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Abstract. – This study provides the longterm follow-up data on the efficacy of infliximab
in the treatment of chronic refractory pouchitis
complicated by fistulae following ileo-pouch anal
anastomosis (IPAA) for ulcerative colitis (UC).
Methods: Seven patients (4 F, 3 M) with chronic refractory pouchitis complicated by fistulae
were included in an open study. Pouchitis was
diagnosed by clinical plus endoscopical and histological criteria. Fistulae were: pouch-bladder in
1, vaginal in 3, perianal in 2, both vaginal and perianal in 1 patient. Extraintestinal manifestations
were present in 4 patients. All the patients were
refractory to antibiotics (3 patients also to
steroids). Crohn’s disease was carefully excluded in all patients after re-evaluation of the history, re-examination of the original proctocolectomy specimen, examination of the proximal small
bowel. Patients received Infliximab 5 mg/kg at 0,
2 and 6 weeks. Azathioprine (2.5 mg/kg) was also
started for all patients as bridge therapy. Clinical
response was classified as complete, partial, and
no response. Fistulae closure was classified as
complete, partial, and no closure. The pouchitis
disease activity index (PDAI) and quality of life
(QoL) were also used as outcome measures.
Results: Clinically, all patients improved. At
10-week follow-up, 6 out of 7 patients had a
complete clinical response, and 5 out of 7 patients had complete fistulae closure. At 10- week
follow-up, median PDAI dropped from 12 (baseline) (range, 10-15) to 5 (range, 3-8); median QoL
decreased from 37 (range, 33-40) to 14 points
(range, 9-18), respectively. Extraintestinal manifestations (erythema nodosum and arthralgiae)
completely remitted soon after the first infusion
of infliximab. Clinical response and fistulae closure were maintained in the long-term follow-up.
Conclusions: These results seem indicate
that infliximab plus azathioprine may be recommended for the treatment of refractory pouchitis
complicated by fistulae following IPAA for UC.
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Introduction
Ileal-pouch-anal anastomosis (IPAA) represents the surgical procedure of choice for
patients with ulcerative colitis (UC) undergoing elective restorative proctocolectomy 1.
The most frequent long-term complication
following IPAA is non-specific and idiopathic
inflammation of the ileal mucosa of the
pouch, commonly known as pouchitis 2 .
Pouchitis is considered to be a recurrent UC
in the small bowel mucosa, or a novel form of
recurrent inflammatory bowel disease
(IBD) 2,3. The ethiology is unclear, but it is
generally accepted that bacterial overgrowth
plays an important role, and that lesions and
symptoms are associated with over-production of pro-inflammatory cytokines2-7.
Diagnosis is commonly obtained by means
of clinical, endoscopical and histological criteria using the Pouchitis Disease Activity
Index (PDAI), which also allows a severity
score of pouchitis8,9.
The course of pouchitis is variable and is
commonly classified as acute, relapsing, and
continuously chronic7.
Therapy is based on the use of probiotics,
antibiotics, mesalazine, corticosteroids, and
immunosuppressants2,3,11,12. However, resistancy to medical therapy is reported in 5-20%
of the cases2,12.
Pouchitis lead, in about 10% of the cases,
to the development of complications such as
fistulae and perianal disease that require further surgery1,13,15-17.
Some authors consider the development of
fistulae in patients with pouchitis a sufficient
reason for changing diagnosis from UC to
Crohn’s disease (CD)18,19. We agree that appearance of perianal fistulae, especially if com239
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plex and not originating from the dentate line
area, should raise suspicion about the possibility of CD, and that in these conditions diagnosis has to be reconsidered1,2,13,20. However the
diagnosis of CD needs the presence of positive
croteria such as epithelioid granulomas, discontinuous crypt distortion, and discontinuous
inflammation20-22. Absence of positive criteria
for diagnosis of CD after re-examination of
the original proctocolectomy specimen and investigation of the proximal small bowel indicates the diagnosis of pouchitis20,21.
Since infliximab has been successfully used
for refractory patients with CD of the ileoanal
pouch18,19, and since high tumor necrosis factor-alpha (TNF-α) expression occurs in ileal
mucosa during pouchitis4, the use of infliximab also in refractory pouchitis following
IPAA for UC appears to be reasonable.
We recently reported the efficacy and safety of infliximab in the treatment of patients
with chronic refractory pouchitis complicated
by fistulae following IPAA for UC. In our series of 7 patients, the development of fistulae
complicating pouchitis raised suspicion about
the possibility of CD but this diagnosis was
unequivocally excluded in all the patients. In
fact, before surgey, all the 7 patients had clinical, radiographic, endoscopic and pathologic
features typical of UC; the blind review of
original proctocolectomy specimen confirmed
the diagnosis of UC in all the patients; radio-

