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SUMMARY

Background

Fistulae will develop in approximately one-third of patients with
Crohn’s disease. With an expected spontaneous healing rate of only
10%, fistulizing Crohn’s disease requires a comprehensive strategy with
a medical and possible surgical approach.

Aim
To summarize the current literature evaluating various medical options
for treating patients with fistulizing Crohn’s disease.

Methods

A literature review was conducted using PubMed (search terms: Crohn’s
disease and fistula) and manual search of references among the identi-
fied studies and relevant review papers to identify papers that present
data on medical treatment of fistulizing Crohn’s disease.

Results

The first line of medical therapy remains antibiotics (metronidazole and
ciprofloxacin). Mercaptopurine and azathioprine are medications that
are effective in treating fistulizing Crohn’s disease. The current gold
standard of medical treatment to induce and maintain remission for fis-
tulizing Crohn’s disease is infliximab. Used as induction therapy, inflix-
imab produced a 62% clinical response, and a complete closure rate of
46%. A maintenance therapy trial demonstrated at 54 weeks, 46% of
patients receiving infliximab continued to respond to treatment, com-
pared with 23% in the placebo group (P = 0.001).

Conclusion
Further research to find new therapies and to improve our existing
medical treatment of fistulizing Crohn’s disease is required.
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INTRODUCTION

The management of patients with fistulae has been a
complicated problem with many possible treatment
strategies requiring the expertise of both a gastroenter-
ologist and a general surgeon. The clinical conse-
quences of fistulae depend on its tract. In general,
there are two types of fistulae - internal and external.
Internal fistulae are those, which terminate in the body
and may not have significant clinical consequences.
External fistulae terminate on the skin, perianal sur-
face, or stoma site, and are typically associated with
pain and discharge. The impact of this complication
has been appreciated ever since the initial description
of Crohn’s disease. Almost one half of the initial
14 patients with Crohn’s disease reported in 1932 had
fistulae." A recent population-based estimate of the
incidence of fistulae in patients with Crohn’s disease
was determined from a cohort of patients diagnosed in
Olmstead County, Minnesota from 1970 to 1995.2 At
least one fistula episode was diagnosed in 35% of this
cohort during this time interval.? Of these fistulae 54%
were perianal, 24% were enteroenteric, 9% were
rectovaginal and 13% were classified as ‘other’ type”
(Figure 1). The cumulative incidence of fistulae in this
cohort was estimated to be 33%  after 10 years, and
500 after 20 years from diagnosis.” Once a patient
with Crohn’s disease develops a fistula, achieving
healing is a lengthy process, and multiple relapses can
be expected. The first priority in developing a thera-
peutic plan is to properly define the anatomy of the
fistula. It has been suggested that the results from a
combination of two of the following tests is the most

Other
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Figure 1. Distribution of fistulae from patients in the
Olmstead County, Minnesota. Crohn’s disease cohort, from
1970 to 1995 (with permission from American Gast-
roenterological Association).?

optimal way to accurately define a fistula: magnetic
resonance imaging (MRI) of the pelvis, endoscopic
ultrasound (EUS) and examination under anaesthesia.’
Features of interest include the course of the tracts
through the anal sphincter structures, their number
and complexity, and the presence of abscess. Once
adequately defined, medical and surgical strategies can
be recommended to treat the condition. The aim of
this study was to review medical strategies that have
been investigated in attempting to treat fistulae in
patients with Crohn’s disease - a complication with
serious clinical and psychosocial consequences. The
majority of the published evidence regarding the med-
ical management of fistulizing Crohn’s disease deals
with treating external fistulae, and the results sum-
marized in this study may not be relevant for internal
fistulae.

NO TREATMENT

Probably the most accurate assessment of the sponta-
neous healing rate of fistulae in patients with Crohn’s
disease can be estimated by the placebo rates in var-
ious placebo-controlled clinical trials of medical treat-
ment for this condition (Table 1). In a trial evaluating
mercaptopurine (MP) for the management of Crohn’s
disease, only one of 17 (6%) patients receiving placebo
medication completely healed their fistula within
1 year.* In the initial multicentre placebo-controlled
trial evaluating infliximab for treatment of fistulizing
Crohn’s disease, 13% of patients receiving placebo
medication had complete closure of all fistulae after
within 18 weeks of being followed.” In a multicentre
placebo-controlled trial evaluating tacrolimus for
treatment of fistulizing Crohn’s disease, 8% of patients
receiving placebo medication had complete closure of
fistulae.® An anticipated healing rate of fistulae in
patients with Crohn’s disease of only approximately
10% suggests that treatment is required to deal appro-
priately with this problem (Table 1).

