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Abstract

Background: Inflammatory pouch complications refractory to first-line therapies remain
problematic following ileal pouch-anal anastomosis (IPAA) for ulcerative colitis (UC). We evaluated
infliximab efficacy and associations with therapeutic response.

Methods: Data from individuals who underwent colectomy and IPAA for UC (2000-2014) were
reviewed. Patients with chronic refractory pouchitis (CP) and Crohn’s disease (CD)-like outcomes
treated with infliximab were included. Pre-treatment parameters and response at median 8 (initial)
and 48 weeks (sustained) were measured. Complete response was defined as symptomatic and
endoscopic resolution with modified Pouchitis Disease Activity Index (mPDAI) <5. Partial response
included mPDAIl improvement >2. Serum was analysed for Anti-Saccharomyces cerevisiae antibodies
(ASCA), anti-OmpC, anti-CBir1 and perinuclear Anti-Neutrophil Cytoplasmic Antibodies (pANCA).
Results: One hundred and fifty-two patients with CP or a CD-like phenotype were identified. Forty-
two were treated with infliximab (33% male; age 32.6+2.6 years, 28.5% CD-like). Post-induction
response was achieved in 74% (48% complete) and sustained response in 62.6% (29.6% complete).
Mean mPDAI and C-reactive protein declined from 8.5+0.3t0 2+3.4 (p < 0.002) and from 29.48 +6.2
t0 5.76 £ 1.6 mg/L (p < 0.001), respectively. Female gender, smoking and presence of anti-CBir1 were
associated with infliximab use (p < 0.01) but not response. Pre-treatment mPDAI <10 (p < 0.01),
resolution of rectal bleeding (p < 0.001 ) and week 8 endoscopic activity were associated with
sustained response (p = 0.04; odds ratio [OR] 2.2; 95% confidence interval [CI] 1.1-16.5]). More than
2 positive antimicrobial antibody titres were associated with non-response (p < 0.05), but did not
retain significance in multivariate analysis (p = 0.197; OR 0.632; 95% Cl 0.31-1.2).

Conclusions: Infliximab can effectively treat inflammatory pouch complications. Pre-treatment
mPDAI <10 and early endoscopy may identify responders.
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1. Introduction fulminant disease. Pouch complications are relatively common, with

Over 20% of patients with ulcerative colitis (UC) may require surgery,
with colectomy followed by ileal-pouch—anal anastomosis (IPAA)
the preferred choice for many patients®* for medication-refractory,
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de novo inflammation of the ileal reservoir, termed pouchitis, occur-
ring in 12-50% of patients.>>* Current pouchitis medical therapy
includes use of antibiotics, mesalamine, corticosteroids, immunomod-
ulators and probiotics, either alone or in combination.”*
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Up to 20% of pouch patients develop chronic refractory pouchi-
tis (CP), defined as no response to 4 weeks of conventional antibiotic
treatment.” Up to 20% can also develop a Crohn’s disease (CD)-like
(CDL) phenotype of the pouch, characterized by inflammation in the
afferent limb (pre-pouch ileitis), presence of proximal small bowel
strictures or perianal/abdominal fistulae unrelated to surgery.'*!2
A smaller group (3.8-8%) also develop complications such as pouch
fistulae.' In the setting of standard treatment failure and debilitating
symptoms, surgical options, such as defunctioning loop ileostomy
with or without pouch excision, are often considered.

As levels of tumour necrosis factor o (TNF-a) are elevated in
biopsies of the inflamed pouch, several case series have looked at
anti-TNF agents for management of CP and pouch fistulae in an

1418 Infliximab has shown some

effort to avoid further surgery.
promise, with different degrees of broadly defined clinical response
reported over varying follow-ups.'>" There are no studies specifi-
cally investigating infliximab use for CDL outcome.

Prior studies have identified factors associated with inflammatory
pouch complications, which include smoking, colonic disease extent
preoperatively, primary sclerosing cholangitis (PSC) and other extra-
intestinal manifestations.?’2 Family history of CD may also increase
the risk of a CD-like phenotype of the pouch.?® In addition, the pres-
ence of serological markers, such as pANCA, ASCA and anti-CBir1,
in the setting of pouchitis and CDL complications have been evaluated
with variable results.?*2¢?” There are few studies, however, addressing
factors associated with the infliximab response in this setting.

