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Abstract

Background: The usefulness of thiopurines has been poorly explored in pouchitis and other
pouch disorders.

Objective: To evaluate the effectiveness and safety of azathioprine as maintenance therapy in
inflammatory pouch disorders.

Design: This was a retrospective and multicentre study.

Methods: We included patients diagnosed with inflammatory pouch disorders treated with
azathioprine in monotherapy. Effectiveness was evaluated at 1year and in the long term based
on normalization of stool frequency, absence of pain, faecal urgency or fistula discharge
(clinical remission], or any improvement in these symptoms [clinical response). Endoscopic
response was evaluated using the Pouchitis Disease Activity Index (PDAI).

Results: In all, 63 patients were included [54% males; median age, 49 (28-77)years]. The
therapy was used to treat pouchitis (1=37) or Crohn’s disease of the pouch (n=26). The rate
of clinical response, remission and non-response at 12months were 52%, 30% and 18%,
respectively. After a median follow-up of 23 months (interquartile range 11-55), 19 patients
(30%) were in clinical remission, and 45 (66%) stopped therapy. Endoscopic changes were
evaluated in 19 cases. PDAIl score decreased from 3 (range 2-4) to 1 (range 0-3]. In all, 21
patients (33%) presented adverse events and 16 (25%) needed to stop therapy.

Conclusion: Azathioprine may be effective in the long term for the treatment of inflammatory
pouch disorders and could be included as a therapeutic option.
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Introduction

Restorative proctocolectomy with ileal pouch—
anal anastomosis remains the gold-standard
procedure for the surgical treatment of ulcera-
tive colitis (UC).1-2 Pouchitis is a non-specific
inflammatory disorder that affects some pouch
patients. While its aetiology remains unknown,
it has been associated with risk factors such as
the previous presence of inflammatory bowel
disease (IBD).3-> In fact, pouchitis is the most
frequent non-mechanical complication in
pouch patients with UC [prevalence, 29%
(8-41%)].48

Clinical manifestations include increased stool
frequency, faecal urgency, bloody diarrhoea and
abdominal pain. Pouchitis can manifest as an
acute, recurrent or chronic disease that inter-
feres with quality of life.” Inflammatory pouch
disorders other than pouchitis, such as cuffitis
and Crohn’s disease (CD) of the pouch, may
also appear.8-10 Cuffitis involves inflammation
of the rectal cuff and resembles ulcerative proc-
titis.!! CD of the pouch is a heterogeneous
entity that includes inflammation of the pouch
and/or the afferent ileal limb and may give rise
to complications such as the stricturing and fis-
tulizing phenotypes beyond 6-12months after
pouch surgery.!%13 CD of the pouch could be
present in up to 25% of pouch patients.!3-16

The therapeutic approach to inflammatory pouch
disorders has been poorly explored, and many
recommendations are based on non-controlled
studies.!” 20 The recommended treatment of
pouchitis, cuffitis and CD of the pouch includes
antibiotics,2! 23 mesalamine, oral budesonide?*
and biological therapy.?5-2° However, the absence
of studies on pouchitis and other inflammatory
pouch disorders treated with immunosuppres-
sants such as azathioprine means that these drugs
are not included in the therapeutic arsenal despite
their known effectiveness and role as steroid-spar-
ing agents in IBD. Given the unmet needs in the
management of inflammatory pouch disorders, it
would be interesting to know the role of azathio-
prine in this scenario.

Therefore, the main objective of this study was to
assess the long-term effectiveness of azathioprine
prescribed for pouch inflammatory disorder treat-
ment. We also assessed endoscopic findings,
duration of treatment, safety and long-term
outcomes.

Methods

Study design and endpoints

This was an observational, retrospective and mul-
ticentre nationwide study undertaken by the
Young Members Group of the Spanish Working
Group on Crohn’s Disease and Ulcerative Colitis
(GETECCU).

We selectively identified pouch patients aged
18years or older who had undergone surgery
between 1995 and 2020. All patients had been
diagnosed with UC (resection specimen with
compatible histology) and subsequently with
inflammatory pouch disorders (pouchitis, CD of
the pouch or cuffitis) following the diagnostic cri-
teria of the European Crohn’s and Colitis
Organization, GETECCU and the International
Ileal Pouch Consortium (ITPC).%1%15 The condi-
tions were being treated with azathioprine in
monotherapy based on clinical decisions.
Pouchitis was classified according to the criteria
of the IIPC (acute, chronic, recurrent or antibi-
otic-responsive).!> We excluded patients who
received these therapies for other clinical indica-
tions (e.g. extraintestinal manifestations or as part
of a solid organ transplant immunosuppressant
regimen), patients who were taking azathioprine
in combination with biological therapy and
patients who were lost to follow-up after initiation
of therapy.

The demographic and clinical characteristics of
the patients were recorded based on the Montreal
and the IIPC classification. Perianal fistulas,
strictures and penetrating complications were
recorded if they appeared 6-12months after
stoma closure. We also recorded the presence of
extraintestinal manifestations (articular, ocular,
cutaneous, hepatic and other).!5:30 Prior treat-
ments and the indication for azathioprine therapy
were also collected.

Participants were followed until withdrawal of
therapy or their last clinical visit.

The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology statement.3!

Definitions
Effectiveness was evaluated using clinical defini-
tions. Clinical remission was defined as the
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normalization of stool frequency (this was the
recovery of basal stool frequency) with the
absence of abdominal pain, rectal bleeding, faecal
urgency or cessation of fistula drainage. Clinical
response was defined as any improvement in
these parameters (over clinical worsening) with-
out remission. Non-response was defined as no
change in symptoms.?>2° This evaluation was
used for pouchitis and CD of the pouch. We only
considered that patients had experienced a clini-
cal response and remission provided they were
not receiving concomitant steroid therapy.
Changes in endoscopic activity were evaluated
(only for patients with baseline endoscopy assess-
ment) using the endoscopic sub-score of the
modified Pouchitis Disease Activity Index
(PDAI).32

Effectiveness was evaluated at 12months and to
the maximum follow-up. Treatment was discon-
tinued in the case of non-response, loss of remis-
sion/response, adverse events, maintained
remission and patient decision.

Finally, we also analysed the persistence of ther-
apy defined as the time under active treatment.

Statistical analysis

In the descriptive analysis, categorical variables
were expressed as absolute and relative fre-
quencies. Quantitative variables were expressed
as the mean and standard deviation (SD) or as
the median and interquartile range (IQR) when
they were not normally distributed. In the uni-
variate analysis, categorical variables were com-
pared using the chi-square test, and quantitative
variables were compared using the appropriate
test depending on the normality of the distribu-
tion. Factors that were found to be significantly
associated with clinical response and remission
were further explored in a multivariate logistic
regression analysis with the odds ratio and 95%
confidence interval. Persistence of therapy was
assessed by the Kaplan—-Meier method whereby
patients in whom therapy was discontinued for
any reason were right-censored at the time of
discontinuation. Variables were included in the
analysis if their p value was <0.1. Statistical sig-
nificance was set at p < 0.05 for the rest of the
statistical analysis. The analysis was performed
using IBM SPSS Statistics for Windows,
Version 24.

Results

Patient baseline characteristics

The cohort of the RESERVO study comprised
338 patients with inflammatory pouch disorder
from 46 centres in Spain. A total of 93 patients
from this cohort (27%) were treated with immu-
nosuppressants. We excluded 25 patients who
started immunosuppressants as combination
therapy with biologics and 5 treated with other
immunosuppressants (cyclosporine, methotrex-
ate and tacrolimus). After applying the inclusion/
exclusion criteria, the final study cohort consisted
of 63 patients (Figure 1).

The main demographic and disease-related char-
acteristics of the study patients are provided in
Table 1. Before therapy, 59 (94%) of participants
had received antibiotics; of these, 65% were
refractory or dependent. In all, 28 (46%) patients
received probiotics (failure in 43%, recurrence in
13%), 37 (64%) rectal and/or oral mesalamine
(38% without response) and 30 (50%) oral and/
or topical steroids (29% were refractory, 42%
developed dependence and 2 stopped due to
adverse events). No patients received biological
therapy before azathioprine for the treatment of
their pouch disorders.

Treatment characteristics

The indications for azathioprine therapy were a
CD of the pouch (25, 40%), recurrent pouchitis
(20, 32%) and antibiotic-refractory pouchitis (17,
27%). None of the patients who received this
treatment presented cuffitis.

As previously mentioned, 50% of patients had
previously been exposed to steroids, and they
experienced refractoriness or dependence in 29%
and 42%, respectively. Therapy was started at a
median of 23 months (IQR 7-190 months) after
the diagnosis of pouch disorder and this was
longer for patients diagnosed with CD of the
pouch (median, 89 months, IQR 25-205, differ-
ence 66 months, IQR 15-112 (p=0.002).

Effectiveness of azathioprine

A total of 63 patients received azathioprine as
monotherapy. The standard dose used was
2.5mg/kg/day. At 12months, 19 patients (30%)
were in clinical remission and 33 (52%) had
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338 ileo-anal pouch patients from
46 participating centres and
diagnosed with inflammatory
pouch disorder during 1995-2020

245 patients excluded because they did not

receive immunosuppressants

\ 4

93 patients treated with
immunosuppressants

v

-25 patients excluded because
immunosuppressants were used in
combination therapy.

-5 patients excluded due to being treated
with other immunosuppressants.

Final study cohort comprised
63 patients

Figure 1. Flowchart of population included.

achieved a clinical response. In all, 11 patients
(18%) achieved no response.

No differences in clinical response, clinical remis-
sion or non-response at 1year were detected for
various indications (recurrent pouchitis wversus
antibiotic-refractory pouchitis versus CD of the
pouch). The only factor associated with clinical
response and/or remission in the univariate analy-
sis was steroid-dependent disease as the indica-
tion for azathioprine (85% wversus 15%, p=0.01)
(Table 2). Therefore, the multivariable analysis
was not performed.

In long term, after a median follow-up of
23 months (IQR 11-55) from the start of aza-
thioprine, 19 patients (30%) were in clinical
remission, 21 (33%) had achieved a clinical
response and 12 (19%) who had initially experi-
enced a clinical response/remission lost their
response.

Finally, the persistence of azathioprine is repre-
sented in Figure 2. The percentage of patients

who maintained treatment was 66%, 59% and
48% at 1, 2 and 3years.

A total of 42 (66%) patients stopped therapy due
to failure [non-response/remission or loss of
response; 20 (47.6%)], adverse events (16, 38%)
and sustained remission (6, 14%).

Re-evaluation of endoscopic activity

Endoscopic activity was re-evaluated in 19
patients (30%). After a median 9 months of endo-
scopic follow-up, the median PDAI endoscopic
sub-score dropped from 3 (range 2-5) to 1 (range
0-5) (p=0.020) (Figure 3). Histological data
were not systematically obtained and could not be
analysed.

Safety

A total of 21 patients (33%) experienced adverse
events secondary to azathioprine (Table 3).
Finally, 16 (25%) patients were forced to stop
therapy due to adverse effects.
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Table 1. Demographic and disease-related characteristics of patients treated with azathioprine.

Basal characteristics

Patients, N=63 (%)

Male sex

Age (median, range)

Age at colectomy (median, range)
Smoking (never/current/former)

Indication for colectomy

J-type ileal pouch-anal anastomosis

Inflammatory pouch disorder

Months between ileostomy closure and pouch
disorder (median, range)

Classification of pouchitis (n=37)*

Location of Crohn’s disease (n=26)

Disease behaviour (Montreal B1/B2/B3)
Perianal disease
Extraintestinal manifestations

Primary sclerosing cholangitis

Optimal azathioprine dose (2.5mg/kg)

34 (54)

49 (28-77)

31 (18-59)

49/4/10 (78/6/16)

Failure of medical treatment, 37 (59)
Acute severe flare, 22 (35)

Dysplasia cancer, 3 (5)

Lower gastrointestinal bleeding, 1 (2)
63 (100)

Pouchitis, 37 (59)

Crohn’s disease pouch, 26 (41)

7 (0-72)

Acute, 4 (11)

Chronic, 33 (89)

Recurrent, 36 (97)
Antibiotic dependent, 10 (28)
Antibiotic refractory, 16 (44)
Pouch, 22 (85)

Ileal pre-pouch, 25 (96]
Upper disease, 4 (15)

18/6/2 (69/23/8)

8 (31)

19 (30)

3(5)
63 (100)

*Acute (<4 weeks of symptoms), chronic (=4 weeks of symptoms), recurrent and antibiotic dependent (=3-4 episodes per

year).15
B1, inflammatory; B2, stricturing; B3, penetrating.

Duration and outcomes

The median follow-up was 23 months (IQR 11—
55). A total of 42 patients (66%) suspended ther-
apy due to failure (20, 32%), adverse events (16,
25%) and sustained remission (6, 9%). After

treatment withdrawal, 6 patients received another
immunosuppressant, and 36 patients started bio-
logical therapy. Nevertheless, 22 patients needed
pouch surgery owing to treatment refractoriness
and, finally, 16 required a permanent ileostomy.
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Table 2. Factors associated with clinical response and remission at 1year: results of univariate analysis.

Variables Clinical remission/response (%) OR (95% ClI) p Value
Yes No
Smoking (active smoker) 5(3.2) 1(0) 3.6 (0.4-32) 0.247
Extraintestinal manifestations 13 (19) 6(9.5) 1.17 (0.5-2.9) 0.578
Pouch disorder diagnosed
Pouchitis 24 (65) 13 (35) 0.7 (0.3-1.7) 0.306
Crohn’s disease 14 (54) 12 (46)
Behaviour of Crohn’s
B1 7 (39) 9 (56) 0.25(0.1-1.7) 0.184
B2-3 5 (50) 5 (50)
Perianal disease 6 (67) 3(33) 1.6 (0.4-6.6) 0.391
Pouch disorder with an indication for therapy:
Recurrent pouchitis 13 (62) 8 (38) 0.92 (0.3-2.7) 0.792
Antibiotic-refractory pouchitis 11 (65) 6 (35)
Previous steroid use 18 (56) 14 (44) 0.8 (0.3-1.9) 0.486
Steroid dependency 11 (85) 2 (15) 6.13 (1.4-26) 0.01
o] S tncion 6 Endoscopic PDAI subscore
.. oo ’ p=0.002
R |
5 N 1
. Baseline PDAI Control PDAI
= L e S S, Figure 3. Endoscopic activity changes.

Duration of therapy (months)

Figure 2. Persistence of azathioprine, survival
analysis.

Discussion

To our knowledge, this nationwide study com-
prises the largest series to date of pouch patients
with IBD and subsequent inflammatory pouch

disorders (mainly chronic pouchitis) treated with
azathioprine. One in four patients from the
RESERVO study used this drug as a therapeutic
option, even before biological therapy, resulting
in an effective long-term strategy in around two-
thirds of patients. However, half of them inter-
rupted therapy for several reasons.
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Table 3. Adverse events associated with azathioprine
(N=63].

Adverse event n (%)
Myelotoxicity 8(12.7)
Digestive intolerance 4(6.3)
Fever 1(1.6)
Neoplasm* 2 (3)
Acute pancreatitis 1(1.6)
Liver toxicity 2 (3)
Systemic CMV infection 1(1.6)
Other 2 (3)

*Ovarian neoplasm, leukaemia.
CMYV, citomegalovirus.

Various pharmacologic options are available for
the management of inflammatory pouch disor-
ders. However, published data are often scarce,
and the strongest recommendations are based on
antibiotic  and/or  biological therapy.%!81°
Although immunosuppressants such as thiopu-
rines and methotrexate have proven effective in
the management of CD and UC, these drugs
have been poorly explored in the case of pouch
disorders, although they may be more widely used
than previously thought.?> To date, only two
studies have evaluated the effectiveness of thiopu-
rines in CD of the pouch (two case reports and a
short clinical series of eight patients).3+3> Based
on this evidence, GETECCU!® recommended
against the use of immunosuppressants in the
case of chronic refractory pouchitis. However,
clinical experience with thiopurines has been
reported, since many studies that have evaluated
the effectiveness of biological therapy in pouch
disorders included patients previously exposed to
thiopurines.?5-26,28,29,36 Consensus guidelines from
the ITPC are also based on limited evidence in
favour of immunosuppressants for chronic
pouchitis and CD of the pouch; nevertheless, the
authors suggest the potential use of immunosup-
pressants (thiopurines) as monotherapy with a
low grade of evidence, supported mainly by expert
opinion.!® This is supported as thiopurines are
used in IBD, an entity that shares many charac-
teristics with pouch inflammatory disorders.3”

Our results show that azathioprine seems an
interesting additional option in patients with

inflammatory pouch disorders even in the biolog-
ical era (in this series, more than 60% of patients
received this treatment after 2010, data not
shown). We found this therapy was associated
with clinical response and remission during the
first year in more than 80% of cases and with clin-
ical remission in the long term in 30% of cases.
The profile of patients in this study includes those
whose previous treatment (antibiotics, mesala-
mine, probiotics and steroids) had failed. It is
important to highlight that azathioprine was cho-
sen as a therapeutic option first than biological
therapy. This was a clinical decision and it could
be due to several reasons such as clinical experi-
ence with thiopurines or the scarce and limited
evidence of biological therapy in previous decades
among others.

Azathioprine was especially useful for previously
steroid-dependent patients, with 84% long-term
steroid-free clinical remission and response.
However, two out of three patients needed to stop
therapy in the long term owing to non-response
(32%) or adverse events (25%), and more than
half switched to biological therapy.

Our findings lead us to ask how to include and
position thiopurines in the treatment algorithm of
inflammatory pouch disorders. However, thiopu-
rines are not an appropriate choice for inducing
remission. Biological therapy is a good therapeu-
tic option in patients with chronic refractory
pouchitis and CD of the pouch.2?5-29:33,36,38 Qne
meta-analysis reported that clinical remission
after induction of anti-TNF agents was more
common in CD than in chronic pouchitis (64%
versus 10%).27 Nonetheless, our data show that
they would be a useful alternative long-term
option, especially for patients with previous expo-
sure to steroids who develop dependence (85%
versus 15%, p=0.01). Considering effectiveness
and safety data, the different maintenance thera-
peutic options should be discussed and balanced
with the patient.

The patients in our cohort achieved similar clini-
cal benefits with azathioprine, irrespective of the
type of inflammatory pouch disorder [chronic
recurrent (62%), refractory (64%) and CD of the
pouch (60%)]. In their single-centre study of 21
patients with CD of the pouch, Haveran ez al.
reported infliximab and/or azathioprine to be
effective.3* Eight patients received thiopurines in
monotherapy, and the success of treatment was
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defined as complete resolution of or significant
improvement in symptoms without requiring ile-
ostomy. Treatment proved successful for all
patients after a median of 38 months. This excel-
lent result may be because physicians selected
patients who received thiopurines in monother-
apy instead of biological therapy or, even, combi-
nation therapy.

Finally, safety is one of the most relevant factors
in therapy with azathioprine. In our study, 33% of
patients presented adverse events, mainly affect-
ing the haematological and digestive systems.
More than three out of four were forced to stop
therapy because of the event. These results resem-
bled those reported in the literature and could
limit the use of this therapy in many cases.?®
However, there are several strategies to optimize
the management of azathioprine (some of them to
improve tolerance) that have not been analysed in
this study and could related to the high rate of
discontinuation. We did not evaluate whether
patients were exposed to azathioprine before
colectomy or whether they had tolerated treat-
ment previously.

This study is subject to a series of limitations.
First, the design was retrospective and the num-
ber of patients included was limited to obtain firm
conclusions. Nevertheless, pouchitis and other
pouch inflammatory disorders are uncommon
diseases within IBD. Second, baseline clinical
activity and effectiveness were not evaluated using
scores such as the PDAI or modified PDAI: the
retrospective nature of this study meant that we
used a less standardised definition, as analysed in
many previously published studies.?5-2% Moreover,
none of these activity indices have previously
been validated. A recent expert consensus group
used a RAND/UCLA process to help clinicians
and investigators assess the activity of pouchitis
based on clinical factors such as stool frequency,
faecal urgency and endoscopic and histological
activity.?® In our cohort, 19 patients (30%) were
also evaluated using endoscopy, which revealed a
decrease in the PDAI sub-score. On the other
hand, ours is the first publication to date to report
the effectiveness of azathioprine in inflammatory
pouch disorders and to include a relevant number
of patients belonging to a large multicentre and
nationwide cohort affected by a rare condition
within IBD. Furthermore, it enabled us to explore
future options for this complex scenario.

In conclusion, the therapeutic arsenal for inflam-
matory pouch disorders remains open to various
pharmacologic options. Azathioprine would also
be a feasible maintenance therapeutic option for
these disorders, especially in the case of steroid
dependence. Further studies may confirm our
findings and position these old but effective drugs
appropriately.
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