MEDICATIONS THAT SHOULD NOT BE USED
TO TREAT FISTULIZING CROHN'S DISEASE

The use of aminosalicylates for the treatment of Cro-
hn’s disease in general has recently been questioned.”
The role of these agents in treating fistulizing Crohn’s
disease has not been shown to be effective.

A goal in the management of patients with Crohn’s
disease in general is to limit the patient’s exposure to
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Table 1. Spontaneous healing Active Number Time at Complete
rates of fistula in patients with medication of response closure of
Crohn’s disease from placebo- Trial evaluated patients evaluated fistulae (%)
controlled trials

Present et al.’ MP 17 1 year 1 (6)

Present et al.* Infliximab 31 18 weeks 4 (13)

Sandborn et al.” Tacrolimus 25 10 weeks 2 (8)

Total 73 7 (10)

MP, mercaptopurine.

corticosteroids. This is of particular importance when
treating patients with fistulizing Crohn’s disease
because of increased complications that have been
reported when these patients are given corticosteroids.
Using corticosteroids in patients with fistulizing Cro-
hn’s disease increased the need of surgery in two
uncontrolled clinical trials.* ° In a large trial of 452
patients, 43 patients were given corticosteroids and
had abdominal masses presumed to be related to fis-
tula; three deaths were reported in this subgroup.'®

ANTIBIOTICS

There are potentially two roles for antibiotic treatment
- as primary therapy for healing the fistula, and as an
adjuvant to other treatment strategies to help in treat-
ing infection and abscess that may arise from fistulae.

Case series and uncontrolled clinical trials comprise
the evidence available for antibiotics in treating
patients with fistulizing Crohn’s disease. Metronidazole
is the most studied antibiotic for treating fistulizing
Crohn’s disease. Bernstein et al. treated 21 consecutive
patients with chronic unremitting perineal Crohn’s dis-
ease with 20 mg/kg/day in divided doses."' Of the 18
patients who were maintained on therapy, 10 were
classified as having complete healing of their perineal
disease at 10 weeks. Clinical improvement occurred in
these patients within 2 months. In this cohort, four
patients required dose reduction, and one patient nee-
ded to discontinue therapy because of peripheral neur-
opathy. Within 4 months of stopping therapy 78% of
patients had symptomatic recurrence.'” A closure rate
of perianal fistulizing Crohn’s disease has also been
reported to be 50% in an uncontrolled trial with met-
ronidazole.”” Side effects of metronidazole include
dyspepsia, a metallic taste and a disulfiram-like
response to alcohol intake. Particularly at higher
doses, peripheral neuropathy and paresthesias limit the
use of this agent for long-term treatment.
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Ciprofloxacin has been studied for treating perineal
Crohn’s disease in two small, uncontrolled studies. Eight
patients with perineal Crohn’s disease and refractory to
metronidazole were treated with 1-1.5 g/day of cipro-
floxacin in divided doses for 3-12 months. All eight
patients reported improvement, but half of the patients
had persistent perineal drainage.'* In another small case
series, reported in abstract form, four of five patients
with active perineal Crohn’s disease had resolution of
perineal pain within 5 weeks of therapy.'® Headaches,
nausea, diarrhoea and rash are adverse reactions asso-
ciated with ciprofloxacin. Spontaneous tendon rupture
(Achilles tendon) has also been reported in patients
using long-term ciprofloxacin.'®

In an attempt to provide broader spectrum antibiotic
coverage in treating fistulizing Crohn’s disease, Solo-
mon et al. conducted an uncontrolled study of met-
ronidazole (500-1500 mg/day) and ciprofloxacin
(1000-1500 mg/day) in 14 patients.'” Nine of these
patients had complex fistula, and one had a rectovagi-
nal fistula. At 12 weeks nine of the 14 patients had
clinical improvement and three patients had closure of
their fistulae. One patient’s condition worsened during
treatment and required surgical therapy for treatment.
Symptoms recurred when treatment stopped.