The rationale for this study was to evaluate the efficacy of inf-
liximab in inflammatory pouch complications for both induction
and maintenance of response and to assess clinical and serological
factors that were associated with starting infliximab and patient
response to treatment.

2. Methods

This was a retrospective cohort study of patients with a confirmed
pre-colectomy diagnosis of UC and a minimum of 2 years of follow-
up after ileostomy closure between January 1, 2000 and June 1,
2014, identified from the IBD and Pelvic Pouch Databases at Mount
Sinai Hospital in Toronto, Canada, a large tertiary referral centre.
Patients who received infliximab treatment for CP and/or CDL out-

1.7 were included.

come as previously defined by Tyler et a

Chronic refractory pouchitis was defined as mPDAI >5 despite
4 weeks of treatment with appropriate antibiotics or >4 episodes of
pouchitis requiring antibiotics per year.

Crohn’s disease-like outcome was defined as abdominal or peri-
anal fistula not related to surgical complication (>1 year post-ileos-
tomy closure) and/or inflammation in the afferent limb (pre-pouch
ileum) or more proximal small bowel and/or proximal bowel stric-
ture not related to surgical complication.

Exclusion criteria included <3 doses of infliximab, patients reclas-
sified with CD after pathology review of original surgical specimens,
and patients receiving infliximab for other indications (for a flow
diagram of patient inclusion see Figure 1).

Study data were collected by thorough chart review and patient
interview. Pre-colectomy disease extent was characterized using
the Montreal classification.?® Clinical data collected included gen-
der, dates of diagnosis, colectomy and pouch surgeries and inflixi-
mab commencement, age at IBD diagnosis, times from diagnosis
to colectomy and pouch formation, family history, smoking status,
extra-intestinal manifestations (including arthralgias, osteoporosis,
erythema nodosum, pyoderma gangrenosum, primary sclerosing chol-
angitis [PSC] and ocular inflammation) and post-surgical outcomes.
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Figure 1. Flow diagram of patient inclusion.

Adverse post-surgical outcomes (outlet obstruction, anal strictures or
rectal cuff inflammation) were recorded but did not lead to exclusion.
The clinical course of the pouch, including time to first episode of
pouchitis, treatment of pouchitis, time from pouchitis to infliximab,
presence of pre-pouch ileitis and presence of fistula within or beyond
1 year of surgery, was documented. Ethics approval for this study was
provided by the Research Ethics Board of Mount Sinai Hospital.

Blood samples were obtained by venipuncture and collected
using standard serum or serum separation tubes at the time of enrol-
ment for a larger cohort study.?” Samples were spun and serum was
aliquoted and stored at —80°C. Serological assays for anti-microbial
antibodies (AMAs) were carried out at Prometheus Laboratories (San
Diego, CA) using enzyme-linked immunosorbent assays (ELISAs),
as previously described.”” Antibody tests were considered positive
if titres were greater than cut-off limits provided by Prometheus:
ASCA immunoglobulin (Ig) A >20; ASCA IgG >40; pANCA >12.1,
(pANCA indirect immunofluorescence microscopy [IFA] DNAse-
sensitive); anti-OmpC >16.4; anti-CBir1 >21 (units: EU/mL).

Induction therapy with infliximab consisted of infusions of 5 mg/
kg at 0, 2 and 6 weeks. Maintenance started with 5mg/kg of inf-
liximab every 8 weeks and was adjusted according to response.
Concomitant use of immunomodulators, antibiotics, steroids,
5-ASA, probiotics and anti-diarrhoeals was recorded. Adverse events
attributed to infliximab were noted, and differentiated if adverse
events led to discontinuation.

