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Abstract Perianal localization of Crohn’s disease involves
significant morbidity, affects quality of life and results in
an increased use of healthcare resources. Medical and
surgical therapies contribute to its management. The
objective of this review is to address the current under-
standing in the management of perianal Crohn’s disease,
with the main focus in reviewing pharmacological thera-
pies, including stem cells. In complex fistulas, once local
sepsis has been controlled by surgical drainage and/or
antibiotics, anti-TNF drugs (infliximab, adalimumab) are
the first-line therapy, with or without associated
immunomodulators. Combining surgery and anti-TNF
therapy has additional benefits for healing. However,
response is inadequate in up to half of cases. A possible
role of new biological drugs in this context (vedolizumab,
ustekinumab) is an area of ongoing investigation, as is the
local application of autologous or allogeneic mesenchymal
stem cells. These are non-hematopoietic multipotent cells
with anti-inflammatory and immunomodulatory properties,
the use of which may successfully treat refractory patients,
and seem to be a promising and safe alternative to
achieving fistula healing in Crohn’s disease, without
known systemic effects.
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Key Points

In complex Crohn’s disease fistulas, anti-TNF drugs
are the first-line therapy following adequate surgical
drainage, but half of patients do not respond.

New biological drugs such as vedolizumab and
ustekinumab may play a role in the treatment of
fistulizing Crohn’s disease, and this potential
indication is the subject of ongoing research.

Local application of autologous and allogeneic
mesenchymal stem cells may be a good option to
treat perianal fistulas without having systemic
complications.

1 Introduction

In spite of its growing incidence and the amount of interest
and resources dedicated to research, Crohn’s disease (CD)
remains to some extent a poorly understood condition. It
probably arises as the consequence of a faulty interaction
between host defence mechanisms and environmental
factors in susceptible subjects who have a genetic predis-
position. However, it has been impossible to identify a
precise aetiological trigger. Our knowledge has undoubt-
edly advanced in areas such as diagnosis, follow-up,
attention to patient issues, use of telemedicine and, espe-
cially, therapy [1]. There is little doubt that the limits of
treatment have moved forward during recent years. Some
important events were the recognition of the deleterious
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effects of long-term steroids, the rationalizing of
immunosuppression, the arrival of biological therapies,
strategies to prevent and manage adverse events, and the
development of surgical advances, notably bowel-sparing
techniques, and laparoscopic surgery. However, complete
control of the disease is still far away, and CD sometimes
negatively surprises patients and clinicians with its
aggressiveness. Although most individuals with CD lead
what could be considered an unimpeded life, a few of them
will see their personal quality of life (QoL) severely
affected [2, 3]. Perianal CD (PCD) stands out as one of the
situations in which this sad prediction can become reality.
Lesions are painful, sometimes socially embarrassing and
make their presence felt in everyday life. Their conse-
quences can affect the patient’s QoL by inducing irre-
versible anatomical damage.

This review attempts to address the current under-
standing in the management of PCD, with special emphasis
on complex situations and with the main focus of review-
ing pharmacological therapies, including anti-TNF drugs,
new biological drugs and local application therapies such
as mesenchymal stem cells. We hope to contribute to a
better understanding of this characteristic manifestation of
CD.

2 Definition and Epidemiology

Perianal CD remains one of the main clinical challenges in
the management of this condition [1]. Its prevalence varies
between 21 and 54% of all CD patients, appearing more
frequently in patients with isolated colonic involvement
(41 vs. 12% in isolated ileitis). It is an indicator of poor
prognosis and a determinant of increased healthcare costs
[1-3]. Moreover, CD is a strong predictor of fistula for-
mation after an episode of perianal sepsis [4].

Lesions commonly considered to represent true PCD are
non-fistulizing lesions such as hypertrophic skin tags, fis-
sures and ulcers, and fistulizing lesions including perianal
fistulas, and perianal abscesses [1-3]. Hypertrophic skin
tags are generally indolent. However, their size is some-
times significant, and interferes with perianal hygiene.
Fissures and ulcers represent lesions of skin and anal canal
mucosa, which result in a continuity defect. They are
sometimes difficult to differentiate from a sporadic anal
fissure, although the latter tend to affect the anterior or
posterior commissures. CD-related fissures, and especially
ulcers, are not as painless as described classically. They
have to be treated, in spite of a relative lack of clinical
experience [5].

Abscesses are collections of pus that form in the perianal
area, originated by a fistula. These, in turn, are abnormal
communications between the perianal skin and the
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proximal anal canal or rectum, sometimes extending into
neighbouring structures. They must be differentiated from
their sporadic counterparts, cryptoglandular fistulas. The
main differences relate to their origin (anal glands vs.
Crohn’s ulcers), and in the fact that CD-related fistulas are
generally more complex and refractory. Simple clinical
exploration cannot be trusted when assessing a perianal
fistula in CD. Conversely, cases of suspected simple peri-
anal fistulas that are refractory to usual management must
raise the suspicion of CD.

The term complex perianal Crohn’s disease (CPCD) is
generally reserved for fistulas and abscesses. Its definition
can follow the simple criteria proposed by Sandborn [6]:
“A complex fistula is high (high intersphincteric or high
transsphincteric or extrasphincteric or suprasphincteric
origin of the fistula tract), may have multiple external
openings, may be associated with the presence of pain or
fluctuation to suggest a perianal abscess, may be associated
with the presence of a rectovaginal fistula, may be asso-
ciated with the presence of an anorectal stricture, and may
be associated with the presence of active rectal disease at
endoscopy”.

According to its response to therapy, PCD is not
homogeneous. Some cases bear no influence on the overall
disease burden. Complex perianal fistulas are more difficult
to treat, and carry a high risk of recurrence after the dis-
continuation of therapy. Studies from the prebiological era
[7, 8] reveal that fistulas are generally complex, sometimes
impossible to heal, necessitate proctectomy in a significant
subset of patients, and tend to recur after initial control.
Durable remission is probably possible in less than half of
cases.

All this makes it easy to understand why CPCD results
in increased use of healthcare resources. Other costs, often
not considered in studies, such as indirect costs derived
from work absenteeism and sick leave, should be added to
these figures. A retrospective multicentre study from Spain
[3] included 97 adult patients with CPCD. Immunomodu-
lators were used in 20.5%, biologics in 20.3% and surgery
(other than simple drainage) in 27%. These measures
resulted in a mean annual global cost per patient of €8289,
75% of which was attributed to pharmacological treatments
(mainly biologics), 12.4% to hospitalizations and surgery,
and 7.7% to outpatient visits. Other studies addressing the
direct costs of CD calculated an average of €2104-4464
per patient/year (€10.594 per patient/year if biologics were
used) [9].

Although all age groups are affected, the morbidity of
PCD in young patients is especially significant. Paediatric
patients with PCD frequently have complex disease, are
more likely to be treated surgically, have longer admissions
and result in higher hospital charges, as compared with
those without PCD [10].
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There are few studies that have tried to quantify the
alterations in QoL induced by PCD. In one study [11],
patients who were treated surgically for PCD were invited
to answer several questionnaires measuring male and
female sexual function, and both general [36-Item Short
Form Health Survey (SF-36)] and disease-related [Inflam-
matory Bowel Disease Questionnaire (IBDQ)] QoL. When
compared to matched controls, they presented worse scores
on the 12-Item Short Form Health Survey (SF-12; physical
and mental health domains) and IBDQ. These differences
did not affect sexual health.