Because metronidazole and ciprofloxacin appear to
provide only short-term benefit in treating perianal
fistulizing Crohn’s disease, their use in combination
with other therapies have been evaluated. An open-
label prospective study was designed to treat patients
with metronidazole (500-1000 mg/day) and ciprofl-
oxacin (1000-1500 mg/day) for 8 weeks, in the con-
text of some patients already being on azathioprine,
and others started on azathioprine after the 8 weeks of
antibiotic treatment.'® At 20 weeks after beginning
therapy 480% of patients on azathioprine achieved a
clinical response. The authors concluded that antibiot-
ics might provide a bridge strategy for azathioprine
therapy. Using ciprofloxacin in combination with
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infliximab was recently evaluated in a double-blind
placebo-controlled study.'® All 24 patients received
infliximab and were randomized to receive -either
ciprofloxacin (1000 mg in divided doses) or placebo.
A clinical response was determined 18 weeks after
starting therapy. There was a trend for patients treated
with ciprofloxacin to respond more than those on pla-
cebo therapy [odds ratio (OR) = 2.37, P = 0.07], sug-
gesting that ciprofloxacin in combination with
infliximab may be more effective than infliximab
alone.

The reason why antibiotics seem to alter the course
of perianal fistulizing Crohn’s disease is not known.
Although not proven, bacteria may play a role in the
pathogenesis of fistulae formation. If this is indeed
true than we need a better appreciation of the bacterial
flora in the fistula. Recently, an attempt has been
made to determine the micro-organisms found in peri-
anal fistulae in Crohn’s disease and whether treatment
with ciprofloxacin alters this milieu.”® The results sug-
gest that Gram-negative enteric bacteria are present in
a small minority and the predominant bacteria present
in this flora are Gram-positive organisms, consistent
more with skin flora than with bowel-derived organ-
isms. Therefore, future studies with antibiotics with
more Gram-positive coverage may prove useful for
therapy of perianal fistulizing Crohn’s disease.

There are no studies that have looked at antibiotics
for treating internal fistulae, such as enteroenteric,
gastrocolic, duodenocolic, or rectovaginal fistulae. In a
review of all patients with Crohn’s disease and a urin-
ary tract fistula evaluated at the Mayo Clinic between
1976 and 2000, 78 patients were identified.”' One
patient from this cohort had an enterovesical fistula
and was under symptomatic control with antibiotic
suppression (predominately ciprofloxacin and metroni-
dazole) and low-dose prednisone after 1.2 years of fol-
low-up.

MERCAPTOPURINE AND AZATHIOPRINE

The primary end point of fistula response has never
been evaluated in a clinical trial using MP or
azathioprine. A meta-analysis incorporating five rand-
omized, placebo-controlled trials of MP or azathi-
oprine with fistula response as a secondary outcome
was performed.”” For the purpose of this study a
fistula response was defined as either complete healing
or decreased discharge from fistulae. Twenty-two of
41 patients (54%) receiving either MP or azathioprine

responded compared with six of 29 patients (21%)
receiving placebo. This yielded a pooled OR of 4.44
(95% CI: 1.50-13.20) favouring fistula response to MP
or azathioprine compared with placebo.

In the paediatric population, MP and azathioprine
may also be effective in the treatment of perianal
Crohn’s disease. In a retrospective study of patients
with perianal Crohn’s disease treated by gastroentero-
logists at the Children’s Hospital of Philadelphia from
1987 to 1997, 15 patients were treated for =6 months
with MP or azathioprine.”® One patient (7%) had com-
plete resolution of their fistula, and five patients (33%)
had a marked decrease in the size of the fistulae.