logical and endoscopical examination of the
gastrointestinal tract distant from the pouch
resulted to be normal; finally, endoscopic
biopsies of pouch and pre-pouch mucosa did
not contain positive features for CD23.
We report here the long-term follow-up results of the previously published study in
which infliximab was used in patients with
chronic refractory pouchitis, complicated by
fistulae, following IPAA for UC.

Materials and Methods
Patients
Seven patients with chronic refractory pouchitis and fistulae were included in the study.
Refractory pouchitis was defined as persistent active pouchitis unresponsive to continuous intake of antibiotics. Table I shows the
demographic and clinical characteristics of
the patients at the time of infliximab therapy.
The median age of the patients was 30 years
(range, 19-51 years). Four out of 7 patients
were female. The median duration from UC
diagnosis to IPAA was 4 years (range, 1-14
years). The indication for proctocolectomy
was “refractory disease” in all cases. The constructed pouch had a J shape in 6, and a W
shape in 1. The median time between IPAA
and the diagnosis of pouchitis was 12 months
(range, 6-36 months). The median time from

Table I. Characteristics of the patients at baseline, before treatment with infliximab.
Pts

Age
(years)

Sex

1
2
3

27
51
32

M
M
F

1
5
14

4

19

F

5
6

25
30

7

39

240

Years
Months
from UC
from
diagnosis IPAA to
to IPAA pouchitis

Months
from
IPAA to
fistulae

Previous
treatments

PDAI

14
12
6

70
20
10

10
12
10

4

6

12

M
F

2
2

8
13

37
20

Antibiotics
Antibiotics
Antibiotics
Steroids
Antibiotics
Azathioprine
Antibiotics
Antibiotics
Steroids

F

5

36

42

Antibiotics
Steroids

15

10
12
14

Fistulae

Extra intestinal
manifestations

Perianal
–
Pouch-bladder Arthralgiae
Vaginal
Erythema
nodosum
Perianal
–
Vaginal
Perianal
–
Vaginal
Arthralgiae
Erythema
nodosum
Vaginal
Arthralgiae
Erythema
nodosum

Management of refractory fistulizing pouchitis with infliximab

IPAA and the development of fistulae was 20
months (range, 10-70 months).
The median PDAI was 12 (range, 10-15).
The median QoL was 37 (range, 33-40).
All patients had actively draining fistulae for
at least 3 months: 1 patient had a simple pouchbladder fistula, 2 patients had a perianal complex fistula, 3 patients had a complex ano-vaginal fistula, 1 patient had both perianal and vaginal fistulae. Four patients had also extraintestinal manifestations: 1 male had arthralgiae, 1 female had erythema nodosum, and 2 females
had both arthralgiae and erythema nodosum.
Serum perinuclear antineutrophil cytoplasmic antibodies (pANCA) were positive in 6
out of the 7 patients.
Diagnosis
Development of fistulae led us to suspect
underlying CD. In order to exclude CD, diagnosis in all patients was reconsidered according to standard criteria2,20-22. UC history, postsurgical course, and colectomy specimen were
reviewed. In addition all patients underwent
investigation of the remaining small bowel by
means of endoscopy, histology and radiology.
All patients were submitted to defecography.
As far as history concerns, all patients had
clinical, radiological, endoscopical, and
histopathological features diagnostic of UC.
None out of the 7 patients had never smoked,
and no patient had undergone appendicectomy before colectomy. Blind pathological review of the colectomy specimens confirmed
diagnosis of UC. Endoscopic and histologic
examinations above the pouch excluded lesions high up in all patients. Small bowel follow-through resulted normal in all patients.
The careful investigation of the entire small
bowel failed to show the presence of positive
criteria for the diagnosis of CD. Diagnosis in
all patients was therefore of UC pouchitis.
Previous Treatment
All patients had been continuously treated
with antibiotics (metronidazole and
ciprofloxacin) for a median time of 4 months
(range, 3-5). The 3 patients with erythema
nodosum were also given steroids. Response
to therapy was unsatisfactory in all patients.
Infliximab Treatment
After giving informed consent and after
being screened for tuberculosis, patients were