3 Mechanisms and Classification of Perianal
Crohn’s Disease (PCD)

The exact reasons why some CD patients go on to develop
PCD are poorly understood. Colonic and rectal involve-
ment is the main predictor. However, there are limited data
on the possible identification of other disease traits that
could identify a CD population that is more susceptible to
PCD.

Classification of PCD is not just an intellectual exercise.
The type and severity of the fistula are the main drivers of
medical and surgical approaches. Many different systems
have been proposed. PCD can be classified anatomically,
according to the widespread Park’s rule, that divides
perianal fistulas according to their relationship to the
muscular apparatus of the anus into superficial, inter-
sphincteric, trans-sphincteric, suprasphincteric, and
extrasphincteric [1]. However, classification of PCD is best
done following the functional system developed by the
American Gastroenterological Association [6]; according
to this system, fistulas are classified as either simple or
complex. Simple fistulas are low lying, and involve only
superficial tissues or the distal part of the sphincters (with
intersphincteric or intrasphincteric trajects, but always
distal to the dentate line). They have a single opening, and
perianal complications are typically absent. Continence is
generally preserved, and unaffected by therapy. In turn,
complex fistulas are higher (high intersphincteric or trans-
sphincteric, suprasphincteric and extrasphincteric), and
may have multiple openings. They may have local com-
plications (abscess, rectal stricture, extension to bladder or
genital tract), or proctitis. The anatomical proximity of the
female genital organs to the anterior aspect of anus and
rectum justifies the inclusion of any anterior fistula in a
woman as a possible complex case.

Fistulas can also be classified according to their clinical
activity [12]. The Perianal Disease Activity Index (PDAI)
has been validated in clinical trials. It evaluates several
items, such as type of perianal disease, pain, discharge,

induration and restriction of activity; an active fistula is
defined by a PDAI score>4 [13]. The earlier trials of
infliximab in PCD came up with a simple definition,
designed as ‘fistula drainage assessment’. This is a very
primitive evaluation that relies on the examiner’s impres-
sion of the presence of fistula drainage: if this is observed
spontaneously or can be elicited by finger compression, the
fistula is classified as ‘open’.

The description of fistula anatomy and activity can be
further refined by the use of imaging procedures [13-19].
An imaging procedure must be considered in all cases with
PCD. Endoanal ultrasound (EUS) is a good alternative,
when available [14, 15]. It is not feasible in the presence of
critical anal stenosis. Other than that, its main limitations
are the high operator dependence, its low accuracy in
delineating  higher anatomical regions (ischiorec-
tal fossa). Transperineal US [17] may be an alternative, if
available. Perianal magnetic resonance imaging (MRI) is
preferred in many institutions. It is radiation free and more
accurate and less operator-dependent than EUS in the
definition of fistula anatomy and the detection of compli-
cations [14]. A meta-analysis comparing MRI and EUS in
perianal fistula assessment [17] showed comparable sen-
sitivities for MRI [0.87, 95% confidence interval (CI)
0.63-0.96] and EUS (0.87, 95% CI 0.70-0.95), although
the specificity for MRI (0.69, 95% CI 0.51-0.82) was
higher than that for EUS (0.43, 95% CI 0.21-0.69). Closure
of the external opening is not an adequate endpoint, and
should not guide therapeutic decisions by itself. We
struggle to define healing, and it is important to avoid
subjective endpoints. EUS or, preferably, MRI should be
used to monitor the results of therapy. CT scan, and
especially fistulography, are almost never used in this
setting [14, 18, 19].

All guidelines consider examination under anaesthesia
(EUA) to be the gold standard in the evaluation of PCD. It
must not be delayed if an abscess is suspected. If an
experienced colorectal surgeon is not available, a limited
examination is preferable, allowing drainage of collections,
and taking every measure to avoid sphincter damage. This
procedure can be later completed by a more experienced
colleague; in these circumstances, its accuracy may reach
90% [13]. An additional advantage of EUA is the possi-
bility of therapeutic intervention (abscesses drainage, se-
ton placement, or fistulotomy). The combination of EUA
and one imaging technique improves the accuracy of this
approach to reach 100% [13].

Proctosigmoidoscopy is mandatory in all patients. The
presence of proctitis defines a complicated PCD, and
compromises the results of any therapeutic approach
[6]; additionally, endoscopy can rule out complications
such as stricture or malignancy [13].
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4 Clinical Presentation and Diagnosis

Typical symptoms of perianal fistulas are discomfort on
defaecation, perianal itching, bleeding and discharge of
purulent material, and can follow abscess drainage. The
differential diagnosis for fistulizing PCD includes trauma,
hidradenitis suppurativa, tuberculosis, HIV infection,
lymphogranuloma venereum, perianal actinomycosis and a
post-rectal dermoid inclusion cyst. The question of isolated
PCD remains unanswered; old clinical series report this
possibility, although this idea should probably be revisited
with the current diagnostic tools. Anal abscesses may
present with pain in the anal area associated in more severe
cases with fever. They can be diagnosed by clinical and
physical examination characterized by an erythematous,
indurated and fluctuating zone [1].

As outlined above, clinical examination has to be
complemented by EUA and, at least, one imaging proce-
dure (MRI or EUS).

5 Treatment

In this section we review medical and surgical therapies
used in PCD patients, either as single interventions or as
part of a combined approach; in particular, we focus on the
efficacy of anti-TNF drugs. In Fig. 1 we present a flow
diagram of management for PCD.

5.1 Surgery

The management of fistulizing CD patients should always
be multidisciplinary, and involve colorectal surgeons and
gastroenterologists, all experienced in the management of
CD. A fundamental aspect in the surgical treatment of
perianal fistula disease is that perianal sepsis, if not
drained, is destructive to sphincters and therefore associ-
ated with a long-term severe impairment of anal function.
We report a brief description of the surgical techniques in
PCD since it is not the main focus of this review.

Surgical treatment with fistulotomy (or rarely fistulec-
tomy) is sometimes necessary for symptomatic simple
fistulas [20]. These techniques should be performed very
selectively in non-complex fistulas, because of the risk of
incontinence.

In early stages, surgery should be conservative in order
to prevent the destruction of muscular tissue and to pre-
serve anal function. Thus, the first step in the surgical
management is always related to abscess drainage. After
the abscess has been drained and the fistula anatomy has
been delineated through pelvic MR or EUS, it is recom-
mended to undergo EUA, with seton placement if
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necessary, by a more experienced surgeon [21]. ECCO
consensus recommend seton placement after surgical
treatment of sepsis for complex fistulas [20]. Setons will
allow a continuous drainage of the fistula tract, avoiding
the accumulation of pus and debris that would result in
recurrent destructive abscesses, and permit preservation of
the sphincter and good postoperative function [22]. Setons
can be left in place for months, even years in selected
cases, and provide a tranquil situation that allows medical
therapy to work as desired. The exact timing for seton
removal is a matter of controversy, and depends on sub-
sequent therapy. This decision has to be taken individually
during the follow-up surgical visits [23]. Some authors
have suggested that seton removal after the fifth dose of
infliximab may result in lower recurrence rates [24]. As
reviewed later in this article, in complex fistulous PCD, the
combination of seton placement and medication achieve
better results than seton placement alone [25].

