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Inflammatory Pouch Conditions Are Common After lleal Pouch
Anal Anastomosis in Ulcerative Colitis Patients

Maia Kayal, MD,** Michael Plietz, MD," Anam Rizvi, MD,* Marlana Rad(cliffe, MD,* Alexa Riggs, MPH,*
Clara Yzet, MD,* Emily Tixier,* Parth Trivedi,* Ryan C. Ungaro, MD, MS,* Sergey Khaitov, MD," Patricia Sylla,
MD," Alexander Greenstein, MD, MPH,* Jean Frederic Colombel, MD,* and Marla C. Dubinsky, MD*

Background: Total proctocolectomy (TPC) with ileal pouch anal anastomosis (IPAA) is the gold standard surgery for ulcerative colitis (UC)
patients with medically refractory disease. The aim of this study was to report the rates and risk factors of inflammatory pouch conditions.

Methods: This was a retrospective review of UC or IBD unspecified (IBDU) patients who underwent TPC with TPAA for refractory disease
or dysplasia between 2008 and 2017. Pouchoscopy data were used to calculate rates of inflammatory pouch conditions. Factors associated with
outcomes in univariable analysis were investigated in multivariable analysis.

Results: Of the 621 patients more than 18 years of age who underwent TPC with IPAA between January 2008 and December 2017, pouchoscopy
data were available for 386 patients during a median follow-up period of 4 years. Acute pouchitis occurred in 205 patients (53%), 60 of whom
(30%) progressed to chronic pouchitis. Cuffitis and Crohn's disease-like condition (CDLC) of the pouch occurred in 119 (30%) patients and 46
(12%) patients, respectively. In multivariable analysis, female sex was associated with a decreased risk of acute pouchitis, and pre-operative steroid
use and medically refractory disease were associated with an increased risk; IBDU was associated with chronic pouchitis; rectal cuft length >2 cm
and medically refractory disease were associated with cuffitis; age 45-54 at colectomy was associated with CDLC. Rates of pouch failure were
similar in chronic pouchitis and CDLC patients treated with biologics and those who were not.

Conclusions: Inflammatory pouch conditions are common. Biologic use for chronic pouchitis and CDLC does not impact the rate of pouch
failure.
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INTRODUCTION

Despite advances in medical therapy, approximately
10%—15% of ulcerative colitis (UC) patients will require sur-
gery during their disease course, the most common of which is
the staged total proctocolectomy (TPC) with ileal pouch anal
anastomosis (IPAA).! Considered to be the gold standard in
surgical treatment for UC patients with medically refractory
disease or dysplasia, the pouch is associated with good long-
term functional outcomes and quality of life.>® Despite it bene-
fits, however, the pouch may be complicated by inflammatory
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conditions such as acute and chronic pouchitis, cuffitis, and
Crohn's disease—like condition (CDLC).

Pouchitis is the most common postoperative inflamma-
tory condition, with reported cumulative incidence rates of
25% at 1 year, 35% at 3 years, and 45% at 5 years.® Antibiotics
are the mainstay of treatment and induce remission rates of
80%; however, approximately 20% of patients progress to
chronic pouchitis with an associated 5%-10% risk of pouch
failure. 7+ 8 Cuffitis is increasingly common post-IPAA since
the standardization of the stapled anastomosis, with incidence
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rates as high as 20%.°"! Cuffitis typically responds to topical
mesalamine therapy; however, refractory cases may require sur-
gical intervention with mucosectomy of the rectal cuff and ad-
vancement of the pouch.'? Up to 15% of patients with cuffitis
will experience pouch failure.!