Besides data on perianal fistulae, there are limited
data on MP or azathioprine for the treatment of other
types of fistulae. In an uncontrolled study of the effect
of MP on fistulae of Crohn’s disease, 34 patients with
Crohn’s disease fistulae were treated for a minimum of
6 months.>* About 39% of patients had complete fis-
tula closure, and an additional 26% of the patients
had obvious improvement. They also reported that
although all types of fistulae seemed to have respon-
ded, the most dramatic responses were enterocutane-
ous and enteroenteric fistulae. In a retrospective
review of 78 patients treated with azathioprine or MP
at Johns Hopkins University School of Medicine, six
patients had rectovaginal fistulae, and three of them
had partial improvement, with less drainage and
induration.”® In a case series of six patients with
gastrocolic fistulae seen at Mount Sinai Hospital in
New York City over 23 years, two patients responded
to MP, one of them had complete healing.?® The pub-
lished data for MP for the treatment of enterovesical
fistulae is limited to two case series. The first series
involved eight patients who tolerated their urinary
fistulae while receiving MP in addition to sulfasalazine
and corticosteroids.”” In a smaller series of three
patients with enterovesical fistulae, treatment with
azathioprine eliminated pneumaturia without recur-
rence for 3-12 years.?®

As our experience grows with optimal dosing of
these agents, with possible tailoring of doses using MP
metabolites, improved efficacy of MP or azathioprine
for treating patients with fistulizing Crohn’s disease
may occur. Although this hypothesis has not been tes-
ted yet in a randomized-controlled trial, a prospective
uncontrolled trial concluded that tailoring the dose of
MP or azathioprine to the erythrocyte 6-tioguanine
(6-thioguanine; 6-TGN) levels could optimize clinical
response in patients with fistulizing Crohn’s disease.?

© 2006 The Authors, Aliment Pharmacol Ther 24, 1283-1293
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In this study of eight patients with perianal fistulae,
two patients had fistula closure and both had levels
above the suggested therapeutic 6-TGN level
(>250 pmol/8 x 10° red blood cells).

Adverse events while on MP or azathioprine have
been reviewed elsewhere,’® but in summary include
pancreatitis (3%), allergic reactions, infections, leuco-
poenia, drug-induced hepatitis and a small increased
risk of lymphoma.?'

CALCINEURIN INHIBITORS

Ciclosporin and more recently tacrolimus have had a
very positive impact on the success of organ transplan-
tation, and treating certain immune-related diseases.
This has created interest in these medications for the
treatment of Crohn’s disease. A meta-analysis of the
four clinical trials evaluating ciclosporin concluded that
this treatment was not effective for inducing remission
in patients with active Crohn’s disease.>” However, there
may be a role for this medication in the acute manage-
ment of fistulizing Crohn’s disease. The initial case ser-
ies from the University of Chicago treated five patients
with a total of 12 fistulae (five enterovaginal, three peri-
anal, three enterocutaneous, one enterovesical fistulae)
previously refractory to medical therapy including MP
or azathioprine.’> The patients received intravenous
ciclosporin (4 mg/kg) for 6-10 days followed by oral
ciclosporin (8 mg/kg/day). Ten of the 12 fistulae had
complete resolution of drainage, with an initial response
in a mean of 3.6 days (range: 2-5), and a mean of
7.9 days (range: 3-28) for complete resolution. In a case
series from Mount Sinai Hospital in New York City,
intravenous ciclosporin (4 mg/kg), followed by oral
ciclosporin (6-8 mg/kg/day) was used to treat 16
patients with fistulizing Crohn’s disease (10 perianal,
four enterocutaneous and two rectovaginal fistulae) and
resulted in an 88% initial response rate.>* Seven of these
patients had complete closure of their fistulae. The mean
time to respond was 7.4 days (range: 5-11). Of the 14
patients who initially responded to intravenous ciclosp-
orin, nine patients maintained their response during the
chronic phase while receiving oral ciclosporin. The
mean duration of therapy in these patients was
12.2 months (range: 4-37). In a case series of patients
treated with intravenous ciclosporin at the Mayo Clinic
for fistulizing Crohn’s disease, nine patients were evalu-
ated (seven with perineal, two with enterocutaneous and
two with enterovaginal fistulae).>®> Seven of the nine
patients had a partial response to therapy with a median
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time to response of 4 days (range: 3-6). When converted
to oral ciclosporin five of the seven patients who
responded maintained their response or had further
improvement, over a median of 6-week (range: 4-22)
time period. Upon stopping therapy only two patients
maintained their response for 9 and 24 months follow-
up respectively. Although not confirmed with placebo-
controlled data, these studies suggest that there may be
a role of intravenous ciclosporin for the initial manage-
ment of fistulizing Crohn’s disease. The side effects of
ciclosporin include: hypertension, headache, hirsutism,
hypertrichosis, hypertriglyceridaemia, nausea, gingival
hyperplasia, tremor, paresthesia, nephropathy and
immunosuppression.