2.1. Outcome measures

Pre-treatment parameters were measured within 4 weeks of initi-
ating treatment. Initial response was assessed at 8 (6-11) weeks
(median and interquartile range [IQR]) and sustained response at
48 (36-61) weeks. Clinical response evaluation was based on endo-
scopic, clinical and radiographic data and a modified Pouch Disease
Activity Index (mPDAI) (Supplementary material Table 1).Previous
work has established an mPDAI cut point of 25 for active pouchitis
(sensitivity 97 %, specificity 100%).%

2.2. Outcome definitions

Complete response was defined as return to baseline pre-pouchitis
stool frequency with mucosal healing at endoscopy, mPDAI score
<5 and improvement >2; fistulae drainage ceased; and improvement
closure on imaging/examination.
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Partial response was improvement without return to baseline
stool frequency, or return to baseline with persistent inflammation
at endoscopy and mPDAI improvement of >2; and fistulae show-
ing marked reduction in drainage with or without improvement on
imaging.

No response was defined as minimal or no clinical improvement,
persistent inflammation on endoscopy, mPDAI score >5 and change
of < 2; and fistulae showing minimal or no reduction in drainage.

Mucosal healing was defined as description at endoscopy of
normal mucosa with histological verification of the same, where
available.

Sustained response was defined as response noted at a median of
week 48, either partial or complete.

2.3. Statistical analysis

Descriptive statistics are reported as mean/SE or median/IQR for
continuous variables, and frequency and percentage for categori-
cal variables. Fisher’s exact and Kruskal-Wallis tests, using post
hoc Bonferroni correction for multiple testing, detected differences
in clinical and serological variables between sub-groups. A logistic
regression model was applied to estimate odds ratios (ORs) and
95% confidence intervals (Cls) of clinical and serological factors
with p-values <0.1 in univariate analyses, with sustained clinical
response as the dependent variable. For all analyses, 2-sided tests
were used; p-values <0.05 were deemed significant. Analyses were
performed using SPSS version 22 (IBM, NY).

3. Results

One hundred and fifty-two patients classified as having a CP or CDL
outcome were identified from the IPAA database (1983 patients for
the time period studied). Fifty-six patients received infliximab after
IPAA. Four patients did not meet criteria outlined for a CP or CDL
outcome or had mPDAI <§ pre-induction. Six patients had incom-
plete data or were lost to follow-up. Four received infliximab for
non-IBD indications. Forty-two patients receiving infliximab thus
met criteria for inclusion. All included patients retained a diagnosis
of UC following examination of biopsies and colectomy specimens.

Sixty-five percent had CRP and 28.5% had a CDL phenotype
(Figure 1).

Patient demographics and disease characteristics for these 42
patients divided into infliximab responders and non-responders are
listed in Table1. Mean disease duration from diagnosis to pouch crea-
tion was 63 months (range 5-300 months). Mean time from restora-
tion of faecal stream following IPAA to the first episode of pouchitis
was 35.2 months (range 1-159 months). Mean time from IPAA to
infliximab treatment was 87.1 months (range 1-136 months).

Pre-colectomy infliximab exposure occurred in 74.1%. Patients
were treated with antibiotics and other therapies for pouchitis/
pouch inflammation for 56.5 months (mean; range 1-169) prior to
infliximab. Twenty-six were on combination therapy with immu-
nomodulators (thiopurine or methotrexate). Additional therapies
(antibiotics, steroids, mesalamine, probiotics or anti-diarrhoeals)
were used in 89%.

Mean CRP pre-infliximab was 29.5+6.1mg/L. Mean mPDAI
score pre- treatment was 8.58 +0.7. Pouchoscopy within 4 weeks
of induction confirmed active inflammation in all included patients
prior to infliximab, with pre-pouch ileitis in 13/42 (31%). Fistulae
were identified clinically, endoscopically or radiographically in 10/42
(23.8%), of which 5 developed within 1 year post-IPAA. A CDL phe-
notype was identified in 12/42 (28.5%) patients.

3.1. Response to infliximab post-induction

At a median of 8 weeks, 48% had achieved complete response
(mPDAI <5 and mucosal healing). A further 26% had a partial
response (reduction in mPDAI of >2 without return to baseline and
without complete mucosal healing). Twenty-six percent had no ini-
tial response but were retained on treatment (Table 2).