In a few patients with more complex perianal disease, a
temporary ileostomy will be the best option to control and
prevent sphincter damage. Diversion of the faecal stream
from an inflamed bowel combined with intensive medical
treatment may allow PCD to be controlled and avoid the
need for major surgery including proctectomy [26, 27]. In a
systematic review with meta-analysis, temporary faecal
diversion may improve symptoms in two-thirds of patients
with refractory PCD, but bowel restoration was successful
in only a few patients (17%) [28]. Some patients refractory
to medical therapy may be managed by an experienced
surgeon with other techniques, such as advancement flap.
Definitive faecal diversion with colostomy or ileostomy is
the last resort for ultra-refractory patients [26]. The details
and complications of the surgical techniques are outside the
scope of this review.

5.2 Antibiotics

Medical treatment of perianal fistulas also includes the use
of antibiotics. Indeed, antibiotics are part of the first-line
management of PCD. ECCO guidelines suggest that
symptomatic simple perianal fistulas should be treated with
seton placement in combination with antibiotics (metron-
idazole and/or ciprofloxacin). In complex fistulas, antibi-
otics improve short-term outcomes of anti-TNF drugs, the
first-line therapy in these cases [20].

The evidence on use of antibiotics is of poor quality:
short series, ill-defined patient populations and varying
drug doses. In general, it has to be stressed that response to
antibiotics is at best short-lived, and treatment of complex
PCD with these drugs alone should not be attempted. They
can be used as part of a general therapeutic plan. Although
many practitioners choose amoxicillin-clavulanic to
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CROHN’S DISEASE WITH PERIANAL FISTULA

CONSIDER IMMEDIATE ANTIBIOTICS
TO CONTROL SEPSIS LOCALLY

SIMPLE ABSCESS DRAINAGE (IF
PRESENT)

ORDER AN IMAGING TECHNIQUE
(MRI, US) AND ENDOSCOPY TO ASSESS

RECTAL DISEASE

START PRE—BIOLOGICS CHECKLIST
(HEPATITIS, LATENT TUBERCULOSIS
ETC)

SURGICAL CONSULTATION FOR
EXAMINATION UNDER ANESTHESIA,
ABSCESS DRAINAGE AND SETON

PLACEMENT

SIMPLE FISTULA

COMPLEX FISTULA

SURGERY (FISTULOTOMY)

START ANTI-TNF WITH
ANTIBIOTICS. CONSIDER
THIOPURINE

CLINICAL RESPONSE (DRAINAGE

NO CLINICAL RESPONSE

STOPS, NO PERIANAL SEPSIS, NO
NEW ABSCESS)

- IMAGING TO CHECK FOR
DEEP TISSUE REMISSION

- MANAGE ANTI-TNF AS
USUAL. CONSIDER ADDING
THIOPURINE

Fig. 1 Management algorithm for perianal Crohn’s disease

control soft tissue infection, as recommended in sponta-
neous anal fistulas, metronidazole and ciprofloxacin have
been studied with more rigour in the setting of Crohn’s
disease. The first studies with metronidazole in PCD were
carried out in the 1980s [29-31]. Bernstein et al. found in a
small open-label study that the improvement in perianal
disease with metronidazole occurred within 6-8 weeks in
83% of patients, although treatment discontinuation was
associated with a very frequent recurrence of fistulas (78%)

- REASSESS, CONSIDER NEW
SURGERY

- CONSIDER CHANGE OF
BIOLOGIC (NEW ANTI-TNF,
OTHER)

- CONSIDER LOCAL THERAPY
(STEM CELLS, ADVANCED
SURGERY PROCEDURES)

[30]. Another very short non-controlled series found that
metronidazole reduced the number of draining fistulas and
halved the number of detectable fistula openings, resulting
in complete symptom control in four out of eight patients
[31]. In general, high metronidazole doses are typically
recommended (20 mg/kg/day, or 750-1000 mg/day divi-
ded into three or four doses), although patients frequently
complain of dyspepsia and a metallic taste. Regarding
treatment duration, most studies indicate 8—12 weeks [23].
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In addition to short-term intolerance, long-term use of
metronidazole has been associated with significant
peripheral neuropathy [32]. Another alternative would be
the use of topical metronidazole ointment or cream
[33, 34], although a blinded, randomized, placebo-con-
trolled study including 74 patients failed to show any effect
in the reduction of PDAI score compared to the placebo
group (however, perianal discharge was reduced,
p = 0.012) [33].

Ciprofloxacin has been also studied in PCD. Two small
case series demonstrated an improvement in the 80-100%
of patients with perianal disease [35, 36]. The doses rec-
ommended are 1000-1500 mg/day. Adverse events are
uncommon but can include headache, nausea, diarrhoea,
rash and tendon rupture [35].

These drugs can also be used in combination. Solomon
et al. found that 60% of patients with severe complex fis-
tulas included in their study had clinical response and 20%
showed closure of fistula within 12 weeks of treatment
with ciprofloxacin and metronidazole in combination [37].

Despite the wide use of both antibiotics there is only one
comparative controlled trial. This study included 25
patients with active perianal disease and assigned, in a
double-blind manner, therapy for 10 weeks with cipro-
floxacin, metronidazole or placebo. Remission and
response occurred more often in patients treated with
ciprofloxacin, but the differences were not significant [38].
An important limitation of this study was the small number
of patients evaluated. A systematic review by Khan et al.
including three trials evaluating antibiotic treatment of
PCD fistula in 123 patients, using either ciprofloxacin or
metronidazole, shows a significant effect of either drug in
reducing fistula drainage (relative risk = 0.8; 95% CI
0.66-0.98) with a number needed-to-treat of five [39].

The use of antibiotics in association with thiopurines
and anti-TNF agents has also been analysed. A prospective,
open-label trial studied the use of metronidazole and/or
ciprofloxacin during 8 weeks as a bridge to therapy with
azathioprine. At week 20, patients who received azathio-
prine were more likely to achieve a response than those
without immunosuppression (48 vs. 15%, p = 0.03) [40].

West et al. evaluated in a double-blind placebo-con-
trolled study the effect of combined ciprofloxacin and
infliximab in PCD. Patients who received a combination of
ciprofloxacin and infliximab were more likely to have a
fistula response at week 28 compared to patients on treat-
ment with infliximab alone (73 vs. 39%: p = 0.12) [41]. In
addition, a randomized, double-blind, placebo-controlled
trial showed that adalimumab combined with ciprofloxacin
was superior to adalimumab monotherapy in perianal fis-
tula closure in CD patients. However, after discontinuation
of antibiotic therapy, the beneficial effect of initial co-ad-
ministration was not maintained and no differences were
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observed in the clinical response at week 24 in both groups
[42].