Similar to ciclosporin, tacrolimus is an inhibitor of
T-helper cell activation.’®*” Tacrolimus has been
studied to determine its effect on the treatment of fis-
tulizing Crohn’s disease® in one of the only random-
ized double-blind placebo-controlled multicentre trial
in this area of research. Forty-eight patients with peri-
anal or enterocutaneous fistulae were randomized to
oral tacrolimus 0.2 mg/kg/day or placebo for
10 weeks. About 43% of the tacrolimus-treated
patients had fistula improvement (defined as closure of
>50% of fistulae that were draining at baseline and
maintenance of closure for >4 weeks) compared with
8% of placebo-treated patients (P = 0.004). There was
no difference between the two groups regarding com-
plete closure of all fistulae, although this study was
not powered to detect such a difference. Abdominal
fistulae failed to close. The efficacy of tacrolimus in
patients previously treated with infliximab was similar
to the efficacy observed in infliximab naive patients.
Known side effects of tacrolimus, such as headache,
insomnia, paresthesia, tremor and increased serum cre-
atinine level, all occurred more frequently in the act-
ive treatment group compared with the placebo group.
This trial along with previous uncontrolled studies®®~*°
suggest that using tacrolimus may alter the course of
fistulizing Crohn’s disease. In particular, tacrolimus
or ciclosporin may be appropriate as induction
agents, while waiting for other therapies (such as
MP/azathioprine) to start helping (Figure 2). However,
in light of their significant adverse event profile
tacrolimus should likely remain an agent of last resort.

INFLIXIMAB

Infliximab has had a significant impact on the medical
management of fistulizing Crohn’s disease. Seven
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Figure 2. Time to expect clinical response for medical
treatments for fistulizing Crohn’s disease.

years ago a randomized, multicentre, double-blind,
placebo-controlled trial demonstrated the efficacy of
infliximab in the treatment of patients with fistulizing
Crohn’s disease.” Ninety-four patients with draining
enterocutaneous (nine patients) or perianal (85 patients)
fistulae were randomly assigned to infliximab (5 mg/kg
or 10 mg/kg) or placebo at 0, 2 and 6 weeks. The
primary end point was at least 50% reduction from
baseline of the number of draining fistulae on at least
two consecutive assessments (performed at times of
infusion and at 10, 14 and 18 weeks). About 62% of
the patients in either infliximab group achieved the
primary end point of this study compared with 26%
of those in the placebo group (P = 0.002). There
was no difference in response rates between the two
infliximab groups. A complete response (defined as the
absence of any draining fistulae at two consecutive
visits) occurred in 46% of those receiving infliximab
and 13% of those receiving placebo (P = 0.001). The
median time to response of infliximab was 14 days
(interquartile range: 14-42), and the median duration
of response was 86 days (interquartile range: 57-113).
The next question that needed to be answered was
whether repeated doses of infliximab can be used to
maintain fistula response. This issue was addressed in
the ACCENT II trial, a study evaluating the efficacy of
repeated infusions of infliximab in maintaining closure
of draining fistulae among those who previously
responded to infliximab.*' This multicentre, double-
blind, randomized, placebo-controlled trial initially
treated 282 patients, who had at least a 3-month his-
tory of draining enterocutaneous or perianal fistulae
related to Crohn’s disease, with 5 mg/kg of infliximab
at 0, 2 and 6 weeks. Patients who responded (defined
according to the primary end point definition used in
the trial by Present et al.’) at 10 and 14 weeks were
then randomized to receive infliximab (5 mg/kg) or
placebo at 8-week intervals until week 54. The pri-
mary analysis was the time to loss of response among

the initial responders. One hundred and ninety-five
patients initially responded and were randomized to
active or placebo treatment. The median time to loss
of response in the infliximab group was more than
40 weeks, compared with 14 weeks in the placebo
group (P < 0.001). At 54 weeks, 46% of patients in the
infliximab group still met the definition for response
compared with 23% in the placebo group (P = 0.001).
At 54 weeks, a complete response (all fistulae closed)
was observed in 36% of the infliximab group and 19%
of the placebo group (P = 0.009). To determine the
efficacy of infliximab in patients with rectovaginal fis-
tulae, a post hoc analysis of the results from women
with rectovaginal fistulae in the ACCENT II trial was
performed.*” Twenty-five women with rectovaginal
fistulae (27 total fistulae) were in the ACCENT II trial.
About 64% of these patients responded to the initial
induction regimen of infliximab. Among women who
achieved closure of their rectovaginal fistulas, those
who continued to receive infliximab as maintenance
therapy had a more durable response compared with
those receiving placebo maintenance therapy
(46 weeks compared with 33 weeks).

The most vigorously evaluated and best currently
available medical treatment that can be offered to
patients with fistulizing Crohn’s disease is infliximab
both as an induction, and maintenance therapy. How-
ever, many questions remain about this medical
option. Treatment of internal fistulae with infliximab
has not been adequately evaluated. However, with an
expected continued response rate of approximately
500% within 1 year of beginning treatment, are we
changing the natural history of this condition? A
recent study has demonstrated that compared with the
placebo group in the ACCENT II trial, patients treated
with maintenance infliximab therapy had significantly
fewer hospitalizations, surgeries and procedures.*’
Another possible benefit to patients with fistulizing
Crohn’s disease receiving infliximab may be an
improvement of bone metabolism.** A study by Poritz
et al.*> has questioned the impact of infliximab on the
natural history of fistulizing Crohn’s disease by study-
ing whether this treatment would reduce the require-
ment for surgical management of fistulae in patients
with Crohn’s disease. This study was a retrospective
review of 26 patients with perianal (nine patients),
enterocutaneous (six patients), rectovaginal (three
patients), peristomal (four patients) and intra-abdominal
(four patients) fistulae who received the typical induc-
tion regimen of infliximab. Although 69% of the
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patients had either a partial or complete response, 73%
still required surgery to manage their fistulizing disease,
or still had open fistulae after receiving infliximab.

A significant issue when deciding if infliximab is
the appropriate therapy in the management of patients
with fistulizing Crohn’s disease is the adverse events
profile of this agent. The major issues, clinicians and
patients must consider when starting infliximab is the
increased risk of infections, malignancies and immu-
nological reaction after being exposed to infliximab.
In the two multicentre trials evaluating infliximab for
induction® and then maintenance*” therapy for fistu-
lizing Crohn’s disease, 11% and 15% developed
abscesses related to their fistulae. Abscess formation
likely occurred in these patients due to closure of the
cutaneous opening of the fistula tract prior to the
opening from the gastrointestinal tract; however, it is
unclear if this rate is higher than the spontaneous rate
of abscess formation in patients with fistulae.
Although infliximab may theoretically contribute to
fistula-associated abscesses, the cumulative dose of
infliximab does not seem to increase the rate of this
complication.*® It has been suggested that placement
of a non-cutting seton before initiating infliximab
may reduce this risk.*” Once placed, our practice is to
remove setons when response to medical treatment is
noted (snugness around the seton, decrease in fistula
drainage and pain) to permit further closure.

The role of the surgeon in appropriate management
of fistulas is clear. The role of the surgeon includes
placing and removing setons, evaluation by examina-
tion under anaesthesia prior to infliximab or other
immunomodulating, and in the case of medical failure,
creating diverting stomas (Table 2). It is equally
important that the general surgeon review the risks of

Table 2. The potential roles of a general surgeon in the
medical management of fistulizing Crohn’s disease

Steps in medical

management Role of general surgeon

Examination under anaesthesia
Seton placement
Seton removal
Adjuvant therapy to aid in
fistula healing
(i.e. diverting ileostomy)
Definitive surgical management

Initial evaluation
During medical
management

Medical management
failure
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the surgical approach to fistulizing Crohn’s disease
(i.e. incontinence, should the anal sphincter be disrup-
ted, which could require proctectomy and permanent
end ileostomy).*®

Recent data on risks of infliximab in larger patient
populations have added to our understanding of the
safety of this medication. In a prospective, observa-
tional, multicentre, registry of patients in North Amer-
ica treated with infliximab (the TREAT registry) the
rate of serious infections associated with infliximab
was 1.37 infections per 100 patient-years.*> The most
recent estimate of the risk of infections and malignan-
cies associated with infliximab are pooled estimates
from nine clinical trials of infliximab for the treatment
of patients with rheumatoid arthritis.’® In a further
attempt to obtain all reports of serious adverse events
in the patients of these trials, the FDA was contacted
to ensure no further malignancies or infections
occurred that were not reported in the studies. The
pooled OR for malignancies in patients with rheuma-
toid arthritis using antitumour necrosis factor (TNF)
drugs compared with placebo was 3.3 (95% CI:
1.2-9.1). Higher doses of anti-TNF drugs compared
with lower doses significantly increased the risk of
malignancies in these patients. This finding may be
significant as patients with Crohn’s disease typically
receive higher doses of infliximab compared to those
with rheumatoid arthritis. The pooled OR for serious
infections in patients with rheumatoid arthritis using
anti-TNF drugs compared with placebo was 2.0 (95%
CI: 1.3-3.1). The mortality related to using infliximab
in patients with Crohn’s disease has been reported to
be approximately 1% in two retrospective cohort stud-
ies,”" ®? and 0.88% in the TREAT registry.*® These data
should be interpreted with caution, as appropriate
comparison groups, with standardization for all-cause
mortality and adjustment for disease severity were not
provided.

As our experience with infliximab has grown, the
impact of antibodies to infliximab has been appreci-
ated. Antibodies to infliximab have been reported to be
as high as 61% in patients receiving episodic treat-
ment,”> and approximately 10% in those receiving
induction followed by maintenance
Besides starting patients with an induction regimen
and then continuing them on a maintenance schedule
of infliximab, other factors that appear to decrease the
risk of antibody formation are concomitant immuno-
suppression, or pre-treatment with hydrocortisone prior
to infliximab infusions.”® The presence of antibodies to

treatment.”*
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infliximab is the likely cause of acute infusion
reactions seen following infliximab infusions®® and
contributes to the attenuated response to repeated
doses over time seen in some patients.”> ** A delayed
type hypersensitivity-like infusion reaction is also seen
in patients receiving infliximab, particularly in those
patients who have a large time interval between
infusions. Antinuclear antibodies develop in patients
receiving infliximab. The presence of antinuclear anti-
bodies was investigated prospectively in 125 consecu-
tively treated patients with Crohn’s disease receiving
infliximab.”® After 24 months 57% of the patients
developed antinuclear antibodies, but only two patients
developed a drug-induced lupus reaction.

The most effective way to treat fistulizing Crohn’s
disease is with infliximab both as an induction and
maintenance agent; however, this may not be the
most cost-effective treatment.”” Furthermore, alter-
nate strategies may exist that would lead to similar
outcomes. A pilot study showed that induction inf-
liximab therapy followed by continued use of
azathioprine or MP may achieve persistent fistula
closure.”® Sixteen patients (13 patients with perianal
fistulae, two patients with abdominal fistulae, and
one patient with both perianal and rectovaginal fis-
tulae) were treated with three or four infliximab
infusions and long-term azathioprine or MP. About
75% of the patients had complete fistula closure
persisting for at least 6 months (median follow-up
10 months, range: 6-11). In a study to follow fistula
healing with EUS, 21 patients were treated with inf-
liximab, ciprofloxacin and MP for medical manage-
ment of fistulizing Crohn’s disease. In 18 patients,
the fistulae stopped draining.”® Eleven of these
patients had fistula closure documented by EUS, and
seven of these patients remained off infliximab and
ciprofloxacin. This study suggests that if fistulae
heal completely (confirmed by radiology), infliximab
may not be required for maintenance therapy. The
influence of achieving radiologically confirmed heal-
ing of fistulae has also been studied in a cohort of
35 patients with perianal fistulizing Crohn’s disease
from Toronto, Canada.’® In this group of patients
receiving two infliximab (at
0 and 2 weeks) followed by maintenance therapy
(every 8 weeks for 48 weeks) complete clinical fistula
closure was seen in 46% of the patients at 56 weeks.
Complete radiological healing was seen in only 11%
of patients. In this cohort, patients with marked
radiological improvement, or complete radiological

induction doses of

healing had significantly longer time to relapse com-
pared to those with moderate or less radiological
improvement. Therefore, confirmatory studies are
needed to determine if an appropriate management
for fistulizing Crohn’s disease would be induction
infliximab therapy, with radiological confirmation of
fistulae closure, and then long-term MP or azathiop-
rine therapy.

OTHER MEDICAL TREATMENTS

A new potential therapy for treatment of Crohn’s dis-
ease is granulocyte-macrophage colony-stimulating
factor (GM-CSF), a myeloid growth factor studied as a
treatment for Crohn’s disease for its potential ability to
stimulate innate intestinal immune response. To evalu-
ate this treatment a randomized, placebo-controlled
trial with GM-CSF was performed in patients with
moderate-to-severe Crohn’s disease.®’ Eight patients in
the active treatment group and five patients in the pla-
cebo group had draining fistulae at study entry. At the
end of treatment (56 days) four patients had no drain-
age from their fistulae, and one patient had decreased
drainage from their fistula in the GM-CSF group;
while in the placebo group two patients had complete
cessation of fistulae drainage.

Methotrexate has been shown to induce and main-
tain remission in patients with Crohn’s disease, but its
role in treating Crohn’s disease fistulae has not been
adequately studied. In a retrospective review of a sin-
gle centre’s experience with methotrexate 18 patients
were identified who received this medication for fistu-
lizing Crohn’s disease.” At 6 months into treatment
22% had complete closure of fistulae, and 44% had
either complete or partial fistula closure.

Case series of patients with fistulizing Crohn’s dis-
ease have shown possible efficacy of mycophenolate
mofetil,®® thalidomide,®* or octreotide®® in the man-
agement of this condition. Obviously, before any of
these treatments are considered further studies need to
be performed, particularly because other treatments
are available with proven efficacy.

One final treatment modality that warrants comment
is the use of hyperbaric oxygen therapy as adjuvant
therapy in patients with perineal Crohn’s disease. A lit-
erature review has reported that 22 patients with
severe or refractory perineal lesions have been treated
with hyperbaric oxygen therapy.®® In this group of
patients there was a 73% complete response rate, and
a 9% partial response rate.

© 2006 The Authors, Aliment Pharmacol Ther 24, 1283-1293
Journal compilation © 2006 Blackwell Publishing Ltd
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Table 3. Efficacy of agents evaluated to treat fistulizing
Crohn’s disease

Effective Possibly effective Ineffective
Metronidazole Ciclosporin Aminosalicylates
Ciprofloxacin GM-CSF Corticosteroids
MP/azathioprine Hyperbaric oxygen

Tacrolimus

Infliximab

MP, mercaptopurine; GM-CSF, granulocyte-macrophage
colony-stimulating factor.

CONCLUSION

Fistulizing Crohn’s disease may lead to significant
physical and psychosocial complications. Even with
the best available medical treatment for this condition
the chance of complete healing by clinical assessment

1291

Crohn’s disease related fistulae includes attempting to
define the anatomy of the fistulae (with an MRI or
EUS), treating any associated complications associated
with the fistulae, providing patients with efficacious
medical treatment with the intent of healing the fistu-
lae and keeping the fistulae closed (Table 3), and
finally knowing when to involve the general surgeon
who can assist in all of these areas of care, particularly
in deciding when surgical therapy should be consid-
ered as a treatment for a patient with fistulizing Cro-
hn’s disease (Table 2). It is of paramount importance
to understand that the consequences of fistulizing Cro-
hn’s disease, as well as the risks of medical surgical
treatment, have serious implications for the patient’s
quality of life. A collaborative medical and surgical
approach will help to optimize outcomes.
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