3.2. Response to infliximab during maintenance

At a median of 48 weeks 29.6% sustained complete response and
a further 33% sustained partial response. Thirty-eight percent did
not have a sustained response (Table 2). There was a significantly
reduced CRP across the group from 29.48 +6.2 mg/L. (mean = SE)
prior to induction to 5.76 + 1.6 mg/L at median week 48; p < 0.001;
Table 2).

Table 1. Demographic characteristics of patients treated with infliximab for pouch complications.

Characteristic Infliximab cohort Infliximab responder Infliximab non-responder p-value
(n = 42) (n = 26) (n=16)
Gender (% male) 25 25 25 0.6
Age at diagnosis (y; median) 24 21 25 0.3
Age at IPAA (y; median) 32 25 33 0.1
Pre-treatment CRP (mg/L; mean) 29 20 45 0.32
Pre-colectomy colitis extent (% with pancolitis) 85 91 82 0.4
Presence of extra-intestinal manifestations (%) 29.6 60 20 0.17
Presence of PSC (%) 0 0 0 -
Smoking status (% current smokers) 26 16 30 0.3
Family history of IBD (%) 14.8 16 14 0.6
Time to surgery from UC diagnosis (y; mean, SD) 5.2 (4.2) 3.6 (4.3) 5.6 (5.0) 0.2
Time to pouchitis from surgery (y; mean, SD) 2.1(3.0) 2.6 (5.1) 1.7(3.8) 0.18
Time from pouchitis to infliximab (y; mean, SD) 3.1 (4.0) 2.3(4.1) 3.9(5.0) 0.04*
Pre-treatment mPDAI (median; IQR) 8 (7.5-10.5) 8 (6-9) 10 (8-11) 0.02*
CD-like phenotype (%) 29 31 25 0.5
Pre-colectomy anti-TNF (%) 74 76 68 0.8
Concomitant immunomodulator (%) 26 31 25 0.7

CD, Crohn’s disease; CRP, C-reactive protein; IBD, inflammatory bowel disease; IPAA, ileal pouch—anal anastomosis; IQR, interquartile range; PSC, primary

sclerosing cholangitis; TNF, tumour necrosis factor; UC ulcerative colitis.
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Table 2. Outcomes with infliximab treatment (total cohort; n = 42).

Outcome Post-induction Maintenance
Clinical response (%) 74 (48 complete) 62.6 (29.6)
Mucosal healing (%) 44.4 29.6

mPDAI 5(2.5-6) 22.5 (2-7.5)
CRP (mg/L) 15«2 5.7+1.1

CRP, C-reactive protein; mPDAI, modified Pouchitis Disease Activity Index.

Ten patients had fistulizing pouch disease. After induction, 50%
of these had complete response, 50% had partial response and 0/10
had no response. Long-term follow-up was available for 9/10, with
1/9 sustaining complete response, 7/9 with partial response and 1/9
with no response.

During follow-up 21.6% patients had a pouch excision or
diversion ileostomy. Median time from original operation to pouch
excision and/or diversion ileostomy was 7 years (IQR 2-11.5).
Interestingly, median time from initial infliximab to surgery in this
sub-group was only 9 months (IQR 3-13.5) and 75% of those
who underwent a pouch excision had not responded to infliximab
treatment.

Infliximab dose optimization was undertaken in 61% (7 = 26).
Sixty-eight percent (21 patients) with pre-colectomy infliximab
exposure (total = 31) underwent dose optimization compared with
45% (5/11) of those who had not been previously exposed, though
this was not statistically significant (p = 0.23). Infliximab antibod-
ies and trough levels (Prometheus assay) were measured in 68% of
those who had been dose-optimized. Of those who underwent dose
optimization, 70% achieved response. The primary indication for
checking levels was secondary loss of response. Thirty-three percent
(n = 4) had detectable antibody to infliximab; 3 were switched to
adalimumab and 1 underwent dose optimization to 10 mg/kg every 6
weeks. Twenty-five percent (7 = 3) had low trough levels and under-
went dose optimization (two had interval reduction to 6 weeks, one
had a simultaneous dose increase [to 10 mg/kg] and interval reduc-
tion [to 6 weeks]). Three patients (25 %) had acceptable trough levels
(>3 ug/mL), 1 of these was switched to another biologic and 2 had
pouch excision. One patient had low-titre antibody to infliximab
and a detectable trough, and had a dose escalation. Five patients
were dose-optimized based on clinical assessment alone and all 5
continued treatment.

Of subjects switched from infliximab, 8 (19.5%) switched
to adalimumab, 1 (3.2%) to ustekinumab and 1 (3.2%) to goli-
mumab. Three subjects who were switched to adalimumab sub-
sequently underwent pouch excision. Indications for switching
included 5 adverse reactions (3 infusion reactions with 1 anaphy-
laxis, 1 rash and 1 pneumonitis) and 5 with loss of response (pri-
mary or secondary). None of the patients with infusion reactions
were on immunomodulators at the time of reaction. All infusion
reactions occurred more than 1 year after initiation of infliximab.
Overall, infliximab was used for a median of 49 months (IQR
11.5-71.5). Thirty-nine percent of patients remained on inflixi-
mab as of June 2014.

3.3. Associations with starting infliximab

In assessing associations with treatment, we first assessed clinical
factors that may have predisposed patients to receiving infliximab
for their pouch complications. We compared clinical characteristics
across patients who had received infliximab with those identified
with CP and CDL who had not received infliximab (Table 3). Female

gender (p < 0.01) and current smoking (p = 0.03) were associated
with infliximab treatment.

3.4. Associations with response to infliximab

Univariate analyses were then carried out to examine associations
with infliximab response. Only covariates with p-value <0.1 were
entered into the multivariate analysis. The binary for the multivari-
ate regression was the presence of sustained response (partial and
complete) at a median of 48 weeks. The covariates that had p-values
<0.1 were initial mPDAI <10 (p = 0.01), presence of endoscopic
response at week 8 (p = 0.015), presence of >2 positive antimito-
chondrial antibody titres (p = 0.04) and need for dose intensifica-
tion (p = 0.02). Age, gender, pre-pouch disease extent, smoking and
concomitant immune modulation were not significantly associated
with sustained infliximab response. The CDL phenotype did not
negatively affect response to infliximab (p = 0.143). There was no
association between pre-treatment CRP and infliximab response
(p = 0.874). Eleven patients (26%) were on steroid therapy at the
time of induction with infliximab. There was no significant associa-
tion noted between steroid use and response (p = 0.46). Exposure to
infliximab prior to colectomy and IPAA also did not appear to affect
subsequent response significantly (p = 0.3).

3.5. Initial mPDAI <10 and early mucosal healing

are associated with sustained infliximab response
Patients with pre-treatment mPDAI <10 were significantly more
likely to have both sustained clinical and endoscopic response
to infliximab (p = 0.01, % test; Figure 2). Interestingly, patients
with initial mPDAI <10 were more likely to have mucosal healing
post-induction (p = 0.03). Looking at the components of the initial
mPDAI rectal bleeding (r = -0.54, p = 0.007) and endoscopic activ-
ity (r = =0.49, p = 0.01) sub-scores both significantly correlated
inversely with sustained response, while stool frequency, urgency
and presence of fever were not correlated with sustained response.
A number of parameters measured at week 8 were also associated
with sustained response to infliximab. mPDAI (r = 0.56, p = 0.02)
and rectal bleeding (r = —0.748, p = 0.001) at week 8 correlated
significantly with sustained response. Endoscopic response at week
8 was significantly associated with sustained response (p = 0.015,
Fisher’s exact test). This association retained significance in mul-
tivariate logistic regression analyses (p = 0.04; OR 2.2; 95% CI
1.1-16.5).

3.6. Infliximab responders have fewer positive

AMA titres

Three hundred and ninety-nine post-IPAA patients had available
AMA serology. Of these, 117 had CP or a CDL phenotype. Twenty-
eight had been treated with infliximab (69% of the infliximab-treated
cohort presented here). Using serological markers confirmed the het-
erogeneous nature of patients with inflammatory pouch complica-
tions. Prevalence of positive antibodies was compared with those in
the larger populations from which this cohort was derived. There
was a high proportion of subjects positive for anti-CBirl (52%)
compared with the larger chronic pouchitis population (28.3%;
p < 0.01), more similar to levels in the group with a CDL outcome
(53.5%).”” There was no difference in anti-CBir1 positivity in inflix-
imab-treated CP vs CDL. The CDL phenotype was associated with
>2 positive titres (p < 0.01) but did not affect the infliximab response
(p = 0.836). Anti-CBir1l did not correlate with fistulae or pouch exci-
sion in this cohort (p = 0.645 and p = 0.836, respectively (Table 4).
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Table 3. Clinical demographics of refractory pouch inflammation cohort according to whether the patients had infliximab treatment or no

biologic treatment.

Feature Infliximab Responders  Non-responders ~ No infliximab CP(n=60) CDL (n=350) p-value
cohort (n =26) (n=16) cohort (7 = 110)
(n = 42)
Gender, 1 (% male) 11 (25) 7(25) 4(25) 54 (51) 33 (55) 22 (44) 0.01
Duration from UC diagnosis to 5.2 (4.2) 3.6 (4.3) 5.6 (5.0) 6.8 (6.9) 7.2 (6.7) 6.2 (7.5) 0.13
surgery (y, SD)
Age at diagnosis (y, median) 24 21 25 29 29 29 0.67
Age at surgery (y, median) 32 25 33 37 37 36 0.45
UC extent pre-operation (%) 0.29
E1l 0 0 0 1.9 0 2
E2 17 15.3 18.75 6.3 10 4
E3 83 84.6 81.25 91.8 90 94
Family history IBD (%) 6 (14.8) 3 3 22 (19) 13 9 0.3
Smoking status 0.03
Never smoked (%) 18 12 6 41.8 46.6 36
Ex-smoker (%) 13 7 6 46.3 46.6 46
Current smoker (%) 11 (26) 4 7 11.9 6.7 18
Extra-intestinal manifestations (%) 19 11.5 31 21 16.6 26 0.9
PSC (%) 0 0 5.4 6.6 4 0.17

CDL, Crohn’s disease-like phenotype; CP, chronic refractory pouchitis; IBD, inflammatory bowel disease; PSC, primary sclerosing cholangitis; UC, ulcerative colitis.
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Figure 2. A modified Pouchitis Disease Activity Index (mPDAI) <10 is
associated with sustained clinical response to infliximab at a median
follow-up of 48 weeks (p < 0.01). Clinical response was recorded as an
improvement without return to baseline frequency, or return to baseline
with persistent inflammation at endoscopy and mPDAI improvement of >2;
complete response was judged as mPDAI <5 and return to baseline, and
fistulae showing marked reduction in drainage with or without improvement
on imaging.

Mean pANCA was higher (98) in non-responders compared with
responders (34.2; p = 0.052).

The number of positive AMA titres was lower in responders (2 +0.4)
compared with non-responders (3+0.5; p < 0.05). Positive titres (>2)
were negatively associated with remission; however, this did not retain
significance in multivariate analysis (p = 0.197; OR 0.632; 95% CI
0.31-1.2). AMA prevalence in infliximab responders and non-respond-
ers is demonstrated in Figure 3. The mean raw value of ASCA IgG was
significantly higher in non-responders, but was still lower than the
threshold for a positive test (15.2 vs 7.3, p = 0.015; Kruskal-Wallis test).

4. Discussion

Patients with CP or CDL outcome in the pouch are a difficult popu-
lation to treat, and limited data exist regarding advanced medical

therapy once traditional treatments fail. The results of the present
study support the use of infliximab as an effective treatment for
inflammatory pouch complications and indicate that a pre-treatment
mPDAI of <10 may help predict successful sustained response. These
data also suggest that infliximab is an option even in those who have
previously failed biologic treatment pre-colectomy.

Response rates in our cohort are comparable with several other
smaller case series.'!” One study showed that 84.6% of 26 patients
had a complete or partial response following induction and 58.3%
had an ongoing response after 21.5 months.'* Viscidio ef al.'* pub-
lished a study of 7 patients with 100% response to infliximab at
week 10 and at 11 months, with mPDAI reduced from 12 to
5. Ferrante et al. noted that 79% had at least a partial response after
induction and 56% had an ongoing clinical response at a median
of 20 months.'® Barreiro’s group also demonstrated that short-term
responses were high (complete response in 21% and partial response
in 64%). At week 52, 45.5% had an ongoing response."” Fistula
response was not recorded separately and criteria for response were
certainly less rigid than in this study. That said, CRP and mPDAI
were reduced. In these studies, immunomodulators were used con-
comitantly in 82 and 54.5% of patients respectively. Our study had
similar favourable findings, with high levels of short-term response
(74%) and 48% with complete response. Patients with pouch fistula
also showed a significant response, with 56 % complete response and
44% partial response. CRP and mPDAI were significantly decreased
(p < 0.001). A longer-term response to infliximab is demonstrated
in the majority (62.6%) of cases presented here, with half of the
patients continuing treatment for over 5 years, a surrogate marker
of ongoing response. These results suggest but do not confirm that
long-term remission using infliximab is possible in this problematic
condition.

It is worth noting that in the available literature where com-
bination therapy has been used for pouch problems, much larger
numbers discontinue medication secondary to infectious complica-
tions compared with our observations.'® A unique feature of this
cohort is that relatively few received combination immunosuppres-
sion (26%) compared with other studies (54-100%).'5!%% This did



Infliximab for Inflammatory Pouch Complications 415
Table 4. Prevalence of antibody titres in infliximab-treated patients compared with total CP and CDL cohorts.
Antibody % Positive in this Infliximab Infliximab % Positive (CDL % Positive (CP p-value
cohort (total) responders non-responders cohort) uncomplicated)
(n=27) (n=19) (n=28) (n=67) (n=50)
pANCA 63 63 62.5 43 55 0.22
ASCA IgA 259 21.1 37.5 18 16 0.56
ASCA IgG 14.8 15.8 12.5 14 6 0.35
Anti-OmpC 59 57.9 62.5 44 36 0.25
Anti-CBirl 51.9 47.4 62.5 53.5 28.3 0.01

ASCA, Anti-Saccharomyces cerevisiae antibodies; CDL, Crohn’s disease-like phenotype; CP, chronic refractory pouchitis; pANCA, perinuclear anti neutrophil

cytoplasmic antibodies.
**p < 0.01, Kruskal-Wallis test.
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Figure 3. Mean antimicrobial antibody titres in infliximab responders and
non-responders. Mean pANCA was higher in non-responders (p = 0.052).
Mean total antibody titres (EU/mL) are shown for patients with sustained
complete response to infliximab and patients who did not sustain response.
An antibody test was considered positive if titres were greater than the cut-
off limits as provided by Prometheus: ASCA IgA >20 EU/mL; ASCA IgG >40
EU/mL; pANCA >12.1 EU/mL pANCA IFA DNAse-sensitive; anti-OmpC >16.4
EU/mL; anti-CBir1 >21 EU/mL.

not adversely affect treatment response, however. Four patients on
infliximab alone experienced infusion reactions, resulting in discon-
tinuation for 3 of the 4. It is widely acknowledged that combination
therapy reduces infusion reactions.’® The question thus arises as to
whether it is worthwhile using combination therapy in this scenario.

One potential confounding factor in our study is other medi-
cation usage (antibiotics /steroids), the impact of which is difficult
to assess retrospectively. Switching to another anti-TNF is likely
to have been addressed, as patients who discontinued infliximab
were not included in further analysis. This study was not designed
to specifically look at effectiveness of the second anti-TNF, but of
those switched to adalimumab 2 ultimately required pouch excision,
4 achieved response, albeit with dose escalation and concomitant
immunomodulation in 3 of the 4, and 1 was switched to usteki-
numab. Li et al.'’ recently assessed short-term response to adali-
mumab in 17 patients with chronic pouchitis or pouch fistula and
showed 76.5% response after 4 weeks.

Few studies have attempted to assess clinical predictors of ther-
apy in refractory pouch problems. Here we demonstrate clearly
that early mucosal healing and pre-treatment mPDAI <10 are
favourable outcome associations. One previous study suggested

that mPDAI may be predictive of response, but this was not pre-
sented in the data."” Interestingly, pre-treatment rectal bleeding
was the only symptom that significantly correlated with sustained
remission, while urgency and stool frequency did not appear to
have a major bearing on the change in mPDAI score. This is con-
sistent wit h previous work showing a poor correlation between
pouchitis symptoms and objective disease activity as measured at
endoscopy.’!

It is also worth noting in this cohort that previous exposure
to infliximab, which is now commonly used in patients with
refractory UC as a rescue therapy?? and more recently in acceler-
ated higher dosing regimens,* did not appear to affect infliximab
response in the setting of pouchitis. A recent meta-analysis suggests
that pre-colectomy infliximab exposure increases early pouch-spe-
cific complications,* but there is little evidence to assess its use
as a long-term therapeutic in the scenario of inflammatory pouch
complications.

In general, a favourable clinical outcome with infliximab appears
to be the consequence of sustained therapeutic drug levels, and the
current literature supports a practice of dose adjustment to obtain
this and avoid immunogenicity.** Fifty-one percent of this cohort
underwent dose optimization to retain response. Although it is likely
that efficacy is reduced with second-line exposure compared with
naive patients, the numbers studied and the availability of drug lev-
els for this retrospective cohort limits our ability to demonstrate
this, and in clinical practice the number of TNF-naive patients with
pouchit is is likely to remain low. Thus, though it is essential to
recognize the spectrum of mechanisms affecting response and loss
of response, given the relatively good response rates seen, previous
exposure should not preclude the use of infliximab in this setting,
but the clinician should have a low threshold for considering thera-
peutic drug monitoring and appropriate dose optimization to retain
response.

The different AMA prevalence seen in post-IPAA patients com-
pared with a general IBD cohort is likely due to microbial flora alter-
ation in the ileal pouch compared with the flora in the ileum of a UC
patient prior to colectomy. A higher frequency of CD-related AMAs
was previously reported in patients with severe UC requiring colec-
tomy.?>?” The presence of AMAs has been associated with adverse
pouch outcomes, including pouchitis and CDL phenotype.2*26-27:36:37
pANCA has been associated with chronic pouchitis,>*"*¢ ASCA
with CDL phenotype**?¢ and anti-CBirl with complex chronic
pouchitis?’*¢ and CDL outcome.?” Their association with infliximab
response is thus of interest as a potential prognostic indicator. This
infliximab-treated group had a high proportion of anti-CBirl (53%).
This may reflect an inherent selection bias for disease complexity
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and higher inflammatory burden in this cohort. Anti-CBir1 did not,
however, correlate with the need for further surgery or treatment
failure, indicating that infliximab is still a viable treatment option in
these patients. There was also a higher rate of ASCA IgG (14.8%)
compared with previous studies, which could suggest more complex
or heterogeneous disease. Previous data have shown that the number
of positive antibodies may influence outcome.?” Extending this con-
cept, these data also show that >2 positive antibodies may influence
infliximab response, though not definitively. It is worth noting that
not all patients in this cohort had undergone AMA testing. AMA
testing had been carried out in a larger cohort of pouch patients for
an earlier study and interest in the possible effect of AMA status
on infliximab response prompted the inclusion of these results in
this study. One confounding factor in these data may relate to the
timing of AMA testing in relation to infliximab treatment, which
was not consistent in this population. Another potential bias is that
the AMA testing was carried out in patients during a specific earlier
time period (2008-2011) so associations with response may also be
reflective of clinical practice changing over time, and these results
ought to be interpreted in this context.

Given the retrospective design and small population observed,
to fully characterize the infliximab response in refractory pouch
inflammation, is difficult without further prospective study to
evaluate the clinical, genetic and microbiome risk variants of
these patients as the sample size may affect the significance of
the results noted. Notwithstanding, in the interim this cohort is
among the largest and most well-characterized currently avail-
able and these data support the accumulation of literature advo-
cating infliximab use in appropriate patients with refractory
inflammatory pouch complications.
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