5.3 Immunomodulators
5.3.1 Thiopurines

No randomized controlled trials (RCTs) have evaluated the
effectiveness of thiopurines on the closure of perianal fis-
tulas as the primary end-point. In a meta-analysis, five
RCTs assessing perianal fistula closure with thiopurines as
a secondary endpoint in patients with CD were included
[43]. Twenty-two of 41 patients (54%; 95% CI 37-69)
treated with azathioprine or mercaptopurine responded
with complete healing or decreased discharge of fistula,
compared with six of 29 patients (21%; 95% CI 8-40)
treated with placebo (odds ratio (OR) 4.4; 95% CI
1.5-13.2). Current ECCO guidelines recommend anti-TNF
drugs as first-line therapy in complex fistulizing disease
following surgical drainage, and suggest combination
therapy with thiopurines a viable option to enhance the
effect [20].

Some of the evidence regarding thiopurine use in PCD
deserves further comment. As explained above, one expe-
rience in PCD patients treated with antibiotics for 8 weeks
showed that administration of azathioprine increases the
percentage of response obtained when compared with
patients without immunosuppressive therapy [40]. In the
RAPID study, early azathioprine therapy was compared
with conventional step-up treatment strategy in 147
patients within 6 months of diagnosis of CD with risk of
disabling disease [44]. As a secondary end-point, patients
in the early-azathioprine group had less active perianal
lesions than the conventional strategy group (14 vs. 27%,
p = 0.049), and a higher cumulative proportion of patients
were free of perianal surgery in the early-azathioprine
group during the 3-year follow-up (96 vs. 82%, p = 0.04).
In another cohort of 1035 CD patients, the risk of perianal
surgery was lower in those patients with immunosuppres-
sive therapy (thiopurines and/or methotrexate) within
3 years of CD diagnosis and adherence of at least 6 months
than in patients without early immunosuppressive therapy
(hazard rate 0.30; 95% CI 0.16-0.56; p <0.01) [45].

5.3.2 Calcineurin Inhibitors

5.3.2.1 Tacrolimus A randomized placebo-controlled
trial evaluated the efficacy of oral tacrolimus 0.2 mg/day
for 10 weeks in CD patients with draining perianal or
enterocutaneous fistulas. Response was defined as closure
of > 50% of fistulas that were draining at baseline, main-
tained for at least 4 weeks. Nine of 21 (43%) patients
treated with tacrolimus and two of 25 (8%) patients
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receiving placebo achieved response (p = 0.01). Fistula
remission rate was similar in both groups (10 vs. 8%,
p = 0.86). Side effects were more frequent in the tacroli-
mus group (4.2 vs. 2.3%, p = 0.01), including creatinine
level increase, headache, insomnia, paresthesias and tre-
mor, which were managed by dose reduction. Therapeutic
drug monitoring is recommended to minimize tacrolimus
toxicity [12].

A randomized controlled trial including 12 patients with
fistulizing PCD failed to show any advantage of topical
tacrolimus (1 mg/g ointment applied twice a day) on pla-
cebo after 12 weeks of therapy [46].

5.3.2.2 Cyclosporine There is a lack of data about the
effectiveness of cyclosporine in CD fistulas treatment.
Although in several uncontrolled case series cyclosporine
infusion followed by oral administration achieved an initial
response, it was usually lost on drug withdrawal [47-49].

5.3.3 Other Immunomodulatory Therapies

In a review based on four studies including 40 PCD
patients treated with oral thalidomide for induction of
remission, 25% of patients achieved remission and 27.5%
had partial response to thalidomide treatment
(50-300 mg/day) [50]. Case reports and uncontrolled case
series have reported benefit from other therapies as
mycophenolate mofetil, methotrexate and granulocyte
colony-stimulating factor, but they are not recommended
for clinical practice.

5.4 Anti-TNF Drugs

Anti-TNFs were the first biologics available in inflamma-
tory bowel disease, and evidence and clinical experience
with these drugs are abundant. Treatment with infliximab,
the first anti-TNF used in perianal disease, determined a
significant change in the prognosis of this condition,
achieving remissions of complex PCD fistula never seen
before with any other form of therapy. Current ECCO
consensus in PCD recommends infliximab, or adalimumab,
as first-line therapy for perianal disease, following ade-
quate surgical drainage if indicated [20].

Infliximab is the only biological treatment shown to be
effective in PCD in a specifically designed randomized
controlled trial, both for inducing perianal fistula closure
and for maintaining this response [51, 52]. Induction
therapy at 5 mg/kg, with infusions at weeks 0, 2 and 6,
induced complete closure in 55% of cases, versus 13% with
placebo. The ACCENT I trial, designed to study the
efficacy of infliximab in the long term, showed fistula
remission to persist in 36% of the infliximab group at week
52, compared to 19% on placebo; additionally,

maintenance infliximab reduced hospitalizations and sur-
gery [53]. These effects have been confirmed in clinical
practice by several case series [54, 55]. A retrospective
study on 156 patients evaluated long-term outcome after
infliximab treatment for fistulizing PCD. After a median
follow-up of 250 weeks, about two-thirds of patients
achieved fistula closure, whereas one-third developed fis-
tula recurrence [56].

The effect of adalimumab on perianal fistulas was
evaluated, albeit only as a secondary endpoint, in three
randomized controlled trials (CLASSIC, CHARM and
GAIN studies). There were no detectable differences
between adalimumab and placebo in studies with shorter
follow-up (CLASSIC-1 and GAIN), although it has to be
noted, that they respectively included only 32 (anti-TNF-
naive) and 45 (infliximab failures) patients. The CHARM
trial described the evolution of 117 patients with perianal
fistulas, 30% of which attained complete closure at week
26 (vs. 13% on placebo), and 33 versus 13% at week 56
(p<0.02) [57, 58].

Several open-label trials have evaluated adalimumab for
fistula healing, including a Spanish trial with 23% fistula
remission at 4 weeks [59]. The influence of previous
exposure to infliximab was evaluated in a study with 68
patients; at week 24, fistula healing rates were higher for
anti-TNF-naive patients (60%) versus infliximab-experi-
enced patients (28%; p <0.01) [60]. In the CHOICE trial,
performed on a population of refractory patients, who
failed to respond or had lost response to infliximab, com-
plete fistula healing was achieved by 34/88 (39%) patients
with baseline fistulas. This open-label trial further supports
the effectiveness of adalimumab in patients who failed
infliximab therapy, including primary non-responders [61].