There is no formal definition for CDLC, and thus inci-
dence rates vary widely from 5%-20%."3"7 The term CDLC
has been used to describe a clinical phenotype characterized
by inflammation of the pouch or afferent limb, stricturing of
the afferent limb or small bowel, and/or fistulizing disease of
the perineum or small bowel."® ! There is no consensus re-
garding treatment, and the level of evidence to support med-
ical therapy with S5-aminosalicylic acid products, steroids,
immunomodulators, and biologics is relatively weak and largely
based on retrospective case series.”’ Crohn's disease-like condi-
tion is associated with a significant risk of pouch failure with
reported frequencies up to 45%."

There have been major medical and surgical advances
since the publication of previous IPAA natural history studies.
Minimally invasive, laparoscopic surgical approaches have be-
come standard for TPC and IPAA, and medical therapy with
biologics for inflammatory pouch conditions has increased.
Recent large studies have reported the short-term postoperative
complications and long-term functional outcomes after IPAA;
however, none have described the rates of inflammatory condi-
tions.?' > Herein, we describe the rates and risk factors of in-
flammatory pouch conditions and their association with pouch
failure in a large adult cohort within an inflammatory bowel
disease (IBD) tertiary referral center.

METHODS

Study Population

This was a retrospective chart review conducted at a
single tertiary-care, high-volume IBD center. All UC or IBD
unspecified (IBDU) patients who underwent TPC with IPAA
for medically refractory disease or dysplasia between January
2008 and December 2017 followed by pouchoscopy were iden-
tified through hospital electronic medical records. Patients
younger than 18 years of age at the time of colectomy were
excluded.

Data Collection and Variables

Clinical information was abstracted from the medical
record using a standardized data collection sheet by 6 inves-
tigators (MK, MR, AR, MP, ET, and PT), and all data were
reviewed by a single investigator (MK) blinded to outcomes.
Study data were managed using Research Electronic Data
Capture (REDCap), a secure, web-based application designed
to support data capture for research studies.?* Collected patient
demographics and disease characteristics included sex, eth-
nicity, body mass index (BMI) at colectomy, age at colectomy,
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family history of IBD, disease duration, preoperative diagnosis
of UC or IBDU (defined as disease with overlapping features of
UC and CD), postoperative diagnosis of indeterminate colitis
(defined histopathologically as colectomy specimens with no
specific features for UC or CD), disease extent at diagnosis and
colectomy defined according to Montreal classification, pre-
operative medications within 12 weeks of colectomy (steroids,
immunomodulators, biologics), history of primary sclerosing
cholangitis (PSC), axial or peripheral spondyloarthropathy,
backwash ileitis defined histologically on colectomy and ileal
specimen, and tobacco use at colectomy.? 2¢ Collected surgical
details included colectomy indication, surgical procedures and
stages, type of anastomosis (handsewn or stapled), and residual
rectal cuff length. One-stage surgery was defined as TPC with
TPAA construction during 1 procedure. Traditional 2-stage sur-
gery was defined as (1) TPC with immediate IPAA construc-
tion and diverting ileostomy with (2) subsequent ileostomy
closure. Modified 2-stage surgery was defined as (1) subtotal
colectomy with end ileostomy with (2) subsequent completion
proctectomy and TPAA creation. Three-stage surgery was de-
fined as (1) subtotal colectomy with end ileostomy followed
by (2) completion proctectomy with IPAA construction and
diverting ostomy, and (3) subsequent ostomy closure.

All postoperative pouchoscopy procedure notes were re-
viewed, and collected data included indication, endoscopic find-
ings as defined by the Pouchitis Disease Activity Index (PDAI)
with mucosal edema, granularity, friability, loss of vascular
pattern, mucosal exudate and/or ulceration, presence of his-
tologic inflammation, and postprocedure medication prescrip-
tions.?” Biologic therapy was defined as the use of adalimumab,
infliximab, certolizumab, vedolizumab, or ustekinumab for
chronic pouchitis, cuffitis, or CDLC.