treated with infliximab (Remicade, ScheringPlough, Milan, Italy) administered in a dose
of 5 mg/kg as a 2-hour intravenous infusion,
at time 0, and thereafter at weeks 2 and 6.
After the third infusion, patients were submitted to a retreatment schedule with infliximab reinfusion “on demand”. Therefore, patients received a different number of infusions depending on the clinical response.
Adverse effects were regularly monitored
during and after the infusions. From baseline,
patients were clinically evaluated after 2, 6, 10
weeks and every 2 months since then. Patients
underwent endoscopic and histologic examinations both at baseline and 10 weeks later.
Concurrent Treatment
Azathioprine (2.5 mg/kg/day) was started
for all patients at the time of the first infliximab infusion as bridge therapy.
Outcome Measures
Response to therapy was assessed evaluating clinical response, pouchitis disease activity index (PDAI), fistulae closure, and health
related quality of life (QoL).
Clinical response was classified into three
categories: complete response, partial response,
and no response. Complete response was defined to be as gained well-being and cessation
of diarrhoea, urgency/incontinence, stool blood,
abdominal pain. A partial response was defined
as an improvement or reduction – not cessation
though – of the symptoms as below. All other
outcomes were defined as no response.
PDAI, based on clinical, endoscopical, and
histological criteria was evaluated according
to Sandborn criteria8. The PDAI score ranges
from 0 to 18, the higher level indicating the
worst inflammation. Based on Sandborn criteria, a total PDAI ≥ 7 score was considered
the cut-off value to diagnose active pouchitis.
Patients with a total PDAI score < 7 were
classified as not having pouchitis8,9.
Fistulae closure was classified into three categories: complete closure, partial closure, and no
closure. Complete closure was defined as cessation of fistulae drainage and total closure of all
fistulae. A partial closure was defined as a reduction in the number, size, drainage, or discomfort associated with the fistulae. No regression or worsening was defined as no closure.
QoL has been assessed using an Italian
questionnaire derived from IBDQ for Italian
241
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population24. The QoL score ranges from 0 to
87, the higher score indicating the worst function. Descriptive statistics included median
values and range.

Fistulae closure (10 weeks)
No. pts

Results
All patients experienced clinical improvement after treatment with infliximab.
Improvement was gained after the first infusion considering both clinical response and
fistulae closure.
Ten-Week Outcome
Among the 7 patients with pouchitis who received infliximab, 6 had a complete clinical response, and 1 patient had partial clinical response 10 weeks after the first infusion (Figure
1). Five out of 7 patients had complete fistulas
closure, and 2 out of 7 patients had partial fistulas closure 10 weeks after infliximab (Figure 2).
The patient with the pouch-bladder fistula
fully responded with complete fistula closure
after the first infusion of infliximab, but he
had an early recurrence of pneumaturia that
was, however, greatly reduced in frequency at
week 10 (partial closure). Also a female patient with perianal and vaginal complex fistula had partial fistuale closure since, despite
the 2 perianal fistulae closure, the vaginal fistula was still draining.
Figure 3 shows the changes in PDAI score in
all patients. Ten weeks after infliximab treatment, the median PDAI score improved from

Complete

Partial

No

Figure 2. Fistulae closure at 10-week follow-up.

12 (range, 10-15) at baseline to 5 (range, 3-8).
In 5 out of 7 patients, PDAI scores resulted under the value of 7, the cut-off value to diagnose
pouchitis. In these patients, healing of endoscopic lesions and significant improvement of
histologic signs of pouchitis was observed.
Figure 4 shows the healing of fistulae (A:
comlete; B: partial) visualized by defecography.
Figure 5 shows the changes in erytrocyte
sedimentation rate (ESR) and C-reactive
protein (CRP). Ten weeks after infliximab
treatment, the median ESR value improved
from 25 mm/h (range, 18-52) at baseline to 10
mm/h (range, 5-15). The median CRP value
improved from 2.3 mg/dL (range, 1.0-7.2) at
baseline to 0.4 mg/dL (range, 0.2-1.9), respectively. In 5 out of 7 patients, CRP levels resulted under the value of 0.8 mg/dL, the upper limit of normal values.

Clinical response (10 weeks)
No. pts

PDAI

Weeks
Complete

Partial

No

Figure 1. Clinical response at 10-week follow-up.
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Figure 3. PDAI scores at baseline and at 10-week follow-up.
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Figure 4. Examples of dephecography changes
in the pouch fistulae after infliximab therapy.
Defecography. A, Patient 5. Antero-posterior
view: Two fistulae, the first (small arrow) arising
from the lower part of the pouch upward to the
right. The second (big arrow) arising from the
middle part of the anal canal downward to the left
near the anal verge, after splitting in two branches. On the right, complete fistulae healing demonstred 1 year after therapy. B, Patient 6. Lateral
view: Fistula (arrow) arising from the anteriorlower part of the pouch. On the right, partial fistula healing demonstred 6 weeks after therapy.

1 year

Baseline

A

B

After 10 weeks, median QoL had greatly
changed improving from 37 (range, 33-40) at
baseline to 14 (range, 9-18).
In patients with extraintestinal manifestations, arthralgiae and erythema nodosum
promptly and completely disappeared after
the first infusion. Steroids were completely
withdrawn.
Updated Follow-up
Table II summarizes the outcomes at the
last follow-up visit. Median follow-up is 35
months (range: 31-57 months). Median number of infusions was 4 (range, 3-7).

Baseline

6 weeks

All 7 patients, with the exception of one,
had a lasting complete clinical response at
their last follow-up visit. The patient who lost
clinical response had relapse of fistula and
developed anal stenosis at 31-months followup. The patient who had partial remission at
10-week follow-up, gained complete clinical
response after retreatment.
At the last follow-up visit, out of 7 patients,
5 had complete fistulae closure, 1 had partial
closure, 1 patient had relapse of fistula and
was considered as failure.
Extraintestinal manifestations did not recur. Steroids were not needed. All patients
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ESR

CRP
mg/dL

mm/h

Weeks

Weeks

Figure 5. ESR and CRP values at baseline and at 10-week follow-up.

were in treatment with azathioprine. Three
patients were also given antibiotics.
Adverse Events
Infusions of infliximab were well tolerated.
At 6-month follow-up, 1 patient developed a
thoracic herpes simplex virus infection, which
required treatment with Aciclovir (4 g/day
for 10 days), without withdrawn of immunosuppressive treatment.

Discussion
This open study shows the long-term efficacy of infliximab plus azathioprine in the treatment of refractory chronic pouchitis with fistulae after IPAA for UC. Clinical improvement

occurred in all patients. PDAI score dropped
to a value < 7 in 5 patients indicating absence
of active pouchitis according to Sandborn criteria8. All these 5 patients showed healing of
endoscopic lesions and significant improvement of histologic signs of pouchitis.
Remarkably, all fistulae responded to treatment, and complete closure was observed in 5
patients. At long term follow-up all patients,
with the exception of one, showed complete
clinical response and closure of fistulae.
Development of fistulae complicating pouchitis raised suspicion about the possibility of
CD. Diagnosis was therefore reconsidered in
all the patients. It should be stressed that, preoperatively, all 7 patients had clinical, radiographic, endoscopic and pathologic features
of UC. The blind review of original procto-

Table II. Response to treatment and characteristics at the last follow-up evaluation.
Pts

1
2
3
4
5
6
7
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Follow-up
(months)

No. of
infliximab
infusions

Clinical
response

PDAI

Fistulae
closure

Extraintestinal
manifestations

Concurrent
treatments

Adverse
events

57
53
36
35
32
32
31

4
6
3
7
3
4
3

Complete
Complete
Complete
Complete
Complete
Complete
Failure

3
4
6
5
5
7
8

Partial
Complete
Complete
Complete
Complete
Complete
Failure

–
Healed
Healed
–
–
Healed
Healed

Azathioprine
Azathioprine
Azathioprine
Azathioprine
Azathioprine
Azathioprine
Azathioprine

–
H. Zoster
–
–
–
–
–
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colectomy specimen confirmed the diagnosis
of UC in all the patients. Examination, by
means of radiologic and endoscopic studies of
the gastrointestinal tract distant from the
pouch, resulted to be normal. Endoscopic
biopsies of pouch and pre-pouch mucosa did
not contain CD features. The diagnosis of UC
was therefore unquestionable in all patients.
Some authors consider the development of
fistulae complicating pouchitis a sufficient reason for changing diagnosis from UC to CD18,19.
However, it has been reported that diagnosis of
CD is often excluded after systematic review of
the diagnosis in patients with pouchitis presenting with certain features resembling CD, such as
serpiginous pouch ulcerations or fistulae14,20,21,25.
Epithelioid granulomas, discontinuous crypt
distortion, and discontinuous inflammation are
considered essential features to make diagnosis
of CD21,22. Several authors have suggested that a
diagnosis of CD in an ileal pouch should be
made only when reexamination of the original
proctocolectomy specimen or investigation of
the proximal small bowel is diagnostic of CD2,2022. All patients included in this study were evaluated according to these criteria.
It has been suggested that in patients with
pouchitis, the development of fistulae is most
likely related to chronic course of inflammation and does not necessarily imply an incorrect original diagnosis of UC13. This suggestion seems to be validated by the observation
of an association between a particular TNF
gene haplotype and the development of
pouch-specific complications, including fistulae, in patients with UC after IPAA26.
Pouchitis is the most frequent long-term
complication following IPAA for UC and is
considered to be a non-specific and idiopathic
recurrent inflammation of the ileal mucosa of
the pouch2,3. A series of evidence suggest that
pouchitis could result from a reactivation of
immunologic mechanisms that lead to UC. It
has been observed that ileal pouch mucosa of
patients with pouchitis synthesizes a variety of
pro-inflammatory molecules, including TNFα, with an imbalance between pro-inflammatory and anti-inflammatory cytokines 4-7 .
Furthermore, patients who develop pouchitis
show highly increased levels of STAT1 (signal
transducer and activator of transcription-1) activation in the pouch mucosa27. STAT1 is a
pro-inflammatory transcription factor similar
to nuclear factor kB, which activates genes in-

volved in inflammatory and immunological responses27. Considering that STAT1 activation
correlates to clinical disease activity27, it can be
hypothesized that patients with continuously
active chronic pouchitis have a continuous
STAT1 activation with unrestricted over-production of pro-inflammatory molecules in
their pouch mucosa. These molecules can flow
into the systemic circulation and therefore can
act both locally and systemically7,13.
In our series of patients with chronic refractory pouchitis and fistulae, 4 patients had
systemic complications such as erythema nodosum or arthralgiae.
The variability in the severity of the course of
pouchitis, including the development of complications, may reflect the heterogeneity in the host
ability to react to the excessive luminal antigenic
(i.e., bacterial) load after creation of an IPAA. It
has been suggested that particular genetic factors may predispose patients with IPAA to resistancy to medical therapy or to development of
complications26. It has been observed that a particular TNF microsatellite haplotype may define
a subgroup of medically unresponsive patients
with UC with severe clinical course. This specific
TNF haplotype is present in more than onethird of patients with UC with medically refractory disease requiring colectomy compared with
about 10% of patients with UC responsive to
medical therapy. Out of the patients with IPAA,
55% of the patients with the specific TNF haplotype have pouch-specific complications compared with 33% who do not have the haplotype26,28. This observation intriguingly suggests a
genetic basis for aggressive course and development of complications after IPAA.
Therapy of pouchitis is mainly aimed to interfere with luminal bacteria (antibiotics, probiotics)2,11,12. Considering, however, that pouchitis seems to result from deregulated immune
activation27, the use of immunosuppressants
may be rational. The observation of increased
TNF-α expression in ileal mucosa during pouchitis4 and that specific TNF haplotypes may
define particular subgroups of UC patients
prone to develop pouch-specific complications26 seems to support the use of infliximab.
These results suggest that infliximab is safe
and efficacious in the treatment of patients
with chronic refractory pouchitis after IPAA
for UC, complicated by fistulae. It may be
speculated that this agent can work also in
uncomplicated pouchitis.
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