A recent systematic review and meta-analysis by de
Groof describes 34 cohorts and case-series totalling 1449
patients treated with anti-TNF (22 studies used infliximab,
eight adalimumab and four both drugs). Complete closure
rates varied between 16.7 and 93%, with similar figures for
partial closure, and recurrence rates oscillated between 8
and 40% [22]. These data have several limitations, mainly
the small sample size of some studies, and the premature
assessment of endpoints (8 weeks). This paper includes
four randomized controlled trials (previously described),
totalling 179 CD patients with active fistula treated with
anti-TNF, and 109 with placebo. The authors described
results of 30% complete response and 44% partial response
with anti-TNF (vs. 12 and 24% with placebo, respectively).
Overall, they found no differences between anti-TNF drugs
and placebo, probably due to the heterogeneity of the
studies. However, when only studies with follow-up longer
than 4 weeks were selected, those differences became
apparent (fistula healing 46% infliximab, 30% adalimumab
and 13% placebo) [25]. Furthermore, these same authors

A\ Adis



F. Bermejo et al.

analysed the four cohort studies comparing combined
therapy with anti-TNF and seton placement, to either
treatment used separately, with a follow-up between
15 weeks and 30 months. Percentages of fistula closure
with combined therapy varied widely (0-100%), but
combined therapy achieved better results, both compared to
seton placement without anti-TNF (45 vs. 17%; p = 0.001)
and to anti-TNF therapy without seton placement (100 vs.
82%; p = 0.014) [62, 63]. A systematic review addressing
the results of combined surgical and medical therapy,
included eight studies, with 797 patients. In the group
treated only surgically or medically, complete remission
was observed in 191/448 (43%), whereas combining
medical and surgical management attained fistula healing
in 180/349 (52%). The authors conclude that combined
surgical and medical (anti-TNF, with or without
immunomodulators) may have additional beneficial effects
on perianal fistula healing in patients with Crohn’s disease,
compared with surgery or medical therapy alone. These
data all favour combined therapy, but a well-designed
Crohn’s perianal fistula clinical trial in a multidisciplinary
medical and surgical setting is still lacking [64]. In this
regard, the PISA study is an ongoing multicentre, ran-
domized controlled trial on patients with Crohn’s disease
and high perianal fistulas, which will compare three pos-
sible treatment strategies after initial seton placement
(Nederlands Trial Register identifier: NTR4137). One
group will be treated with chronic seton drainage (with oral
6-mercaptopurine for 1 year), a second group with seton
removal and anti-TNF medication (with 6-mercaptopurine
for 1 year), and a third group with advancement flap after
8 weeks of seton drainage (under 4 months of anti-TNF
and 6-mercaptopurine for 1 year).

Regarding the third anti-TNF drug use in CD, cer-
tolizumab pegol, pivotal studies (PRECISE) were not
designed to assess the efficacy on perianal fistula; results
were not encouraging [65, 66], with similar percentages of
fistula remission in certolizumab and placebo arms, both in
PRECISE 1 (30 and 31%, respectively) and PRECISE 2
trials (54 and 43%, respectively). However, a sub-analysis
was done in PRECISE 2, considering only patients with a
response to open-label induction, who were then random-
ized at week 6 to certolizumab 400 mg (n = 28) or placebo
(n = 30) every 4 weeks. In these groups, more patients had
complete fistula closure at week 24 with certolizumab
(36%) than with placebo (17%) [67]. On the other hand,
data from a retrospective medical record-based review
suggest that certolizumab may be altogether more effective
in Crohn’s patients without perianal fistula.

Another question is the value of adding antibiotics to
anti-TNF therapy. As previously described, two series
showed that combination therapy with ciprofloxacin and
anti-TNFs is more effective than anti-TNF monotherapy to
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achieve fistula closure in CD at week 12 [41, 42]. There-
fore, prescription of ciprofloxacin in patients who initiate
induction therapy with an anti-TNF may be an option to
potentiate the effects of the latter.

Primary lack of response and secondary loss of response
to anti-TNF are common. Escalation of anti-TNF treatment
(increasing the dosage and/or shorting the interval) or
switching to another anti-TNF drug is useful. Serum trough
levels and antibody concentrations could guide us in this
choice. In case the patient has low levels of drug in the
absence of antibodies, we will consider it a bioavailability
problem and recommend increasing the dose of the same
drug. In case the levels are low but the patient has anti-
bodies against the drug we will consider that it is an
immunogenicity problem and recommend switching from
anti-TNF. If the patient has adequate levels, it is recom-
mended to change the therapeutic target, although the
experience in PCD with biologicals different to the anti-
TNF is scarce [68]. Recent studies indicate that higher
infliximab trough levels (>9 to 10 pg/mL) are associated
with fistula healing in PCD patients, and those cases with
anti-infliximab antibodies had a lower chance of achieving
fistula healing [69, 70].

In addition to simple synergy, combination of anti-TNF
treatment with thiopurines may be useful to prevent the
development of antibodies against the drug. In a recent
study, Yarur et al. suggest that infliximab levels needed for
fistula healing are higher than those generally targeted for
mucosal healing. In their experience, patients with fistula
healing had higher median serum infliximab levels than
those with active fistulas (15.8 vs. 4.4 pg/mL, respectively;
p<0.0001) [71]; more  specifically, infliximab
levels > 10.1 pg/mL. may improve the rate of fistula
healing.

Small series suggest that local injection of infliximab or
adalimumab close to the fistula tract may be useful in some
refractory patients, in which insufficient local drug delivery
could be the reason for the lack of response [72-75]. A
recent review in local injection of anti-TNF for PCD, a safe
therapy but without long-term data on its efficacy, suggests
a potential role in those patients in whom systemic treat-
ment is contraindicated [76]. Perhaps in non-responder
patients the drug does not reach the tissue in which the
fistula arises and local anti-TNFs could offer a solution in
this scenario.

PCD is a chronic disease, and long-term follow-up is
essential. Therefore, duration of an effective therapy con-
stitutes a subject for debate. Lichtenstein et al. have
described a 50% reopening of the fistulas after discontin-
uing anti-TNF, suggesting the persistence of deep fis-
tula tracts despite superficial healing. Persistence of the
internal tract detected by MRI or ultrasound studies is a
condition associated with a higher risk of fistula recurrence
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[77]. Many of the patients with complex fistulas will need a
longer duration of therapy, or even continuous maintenance
to keep their perianal disease under control. If discontin-
uation is contemplated, clinical examination alone is not
sufficient, and the use of image studies is mandatory [78].

6 Emerging Treatment Options

New biologic drugs with therapeutic targets other than
TNF-alpha and with an indication for treatment in CD, as
well as local application therapies such as stem cells are
reviewed in this section.

6.1 Vedolizumab

Vedolizumab is a humanized monoclonal antibody o437
integrin antagonist indicated for the treatment of adult
patients with moderately to severely active ulcerative col-
itis or CD [79]. The pivotal GEMINI 2 study on vedoli-
zumab for CD was not specifically designed to analyse
results on perianal disease; however, 12% of the study
population was affected by fistulas at the study onset [80].
By week 14, 28% of patients with fistulas treated with
vedolizumab (every 8 and every 4 week schedules com-
bined) had achieved remission, compared to 11% with of
those receiving placebo. By week 52, 41% of patients
treated with vedolizumab every 8 weeks (n = 17) and
22.7% with vedolizumab every 4 weeks (n = 22) had
achieved fistula closure (vs. 11% with placebo, n = 18).
Kaplan—Meier probabilities of fistula closure with vedoli-
zumab were 29 and 33% at 6 and 12 months, respectively
[81]. These preliminary findings support a possible role of
vedolizumab in the treatment of fistulizing disease.

Some data are available from clinical practice studies
that include patients with perianal disease. In a post-mar-
keting experience in adults, five of 10 (50%) patients with
active perianal disease followed for at least 12 weeks
demonstrated fistula improvement [82]. However, as indi-
cated with certolizumab, results from the US VICTORY
Consortium indicate that active perianal disease is one of
the factors associated with a reduction in treatment efficacy
[83]. In a post-hoc analysis of the OBSERV-IBD cohort
from GETAID, 35 (20.2%) patients presented with active
perianal disease at baseline. At week 14, complete remis-
sion of PCD was observed in 15 (42.9%) of patients. At
week 54, vedolizumab was effective for perianal disease in
one-third of patients [84]. All these data, however, are
insufficient to draw definitive conclusions. A clinical trial
of vedolizumab in fistulizing CD is currently underway
[vedolizumab 300 mg intravenously in the Treatment of
Fistulizing CD (ENTERPRISE. ClinicalTrials.gov Identi-
fier: NCT02630966)] [85].

6.2 Ustekinumab

Ustekinumab is a monoclonal antibody to the shared p40
subunit of the proinflammatory interleukin (IL)-12 and IL-
23 cytokines, indicated for treatment of patients with
moderately to severely active Crohn’s disease [86]. Several
small retrospective observational studies include CD
patients treated with ustekinumab. These patients had
previously failed at least one anti-TNF agent, and two or
more in most cases. Table 1 shows the most prevalent
induction and maintenance regimens used in these studies
and treatment efficacy, mostly based on physician judge-
ment, with percentages between 48 and 69% of response
and 26-33% of remission [87-90].

Sands et al. have collected results regarding fistula
healing in the subset of patients with active perineal fistulas
included in pivotal studies [91]. In the UNITI-1, UNITI-2
and CERTIFI studies, almost 40% of patients had a history
of fistulizing CD, but only 10.8-15.5% of patients across
the studies had active perineal fistulas at baseline [92, 93].
Complete fistula closure was achieved in 24.7% of patients
with ustekinumab (vs. 14.1% with placebo; p = 0.073) at
week 8. In the CERTIFI maintenance phase fistula
response occurred in 9/19 (47%) ustekinumab group and
6/20 (30%) of placebo patients at week 22. In IM-UNITI,
at week 44, a higher proportion of patients had response
with ustekinumab (80%; 12/15) compared with placebo
(45.5%; 5/11; p = 0.64). The authors suggest efficacy of
ustekinumab in fistula healing. A treatment effect (delta of
10-13) was seen during the induction therapy and a pos-
sible increase of efficacy with a longer duration of ustek-
inumab treatment was detected. However, data are scarce
and new trials designed specifically to demonstrate the
utility of ustekinumab in complex fistula are warranted.
Table 2 summarizes the efficacy of biological therapy for
CPCD compared with placebo in the main pivotal trials
with these drugs.

6.3 Mesenchymal Stem Cell Therapy

Pharmacological treatments achieve durable fistula closure
in only a half of patients with CPCD. The alternative in
these cases is to resort to repeat surgery with risk of
eventual proctectomy and permanent stoma [94]. Stem cell
therapy is a promising alternative to achieve fistula healing
in CD. Mesenchymal stem cells (MSCs) are non-
haematopoietic multipotent cells that have the ability to
differentiate into several different cell types, and possess
anti-inflammatory and immunomodulatory properties [95].
The exact mechanism by which MSCs cure perianal fis-
tulas remains undefined. MSCs are able to exert different
effects on different cell types. In some cases (monocytes,
CD4+, CD8+ T-cells), their action is functionally
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Table 1 Observational experiences with ustekinumab in the management of perianal Crohn’s disease fistulas

References  n (patients treated for perianal ~ Most prevalent induction/maintenance regimen Efficacy in perianal disease
disease)
Kopylov 13 90 mg at weeks 0, 1 and 2; 90 mg every Response: 69.2% (3/4 of which sustained
[87] 8 weeks their response)

Wils [88] 12

Khorrami 18
[89]

Ma [128] 45

8 weeks

every 8 weeks

Battat [129] 6
8 weeks

90 mg at weeks 0 and 4; 90 mg every 8 weeks
90 mg at weeks 0, 1 and 2; 90 mg every

90 mg at weeks 0, 1 and 2 or 0 and 4; 90 mg

90 mg SC at week 0, 1 and 2; 90 mg every 4 or

67% of clinical benefit with significant
improvement

61% with improvement (physician
judgment)

Response: 48.9%

Remission: 26.7%

Complete healing: 31.1%

Response: 66%

Remission: 33% fistulas

Definition of response: a reduction in the number of draining fistulas by 50% compared to baseline. Definition of remission: complete absence of
fistula drainage. Definition of complete fistula healing: demonstrated by pelvic contrast-enhanced ultrasound or pelvic MRI

Table 2 Efficacy of biological therapy for complex perianal fistulizing Crohn’s disease in pivotal trials

References Biologic drug Fistulizing Follow-up period Results®
patients (weeks)
Present et al. [51] Infliximab 5 mg/kg at 0, 2 and 94 6 55% of cases (13% with placebo)b
6 weeks
Sands et al. [130] Infliximab 5 mg/kg every 195 54 36% of cases (19% with placebo)b
8 weeks
Colombel et al. (CHARM)  Adalimumab 40 mg weekly 117 56 33% of cases (13% with placebo)®
[131]
Schreiber et al. (PRECISE  Certolizumab pegol 400 mg 58 24 36% of cases (17% with placebo)®
2) [67] monthly
Sandborn et al. (GEMINI 2) Vedolizumab 300 mg every 57 52 41.2% of cases (11% with
[80] 8 weeks placebo)b
Sands et al. [91] Ustekinumab 238°¢ 8 24.7% (14.1% with placebo)
(» = 0.073)
26¢ 44 80% (45.5% placebo) p = 0.64)

dCessation of drainage or fistula closure
*With significant differences

SUNITI 1, UNITI 2, CERTIFI Studies
9IM-UNITI maintenance study

inhibitory, whereas it results in cell function modulation in
other cases (increase of both circulating and mucosal
T-regulatory cells) [96, 97]. Recent research describes a
complex paracrine and cell-cell contact-mediated action,
inducing T-cell apoptosis and inhibiting the production of
proinflammatory cytokines (TNF-alpha, IFN-gamma, IL-
17 and IL-21) [98]. Furthermore, MSCs can migrate to
sites of inflammation or injury, and promote tissue repair
[99]. Several inflammatory conditions, in different
immune-mediated disorders, may result in different
responses to MSC treatment. Most patients treated with
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MSC therapy concurrently receive immunosuppressants or
biologic drugs that alter the inflammatory profile in the cell
environment. The influence of these drugs in the functional
plasticity of MSC in CD patients remains a potential area
of research [100].