Inflammatory Pouch Conditions and Outcomes

Pouchitis was defined as a total PDAT score >7 with symp-
toms of increased stool frequency from postoperative base-
line, hematochezia, fecal urgency, abdominal cramps, or fever
(temperature >37.8°Centigrade) in the setting of an abnormal
pouchoscopy with mucosal edema, granularity, friability, loss
of vascular pattern, mucosal exudate, or ulceration and histo-
logic inflammation.?” Pouchitis was further classified into acute
or chronic. Acute pouchitis was defined as symptoms lasting
less than 4 weeks and responding to 2-week courses of anti-
biotics.?® Chronic pouchitis was defined as symptoms lasting
greater than 4 weeks and requiring chronic antibiotic therapy,
not meeting criteria for CDLC as described later on.?

Culffitis was defined as symptoms of urgency, increased
stool frequency, incontinence, hematochezia, and/or pelvic pain
in the setting of an abnormal pouchoscopy with evidence of
mucosal edema, erythema, granularity, friability, ulceration,
and/or exudate within the rectal cuff in the area between the
anastomosis and dentate line.!
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Crohn's disease-like condition of the pouch was defined
as the presence of severe inflammation of the pouch or afferent
limb, strictures of the afferent limb or proximal small bowel,
and/or fistulae involving the perineum or proximal small bowel
that occurred more than 6 months after final surgical stage.'®

Pouch failure was defined as the construction of a perma-
nent end ileostomy, with or without pouch excision.?

Statistical Analysis

Descriptive statistics were used to calculate rates of acute
and chronic pouchitis, cuffitis, and CDLC of the pouch. For
continuous variables, medians with interquartile range were
calculated, and for categorical variables, proportions were re-
ported. Age was divided into the after increments: 18 to 24, 25
to 34, 35 to 44, 45 to 54, 55 to 64, 65+; and age was analyzed
as a categorical variable. Body mass index was categorized as
<18.5, 18.5 to 24.9, and >25 and analyzed as a categorical var-
iable. Univariable logistic regression was used to assess unad-
justed relationships between hypothesized risk factors and all
outcomes. Multivariable logistic regression models were then
created incorporating all variables that were significant at the
P < 0.05 level on univariable analysis. Odds ratios (ORs) and
95% confidence intervals (Cls) are reported. SPSS version 24
(IBM Corp., Armonk, NY) was used for all analyses.

RESULTS

Study Population

Of the 621 patients older than 18 years of age who un-
derwent TPC with TPAA between January 2008 and December
2017, pouchoscopy data were available for 386 patients. Patient
demographic, disease characteristics, and surgical character-
istics are given in Tables 1 and 2. Preoperative diagnosis was
UC in 363 (94.0%) patients and IBDU in 23 (6.0%) patients.
The median age at colectomy was 37 (interquartile range [IQR]
28 to 50) years, and median precolectomy disease duration was
60 (IQR 24 to 153) months. Primary sclerosing cholangitis was
present in 13 (3.4%) patients. Of the patients with preoperative
diagnosis of UC, disease extension defined as progression from
proctitis or left-sided colitis at diagnosis to extensive colitis at
colectomy occurred in 56 (14.5%) patients. All patients with
preoperative IBDU diagnosis were confirmed as indeterminate
colitis on histopathologic review.

Colectomy indication was medically refractory disease in
322 (83.4%) patients and dysplasia in 68 (17.6%) patients; 4 patients
had both indications. All surgical procedures were performed at
The Mount Sinai Hospital by one of 15 surgeons. One-stage [IPAA
was performed in 36 (9.3%) patients, 2-stage IPAA in 147 (38.0%)
patients, and 3-stage IPAA in 203 (52.6%) patients. The majority
of 1-stage IPAA procedures were performed between 2008 and
2011; only 2 were performed in 2016 and none since then. A lap-
aroscopic surgical approach was utilized in 281 (72.8%) patients

TABLE 1. Clinical Characteristics of Pouch Patients,
n=386

Baseline n (%)
Sex

Male 206 (53.4%)

Female 180 (46.6%)
Race

White 313 (81.1%)

Hispanic 41(10.6%)

Black 13 (3.4%)

Unknown 19 (4.9%)
BMI (kg/m?) at colectomy, 22.7[21.0-25.9]
Age at colectomy, year, 37 [28-50]
Family history of IBD 81 (21.0%)
Disease duration, month_ 60 [24-153]

Preoperative diagnosis

Ulcerative colitis 363 (94.0%)

IBDU 23 (6.0%)
Disease extent at diagnosis

Proctitis 31 (8.0%)

Left-sided 79 (20.5%)

Extensive 253 (65.5%)

Disease extent at colectomy

Left sided 60 (15.5%)
Extensive 326 (84.5%)
Preoperative medications within 12 weeks
Steroids 286 (74.1%)
Immunomodulators 156 (40.4%)
Biologics 215 (55.7%)
PSC 13 (3.4%)
Extraintestinal manifestations
Peripheral spondyloarthropathy 26 (6.7%)
Axial spondyloarthropathy 3 (0.8%)
Episcleritis/uveitis 5(1.3%)
Pyoderma, psoriasis, alopecia 11 (2.8%)
Backwash ileitis 33 (8.5%)
Tobacco use at colectomy
Current 18 (4.7%)
Former 79 (20.5%)
Never 240 (62.2%)
Unknown 43 (11.1%)

.Reported as median, IQR

during colectomy and IPAA creation. Anastomosis was stapled in
275 (71.2%) patients and hand sewn in 111 (28.8%) patients. Rectal
cuff length was available for 262 (67.9%) patients; median residual
rectal cuff length was 2 (IQR 1-3) cm.

First pouchoscopy was performed a median 0.97 (IQR 0.39—
1.9) years after final surgical stage. The most common indications
for pouchoscopy were acute symptoms (increased stool frequency
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from postoperative baseline, hematochezia, fecal urgency, abdom-
inal cramps, and fever) and dysplasia surveillance. Median length
of follow-up after final surgical stage was 3.9 (IQR 2.0-6.4) years.

TABLE 2. Surgical Characteristics of Pouch Patients, n = 386

Surgical Characteristics n (%)

Surgical indication,

Medically refractory disease 322 (83.4%)

Dysplasia 68 (17.6%)
One stage IPAA 36 (9.3%)
2-stage [IPAA

Modified 39 (10.1%)

Traditional 108 (28.0%)
Three stage IPAA 203 (52.6%)
Anastomosis

Stapled 275 (71.2%)

Handsewn 111 (28.8%)

. Two indications for 4 patients
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Acute Pouchitis

Acute pouchitis developed in 205 (53.1%) patients a
median interval of 1.4 (IQR 0.6-2.9) years after final sur-
gical stage (Fig. 1). The median number of pouchitis epi-
sodes experienced by each patient was 1 (IQR 0-1). In
univariable analysis, extensive disease (OR 1.9;95% CI, 1.1-
3.3), steroid use within 3 months before colectomy (OR 1.8;
95% CI, 1.2-2.9), and medically refractory disease (OR 2.2;
95% CI, 1.3-4.0) increased the risk of acute pouchitis; but
age greater than 65 at colectomy (OR 0.35; 95% CI, 0.14—
0.89), female sex (OR 0.59; 95% CI, 0.39-0.88), and family
history of IBD (OR 0.57; 95% CI, 0.34-0.97) decreased the
risk (Supplementary Table 1). In multivariable analysis, fe-
male sex (OR 0.49; 95% CI, 0.32-0.77) decreased the risk of
acute pouchitis, whereas steroid use within 3 months before
colectomy (OR 1.9; 95% CI, 1.1-3.4) and medically refrac-
tory disease (OR 2.1; 95% CI, 1.1-4.2) increased the risk.
Tobacco use and PSC were not associated with the devel-
opment of acute pouchitis in univariable or multivariable
analysis.
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FIGURE 1. