formulation, typically 6–8
mg/kg/day, all dosed by levels. Adverse events are common and include paresthesias, hirsutism,
hypertension, tremor, renal insufficiency, headache, opportunistic infections, gingival hyperplasia,
seizures, and hepatotoxicity [89, 102].
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Tacrolimus

Several uncontrolled case series, with a total of 16 patients with Crohn fistulae, have suggested
that tacrolimus may have efficacy in the management of fistulizing disease [103–106]. The only
controlled trial of tacrolimus for fistulizing Crohn disease is a randomized, double-blind, placebo-
controlled study of 48 patients with perianal or enterocutaneous fistulae by Sandborn et al. [107].
In this study, patients received oral tacrolimus at 0.2 mg/kg/day or placebo for 10 weeks. The
primary endpoint, fistula improvement (defined as closure of > 50% of draining fistulae and
maintenance of closure for at least 4 weeks), occurred in 43% of patients receiving tacrolimus,
compared to 8% of patients on placebo (p = .004). There was no difference in the secondary
endpoint, fistula remission (defined as closure of all fistulae and maintenance of that closure
for at least 4 weeks), between the two groups (10% of tacrolimus-treated patients vs. 8% of
placebo-treated patients). Of note, 38% of patients treated with tacrolimus developed increases in
serum creatinine to > 1.5 mg/dL, necessitating dose reduction. Recently, Gonzalez-Lama et al.
conducted a small, uncontrolled, prospective, open-label study of long-term oral tacrolimus at a
dose of 0.1 mg/kg/day in 10 patients with Crohn fistulae refractory to all conventional therapy,
including infliximab [108]. Patients in the study had perianal, enterocutaneous, and rectovaginal
fistulae. The authors found that after 6–24 months of follow-up, 50% of patients achieved complete
response and an additional 40% showed improvement. Importantly, no relapses and no cases
of nephrotoxicity occurred throughout the follow-up period. In addition to nephrotoxicity, other
adverse events associated with tacrolimus include headache, insomnia, paresthesias, tremor, and
leg cramps [107].

Infliximab

Given that inflammation in Crohn disease is associated with high levels of tissue tumor necrosis
factor-� (TNF-�) expression, therapies directed against this cytokine have become a recent focus
of interest. Infliximab, a chimeric (75% human, 25% murine) IgG1 monoclonal antibody directed
against TNF-�, is the prototype anti-TNF-� agent and has now become the cornerstone in
medical therapy of fistulizing Crohn disease. Several uncontrolled studies have shown efficacy
of infliximab in this regard [109–111]. Infliximab has also been shown to be efficacious in the
treatment of Crohn fistula in two multicenter randomized, double-blind, placebo-controlled trials
[112, 113]. The first, by Present et al. randomized 94 patients with draining abdominal (10%
of patients) or perianal (90% of patients) fistulae to placebo, infliximab at a dose of 5 mg/kg,
or infliximab at 10 mg/kg, administered intravenously at weeks 0, 2, and 6 [112]. The primary
endpoint was a reduction in the number of draining fistulae by > 50%, which was maintained
for at least 4 weeks, and a secondary endpoint was closure of all fistulae. The authors found
that the primary endpoint was achieved in 68% of patients who received infliximab at 5 mg/kg
and 56% of patients who received infliximab at 10 mg/kg, compared to 26% of patients who
received placebo (p = .002 and p = .02, respectively). Closure of all fistulae was achieved in
55% of patients who received infliximab at 5 mg/kg and 38% of patients who received infliximab
at 10 mg/kg, compared to only 13% of patients who received placebo (p = .001 and p = .04,
respectively). The median time to response was 14 days for infliximab-treated patients vs. 42
days for patients assigned to placebo, and the majority of patients of infliximab-treated patients
achieved fistula closure prior to the third infusion. Eleven percent of infliximab-treated patients
developed a perianal abscess, possibly resulting from premature closure of the cutaneous end
before closure of the rest of the fistula tract. However, the overall rates of infection did not differ
between the infliximab and placebo groups.

In the study by Present et al. the median duration of response was three months, suggesting
that, similar to the treatment of Crohn fistula with other medications, maintenance therapy may be
required. In addition, since the treatment of luminal Crohn disease with infliximab often neces-
sitates maintenance therapy, it should not come as a surprise that maintenance infliximab may
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be of benefit in the management of fistulizing Crohn disease. The other multicenter, randomized,
double-blind, placebo-controlled trial of infliximab for Crohn fistula, the ACCENT II trial
(A Crohn Disease Clinical Trial Evaluating Infliximab in a New Long-Term Treatment Regimen
in Patients with Fistulizing Crohn Disease) reported by Sands et al. followed 282 patients with
draining perianal, abdominal, and rectovaginal fistulae [113]. All patients were induced with
infliximab at 5 mg/kg at weeks 0, 2, and 6, and response, defined as a reduction in the number
of draining fistulae by > 50% for at least 4 weeks, was achieved in 195 patients (69%), similar
to the induction response rate reported by Present et al. At week 14, these 195 responders were
then randomly assigned to receive infusions of either infliximab 5 mg/kg or placebo every 8
weeks until week 54. The primary endpoint was time to loss of response. The authors observed
a median time to loss of response of 40 weeks in infliximab-maintained patients vs. 14 weeks in
placebo-assigned patients (p = .001). Overall, 42% of patients in the infliximab group had a loss
of response, compared to 62% in the placebo group. At week 54, 46% of patients treated with
infliximab still had a response, versus 23% of patients treated with placebo (p = .001). In addition,
at week 54, 36% of patients in the infliximab group had a complete absence of draining fistulae,
compared to 19% in the placebo group (p = .009). Sands et al. subsequently performed a post-hoc
analysis of the ACCENT II data looking at the efficacy of infliximab induction and maintenance
in the subset of women with rectovaginal fistulae [114]. Twenty-five of the original 138 women
had a total of 27 draining rectovaginal fistulae at baseline. At week 14, 64% of these 25 women
had responded and were then randomized to receive infliximab or placebo maintenance therapy.
The authors reported a median time to loss of response of 46 weeks for the infliximab group vs.
33 weeks in the placebo group.

The social impact of infliximab in patients with active fistulizing Crohn disease has also been
investigated in two recent studies. Cadahia et al. were interested in the effect of infliximab
induction treatment on health-related quality of life, and thus, they conducted a prospective
observational study of 25 patients who received three-dose induction infliximab therapy for single
or multiple draining abdominal or perianal fistulae [115]. The authors found that health-related
quality of life, as measured by the SF-36, demonstrated significant improvement in the physical
domain after 4 and 10 weeks. In addition, a significant increase in IBDQ score was seen after 4
weeks. More recently, Lichtenstein et al. evaluated the impact of infliximab maintenance therapy
on the number of hospitalizations, surgeries, and procedures in patients with fistulizing Crohn
disease [116]. Using data from the ACCENT II trial, they revealed that compared to patients who
received placebo, patients who received maintenance infliximab had significantly fewer number
of mean hospitalization days (0.5 vs. 2.5 days), hospitalizations (0.11 vs. 0.31), total surgeries
and procedures (65 vs. 126), inpatient surgeries and procedures (7 vs. 41), and major surgeries
(2 vs. 11).

Mechanistically, infliximab’s effects on mucosal cytokine profiles may predict which patients
with fistulizing Crohn disease will relapse. Agnholt et al. recently collected tissue samples for
cytokine analysis from 26 patients with Crohn fistulae [117]. They observed that fistula healing
was associated with decreased production of TNF-�, interferon-�, and interleukin-10, while
relapse was associated with increased production of interferon-�.

Despite all of its reported success, the use of infliximab may not obviate the need for surgical
management of Crohn fistulae in many cases. Poritz et al. retrospectively examined surgical rates
in patients treated with infliximab for fistulizing Crohn disease at a single institution [118]. Among
the 26 patients with various types of fistulae, 46% experienced a partial response to infliximab,
and an additional 23% had fistula closure. However, 54% of patients overall still required surgery
after infliximab therapy and another 23% continued to open fistulous drainage but refused surgery.
Of note, none of the patients with either enterocutaneous or peristomal fistulae were healed with
infliximab treatment. Moreover, as alluded to previously, infliximab therapy may not be the most
cost-effective initial strategy in the management of Crohn perianal fistulae, according to the cost-
utility analysis performed by Arseneau et al. [83]. Compared to the combination of 6-MP and
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metronidazol, any initial intervention involving infliximab resulted in an increase in incremental
cost-utility by more than $350,000 per quality-adjusted life year, due exclusively to the high cost
of infliximab.

The effectiveness of infliximab in combination with other medical therapies for fistulizing
Crohn disease has also been investigated in several studies [119–121]. West et al. conducted
a double-blind, placebo-controlled trial of ciprofloxacin overlapping with infliximab in patients
with perianal Crohn fistulae [119]. In this study, 24 patients were randomized to receive either
ciprofloxacin at 1000 mg/day or placebo for 12 weeks in addition to infliximab at 5 mg/kg at weeks
6, 8, and 12. Patients were followed for 18 weeks, and the primary endpoint was reduction in the
number of draining fistulae by > 50%. The authors reported that 73% of the ciprofloxacin-treated
patients responded, compared to 39% in the placebo group. One caveat is that the response rate to
infliximab alone was much less than in other infliximab studies, in which at least 60% of patients
responded. Infliximab has also been evaluated in combination with immunomodulator therapy.
Ochsenkühn et al. performed an uncontrolled pilot study of long-term 6-MP (at 1 mg/kg/day) or
azathioprine (at 2–2.5 mg/kg/day) in combination with induction infliximab in 16 patients [120].
They found that 75% of patients achieved complete fistula closure which persisted for more than 6
months (median time of 10 months). As seen previously, the median time to fistula closure was 14
days. A similar uncontrolled pilot study by Schröder et al. followed 12 consecutive patients with
Crohn fistulae intolerant or resistant to azathioprine [121]. Patients were treated with induction
infliximab and long-term methotrexate at 20 mg/week (intravenously for 6 weeks, followed by
oral thereafter). The authors observed that 33% of patients experienced complete fistula closure
for at least 6 months (median 13 months), and 25% had a partial response. While providing a
suggestion of efficacy of combination therapy for treatment of fistulizing Crohn disease, controlled
trials have yet to be performed.

The combination of infliximab with surgical intervention in the treatment of Crohn perianal
fistulae has also been recently assessed in a several studies [6, 7, 122, 123]. Regueiro and
Mardini retrospectively analyzed 32 consecutive patients with perianal Crohn fistulae, all of
whom had received at least 3 induction doses of infliximab and some of whom had additionally
undergone an EUA with seton placement prior to infliximab treatment [6]. Response was defined
as complete closure and cessation of drainage from the fistula. They found that compared to
patients treated with infliximab alone, patients who had a preinfusional EUA with seton placement
had a significantly higher rate of initial response (100% vs. 83%, p = .014), lower rate of
recurrence (44% vs. 79%, p = .001), and longer time to recurrence (13.5 months vs. 3.6 months,
p = .0001). Another study, by van der Hagen et al. compared 10 patients treated with seton
placement followed by infliximab to 7 patients treated with surgery alone in a retrospective review
of consecutive patients with complex perianal fistulae [122]. After a median follow-up of 19
months, all patients achieved fistula healing. Fistula recurrence was seen in one patient (10%) in
the combined therapy group vs. two patients (29%) in the surgery alone group. Two other case
series have also documented favorable rates of fistula healing with seton placement followed by
induction and maintenance infliximab, with complete and partial healing rates of 67% and 19%,
respectively, in one study [8] and 47% and 53%, respectively, in the other [123].

Adverse events with infliximab treatment are common and include infusion reactions, delayed-
type hypersensitivity reactions, formation of human antichimeric antibodies (currently known
as antibodies to infliximab [ATI]), formation of antinuclear and anti-double-stranded DNA
antibodies, and drug-induced lupus-like reactions [124–126]. In addition, infectious complica-
tions seem to be increased, but serious infections, such as pneumonia, sepsis, tuberculosis, and
opportunistic infections, including listeriosis, aspergillosis, histoplasmosis, coccidiomycosis, and
Pneumocystis carinii pneumonia, occur only rarely [127–131]. Finally, there have been isolated
case reports of hepatic necrosis and non-Hodgkin’s lymphoma in patients treated with infliximab,
although it has not been determined whether these events were the direct consequence of infliximab
therapy.
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Other Anti-TNF-alpha Agents

Several other anti-TNF-� medications have shown promise in the treatment of fistulizing Crohn
disease and may provide an alternative option for patients in whom infliximab either is not
tolerated, has lost efficacy, or was never effective. Adalimumab, a fully human IgG1 monoclonal
antibody, was investigated by Sandborn et al. in a recent pilot study of 24 patients with Crohn
disease who had lost responsiveness or developed intolerance to infliximab [132]. In this 12-week,
uncontrolled trial, patients received 80 mg of subcutaneous adalimumab at week 0, followed by
40 mg every other week starting at week 2. Nine patients in the study had fistulizing disease with
open and draining perianal or enterocutaneous fistulae. The authors observed fistula improvement,
defined as a reduction in the number of draining fistulae by > 50%, in 2 patients (22%) at week
2, 4 patients (44%) at week 4, and 5 patients (56%) at week 12. Complete fistula closure was
achieved in 1 patient (11%) and week 2, 3 patients (33%) at week 4, and 3 patients (33%) at
week 12. Overall, among the 24 patients, 71% experienced adverse events, which were serious
in only 2 patients (8%) and required withdrawal in 1 patient with new-onset seizure. Reported
adverse events included upper respiratory infection, headache, bronchitis, rash, fatigue, arthritic
pain, abdominal pain, back ache, nausea, perianal abscess, numbness, and injection site reaction.
However, since this study was not placebo-controlled, it is difficult to say which of these adverse
reactions can be attributed directly to adalimumab.

CDP571, a humanized (95% human, 5% murine) IgG4 monoclonal antibody, has been also been
assessed for efficacy in the treatment of Crohn fistulae in two multicenter, randomized, double-blind,
placebo-controlled trials [133, 134]. The first study, by Feagan et al. published only in abstract form,
treated 71 patients with steroid-dependent Crohn disease with intravenous CDP571 at 20 mg/kg or
placebo at week 0, followed by a second infusion of CDP571 at 10 mg/kg or placebo at week 8
[133]. At week 16, among the subgroup of patients with draining perianal fistulae, fistula closure
was achieved in 25% of patients who received CDP571, compared to none in the placebo group.
The other study, by Sandborn et al. followed 169 patients for 24 weeks, during which patients
received an initial infusion of CDP571 at either 10 mg/kg or 20 mg/kg or placebo, followed by
CDP571 at 10 mg/kg or placebo every 8–12 weeks [134]. This study included 37 patients with
open perianal or enterocutaneous fistulae and reported that 50% of patients treated with CDP571
achieved fistula closure vs. 15% of patients who received placebo. Adverse events due to CDP571
include infusion reactions, formation of anti-idiotype antibodies, development of new antinuclear
or anti-double-stranded DNA antibodies, insomnia, pruritus, and rash [133, 134].

Thalidomide has also been preliminarily evaluated in the treatment of fistulizing Crohn disease
in two open-label pilot studies [135, 136]. The first study, by Ehrenpreis et al. enrolled 22 patients
with refractory Crohn disease to receive oral thalidomide at 200 or 300 mg/day for 12 weeks
[135]. At week 4, of the 13 patients with fistulae, 9 patients (69%) responded, 3 patients (23%)
achieved remission, and 2 patients (15%) had closure of all fistulae. Nine patients with fistulizing
disease completed the 12 weeks of treatment. Of these 9 patients, all (69%) were responders, 6
patients (46%) achieved remission, and 5 patients (38%) had complete closure of all fistulae. The
other pilot study, by Vasiliauskas et al. treated 12 patients with steroid-dependent Crohn disease
with 50 or 100 mg/day of thalidomide for 12 weeks [136]. Of the 6 patients with active perianal
fistulae at the time of entry into the study, five (83%) had improvement in symptoms after 4 weeks.
Four of these 6 patients with fistulizing disease completed 12 weeks of treatment. Fistula closure
was achieved in 1 patient (17%) at week 12, with improvement in another 2 patients (33%).
Adverse events are common with thalidomide therapy and include severe somnolence, peripheral
neuropathy, teratogenicity, peripheral edema, constipation, seborrheic dermatitis, hypertension,
muscle spasm, and diffuse rash [135, 136].

Novel Therapies

A variety of other therapies for fistulizing Crohn disease have been suggested to be of possible
benefit in uncontrolled case series or anecdotally. These include elemental diets, bowel rest with
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total parental nutrition, mycophenolate mofetil, granulocyte-colony stimulating factor, hyperbaric
oxygen, and coagulation factor XIII [137–157]. However, controlled trials are required before
any of these modalities can be recommended for routine use.

Summary

The treatment of perianal fistulizing Crohn disease has evolved greatly in the last fifteen years,
due largely to improvements in medical therapy. Tables 33.2 and 33.3 summarize all published
controlled and uncontrolled trials of immunomodulator and biological therapy for the treatment
of Crohn fistulae. The advent of immunomodulators and anti-TNF-� agents has transformed the
treatment of Crohn fistulae from almost exclusively surgical to placing a much larger emphasis
on medical therapy, either as initial therapy alone, with surgery reserved for refractory cases, or

Table 33.2. Controlled trials for treatment of fistulizing Crohn’s disease with immunomodulators
and biological agents.

Author, Year N Drug, Dose Rx Time Response
Drug

Response
Placebo

P-value

Immunomodulators
Azathioprine/6-MP
Willoughby et al.,
1971 [74]

3 Azathioprine,
2 mg/kg/d

24 wk 0/2 (0%) 0/1 (0%) NR

Rhodes et al.,
1971 [75]

6 Azathioprine,
2 mg/kg/d

2 mo 2/4 (50%) 0/2 (0%) NR

Klein et al.,
1974 [76]

10 Azathioprine,
3 mg/kg/d

4 mo 4/5 (80%) 2/5 (40%) NR

Rosenberg et al.,
1975 [77]

5 Azathioprine,
2 mg/kg/d

26 wk 0/4 (0%) 1/1 (100%) NR

Present et al.,
1980 [78]

46 6-MP, 1.5
mg/kg/d

1 yr 16/29 (55%) 4/17 (24%) NR

Total 70 22/44 (50%) 7/26 (27%)

Tacrolimus
Sandborn et al.,
2003 [107]

48 Tacrolimus,
0.2 mg/kg/d

10 wk 9/21 (43%) 2/25 (8%) .004

Biological agents
Infliximab
Present et al.,
1999 [112]

94 Infliximab,
5 mg/kg

14 wk 21/31 (68%) 8/31 (26%) .002

Infliximab,
10 mg/kg

18/32 (56%) .02

Sands et al.,
2004 [113]

195 Infliximab,
5 mg/kg

54 wk 42/91 (46%) 23/98 (23%) .001

Time to loss of
response = >
40 wk

Time to
loss of
response
= 14 wk

< .001

Total 289 81/154 (53%) 31/129
(24%)

CDP571

Sandborn et al.,
2001 [134]

37 CDP571,
10 or
20 mg/kg

24 wk 12/24 (50%) 2/13 (15%) .074

Abbreviations: N, number of patients; Rx, treatment; NR, not reported; 6-MP, 6-mercaptopurine
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Table 33.3. Uncontrolled trials for treatment of fistulizing Crohn disease with immunomodulators
and biological agents.

Author, Year N Drug, Dose Initial Response Sustained
Response

Immunomodulators
Methotrexate
Mahadevan et al., 2003 [88] 16 Methotrexate, 25 mg/wk im 9/16 (56%) 3/16 (19%)
Cyclosporin A
Fukushima et al., 1989 [91] 1 Cyclosporin A, 8 mg/kg/d po 1/1 (100%) 1/1 (100%)
Lichtiger, 1990 [92] 10 Cyclosporin A, 4 mg/kg/d iv 6/10 (60%) NR
Markowitz et al., 1990 [93] 1 Cyclosporin A, 4 mg/kg/d iv 0/1 (0%) 0/1 (0%)
Hanauer et al., 1993 [94] 5 Cyclosporin A, 4 mg/kg/d iv 5/5 (100%) 2/5 (40%)
Present et al., 1994 [95] 16 Cyclosporin A, 4 mg/kg/d iv 14/16 (88%) 9/16 (56%)
Abreu-Martin et al., 1996 [96] 2 Cyclosporin A, 2.5 mg/kg/d iv 2/2 (100%) 1/2 (50%)
O’Neill et al., 1997 [97] 8 Cyclosporin A, 4 mg/kg/d iv 7/8 (88%) 0/8 (0%)
Hinterleitner et al., 1997 [98] 7 Cyclosporin A, 5 mg/kg/d iv 9/9 (100%) 4/9 (44%)
Egan et al., 1998 [99] 9 Cyclosporin A, 4 mg/kg/d iv 7/9 (78%) 2/8 (25%)
Gurudu et al., 1999 [100] 3 Cyclosporin A, 4 mg/kg/d iv 2/3 (67%) NR
Total 64 53/64 (83%) 19/50 (38%)

Biological agents
Adalimumab
Sandborn et al., 2004 [132] 9 Adalimumab, 80/40 mg qow 5/9 (56%) NR

Thalidomide
Ehrenpreis et al., 1999 [135] 13 Thalidomide, 200 or 300 mg/d 9/13 (69%) NR
Vasiliauskas et al., 1999 [136] 6 Thalidomide, 50 or 100 mg/d 1/6 (17%) NR
Total 19 10/19 (53%) NR

Abbreviations: N, number of patients; NR, not reported; im, intramuscular; po, oral; iv, intravenous; qow, every other
week

in combination with surgery from the start. For this reason, gastroenterologists and surgeons must
work in concert in order to provide the best care for each patient. Proper fistula management
also relies heavily on accurate diagnosis, especially defining the anatomy of the fistula, ascer-
taining whether abscess formation is present, and determining the location and extent of intestinal
inflammation.
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