Several clinical trials performed in CD patients, both
with autologous and with allogeneic stem cells, and con-
current immunosuppression, show significant results in
fistula healing. Most of the patients included were affected
by disease refractory to conventional treatment (Table 3)
[101]. Although therapy involving local injections of MSC
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Table 3 Trials with mesenchymal stem cell in fistulizing Crohn’s disease

Trial (year) Number of Source of MSC Number of injections Follow-  Efficacy (fistula
patients up closure)
Garcia-Olmo et al. 4 Autologous adipose tissue Single injection 8 weeks  75%
(2005) [110]
Garcia-Olmo et al. 14 Autologous adipose tissue plus Single injection® 8 weeks  71% (vs 14%
(2009) [103] fibrin glue fibrin glue)
Cho et al. (2013) [112] 10 Autologous adipose tissue Single injection 8 weeks  30%
Lee et al. (2013) [107] 42 Autologous adipose tissue Single injection® 8 weeks  82%
Dietz et al (2017) [114] 12 Autologous adipose tissue Placement of the stem cell 6 months 83%
(bioabsorbable matrix) loaded plug
Choi et al. (2017) [115] 13 Autologous adipose tissue Single injection® 8 weeks  69%
Ciccocioppo et al. 10 Autologous bone marrow 2-5 injections 8 weeks  67%
(2011) [97]
de la Portilla et al. 24 Allogenic adipose tissue Single injection® 24 week  56%
(2013) [117]
Park et al. (2017) [118] 6 Allogenic adipose tissue Single injection 8 months 50%
Panés et al. (2016) 212 Allogenic adipose tissue Single injection 24 week  50% (vs 34%
[104] placebo)
Molendijk et al. (2015) 21 Allogenic bone marrow Single injection 12 week  85%° (vs 33%
[108] placebo)

4A second injection if fistula healing was not complete at week 8 or
PEfficacy of the intermediate doses (3 x 10" MSC)

in PCD is a field in continuous investigation, no head-to-
head study comparing this approach with biological drug
therapy has been carried out so far.

6.3.1 Technical Aspects

With regard to the origin of the cells, both adipose tissue-
derived MSC and bone marrow-derived MSC have been
used in trials on perianal fistulas. The immunomodulatory
capacities of both cell types were similar, according to a
study performed on age-matched donors, but the
immunomodulatory effects of bone marrow-derived cells
seem to be more potent, due to differences in cytokine
secretion [102]. Conversely, an advantage of adipose tis-
sue-derived MSC is the ability to obtain more cells with a
simple procedure like liposuction [103], resulting in similar
immunomodulatory capacities. A phase III trial using
adipose tissue-derived MSC [104] showed similar results to
previous phase II trials with bone marrow-derived mes-
enchymal stem cells, suggesting that the origin of the cells
does not affect their efficacy in the context of perianal
fistula therapy.

Cells can be derived from different donor sources. Both
autologous and allogeneic MSC have been used to treat
patients with complex fistulas. Autologous cells are
obtained from the patient, and are logically less immuno-
genic. However, there is a logistic problem: the steps

involved in obtaining MSC from our own adipose tissue or
bone marrow make it impossible to complete cell har-
vesting and injection in a single procedure. Isolation and
expansion of autologous MSC to sufficient numbers of
cells is a time-consuming process that extends over weeks.
Allogeneic MSC preparations, in contrast, are ready to use
and allow the prompt treatment of patients, avoiding both
the necessary steps that require obtaining autologous MSC
and the possible disease-related effects of this type of
MSC. This results in the possibility of treating a higher
number of patients, which adds interest to the use of readily
available allogeneic MSC preparations [105].

Two important questions still remain unanswered,
namely the dosage of cell products, and the necessary
number of intrafistula injections. Clinical trials in CPCD
have used different MSC doses, with a general tendency to
use increasing amounts of cells in an attempt to improve
outcomes [106]. In some cases, the administration involved
a fixed number of MSCs, whereas in others the number of
injected MSCs depended on the fistula depth and length
[107]. In the study performed by Molendijk et al., patients
were randomized to treatment with a single injection of one
of three doses: 1 x 10’ cells, 3 x 107 cells, or 9 x 107
cells; the best results were achieved with a dose of 3 x 10’
cells [108]. Ciccocioppo et al. used repeat injections of
2 x 107 cells (a median number of three administrations)
[97]. The number of MSCs injected in the phase III trial by
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Panés et al. was fixed at of 12 x 107; in some patients, the
cells were split between two fistula tracts, without differ-
ences in efficacy between patients with one or two treated
tracts [104]. Additionally, the survival kinetics of these
cells after injection is not well known. Thus, the optimal
number of MSCs should be explored in ongoing and future
trials. Closure of the internal opening is essential, because
this is the origin of the fistula, and its sealing avoids faecal
contamination of the fistula tract [108].

The number of injections is another matter of debate.
Many of the trials used a single local injection of MSC in
the wall of the fistula. There may be an advantage to
repeating an injection if closure is not achieved with the
first injection, as shown by Ciccocioppo et al. [97]. In
addition, some trials used fibrin glue to deliver MSCs
[103], without an evident advantage, and without com-
pletely ruling out a potential effect of glue on cell viability.
All these points are issues that should be addressed in
future trials.

6.3.2 Clinical Experience with Autologous Stem Cells

A number of trials used MSCs derived from autologous
adipose tissue. Garcia-Olmo et al. reported the first case of
rectovaginal fistula treatment with MSCs [109]. The same
authors conducted a phase I trial in refractory CD complex
fistula, with a single injection of MSCs. They observed
fistula closure in three of four patients at week 8 [110]. A
subsequent phase IIb study was performed, randomizing
patients to receive fibrin glue alone versus fibrin glue
supplemented with one injection of MSCs, and a second
injection if fistula healing was not complete at week 8. CD
complex fistula healed at 8 weeks in five out of seven
patients (71%) of the MSC group versus one of seven
patients (14%) in the control group [103]. Two of the five
patients (40%) with fistula healing maintained fistula clo-
sure after 3 years of follow-up [111].

Another group conducted a phase I and phase II trials,
adjusting doses of MSC to the fistula size [107, 112]. The
phase I study was performed in ten patients, showing
complete healing at week 8 in 30% of them, and partial
closure in the remaining [112]. The phase II study involved
a first MSC injection followed by a second one if fistula
healing was not complete at week 8. It involved 42
patients, describing complete healing at week 8 in 82% of
them [107]. The fistula tract was first injected with MSCs,
and then filled up with a mixture of MSCs in combination
with fibrin glue. Long-term healing was observed in 88%
of patients at 1 year, and in 75% at 2 years [113].

A recent phase I trial with 12 patients employed autol-
ogous adipose tissue MSCs suspended in a bio-absorbable
matrix (STem cells On Matrix Plugs; STOMP); at
6 months, 83% of patients achieved complete clinical
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healing, with radiographic markers of response. The
operation involved removal of a previously placed seton,
curettage of the fistula tract, and placement of the MSC-
MATRIX fistula plug, which was passed through the tract.
The average dose was 2 x 10" cells per plug [114]. Choi
et al. treated 15 patients with an injection of autologous
adipose tissue MSC (with a second injection if fistula
healing was not complete at week 8); 13 patients completed
the study, of which 69.2% achieved complete healing at
8 weeks [115].

One single trial used autologous bone marrow MSCs,
administered to ten patients in 2-5 injections, and achiev-
ing fistula healing in 67% of cases at 8 weeks [97]. A long-
term follow-up of the patients treated in this study of
Ciccocioppo et al. reported that 50% and 37% of them
maintained healing at 2 and 4 years [116], respectively.
These results support the long-term efficacy of this therapy.
More trials are currently studying the efficacy of bone
marrow MSCs.

6.3.3 Clinical Experience with Allogenic Stem Cells

A phase I/Ila trial in 24 patients used a single injection of
adipose tissue MSC, followed by a second injection if
fistula healing was not complete at week 12. It achieved
success in 38% of patients at week 12, and 56% at week 24
[117]. A smaller study described sustained fistula closure in
six patients, prolonged to month 8 in half of them [118].
The largest patient series (n = 212) was studied in a phase
III randomized controlled trial, by Panés et al. comparing a
single injection of adipose tissue MSCs with a single
injection of saline solution (placebo); this experience has
provided strong evidence of the benefit of MSC in complex
CD fistula. The primary endpoint in this study included not
only the clinical assessment of fistula closure, but also the
absence of activity by MRI, according to guidelines [20].
Fifty percent of patients achieved fistula closure with MSC
at week 24. All patents underwent fistula curettage, surgi-
cal drainage and closure of the internal fistula orifice,
which may explain the relatively high placebo response
rate (34%). This trial allowed patients to continue con-
comitant immunomodulator and anti-TNF drug, which
surely increased the efficacy of MSC therapy. Finally, time
to clinical remission was rapid, and twice as fast in the
MSC group (6.7 weeks) than in the placebo arm.

Another placebo-controlled trial, by Molendijk et al.,
included 21 patients, randomized to receive a single
intralesional injection of allogenic bone marrow of differ-
ent doses of MSCs (1, 3 or 9 x 107 MSC) or placebo.
Efficacy evaluation involved physical exam and MRI at
week 12. Mean fistula duration prior to inclusion into the
trial was 5.5 years. An injection of 3 x 10’ MSC resulted
in accelerated fistula healing and remission in up 85% of
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fistulas (vs. 33% with placebo). Intermediate doses of MSC
attained the highest efficacy, suggesting a dose-dependent
response, and maybe a different immunogenic performance
of different doses. Other authors have used intravenous
injection of allogenic bone marrow MSC to treat active
Crohn’s disease, with fistula healing planned as a sec-
ondary outcome [119].

All these trials showed higher efficacy of MSCs at
1 year than that observed with biological drugs. The pro-
portion of patients experiencing fistula relapse in the fol-
low-up period increased with time [111, 116], and the long-
term efficacy of this therapy should be evaluated in future
studies. Qiu et al. performed a systematic review and meta-
analysis on the efficacy of stem cell therapy for CD,
totalling 251 patients; it showed that 57% (95% CI 44-609,
n = 251) of cases achieved fistula healing with MSC.
Three trials involved a control arm, and in these, the OR of
fistula healing with stem cells was 3.83 (95% CI
1.06-13.86, p = 0.04) versus control [120].

The absence of systemic complications related to MSC
in clinical trials is of high relevance. The most commonly
reported adverse events were pain at the injection site,
related to the surgical manipulation of this sensitive zone,
and the development of anal abscess, probably due to the
contamination of the fistula tract with bacteria. Concerns
about a possible malignant transformation of the adminis-
tered cells seem unlikely, due to the limited lifespan in vivo
of the MSCs [108].

In summary, MSC injections seem to be a safe therapy
that rescues refractory patients and restores responsiveness
to previously failing drugs. The main patient that can
benefit of MSC therapy is the one with an inadequate
response to usual medical treatment (immunosuppressants
and/or anti-TNF drugs). Future studies should assess the
efficacy and the safety of repeated injections of MSC, their
usefulness in complex fistulas with multiple tracts, and
combined therapy with MSC and biologics. Perhaps other
potential candidates for this therapy would be patients in
earlier stages of perianal disease, and those in whom
perianal disease is the main manifestation of CD. It is
important to remember that the alternative therapy in these
settings involves repeated surgeries, with a significant risk
of faecal incontinence due to sphincter damage, and
eventual proctectomy in some patients. For the time being,
patients access MSC therapy only as part of clinical trials
or compassionate programs, following the regulation of
drug agencies. Several trials are now recruiting PCD
patients, most of them using MSC therapy (https:/
clinicaltrials.gov). NCT02403232 Phase 1I;
NCT03279081 Phase III; NCTO01915927 Phase 1;
NCT03056664 Phase II-III). Future research should
address the mechanisms by which MSCs display their
therapeutic effects in CPCD fistula patients.

6.4 Other Therapies

Hyperbaric oxygen increases oxygenation of tissues like
perianal fistulas. A systematic review including 40 patients
with PCD describes complete healing in 45% of cases, but
heterogeneity in the procedures and the evaluation of
response limit its applicability in clinical practice [121].

The injection of fibrin glue to seal the fistula tract is a
mechanical therapy used in perianal fistula. This therapy
was used in 14 patients and performed under continuous
endosonographic monitoring. The drainage had ceased in
ten patients (71%) at three months and in eight patients
(57%) at nearly 2 years [122]. In a multicentre, open-label,
randomized controlled trial, clinical remission was
observed in 13 of the 34 patients (38%) of the fibrin glue
group compared with 16% in the observation group, with
an OR of 3.2 (95% CI 1.1-9.8; p = 0.04), with lesser
results in complex fistulas [123].

The use of absorbable anal fistula plugs (Surgisis' " and
GORE BIO-A™ plugs) is another procedure used to treat
fistula with little evidence in CD patients. In a systematic
review in 84 patients, closure of the fistula tract was
achieved in 58.3% of cases. The results of this review are
limited by multiple confounding factors. A recent open-
label randomized trial in 106 CD patients does not
demonstrate [124] more percentage of fistula closure with
Surgisis™ plug than with seton removal alone (controls)
[125].

Finally, laser techniques that act on the fistula epithe-
lium and obliterate the tract of the fistula have been used in
small series with carbon diode laser in PCD [126] or diode
laser (FiLaC™) (with only two CD cases in this 45-patient
series) [127]. We need more data with these types of
therapies to be included in our daily clinical practice.

™

7 Conclusions

PCD is a complication that influences the QoL of many
patients with CD, and is a determinant of poor prognosis
and increased healthcare costs. The treatment of simple
perianal fistulas includes sepsis control (surgical drainage,
and seton placement in combination with antibiotics, such
as metronidazole and/or ciprofloxacin), with fistulotomy
being reserved for simple superficial fistulas that do not
affect the muscular apparatus of the anal sphincters. In
complex fistulas, antibiotics improve short-term outcomes
of anti-TNF drugs, which should be the first-line therapy
following adequate surgical drainage. Combined surgical
treatment and anti-TNF may have additional beneficial
effects on perianal fistula healing in CD patients. Prelimi-
nary findings with new biologic drugs like vedolizumab
and ustekinumab suggest their possible role in the
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treatment of fistulizing CD. Trials designed specifically to
demonstrate their utility in complex fistula are warranted.
A new area of investigation is local application therapies
such as MSC, above all in cases with an inadequate
response to usual medical treatment, half of patients with
CPCD. Both autologous and allogeneic MSC have
achieved significant results in healing complex perianal
fistula without systemic complications. Some aspects like
the dosage of cell products and the necessary number of
intrafistula injections will be the subject of study in future
research.
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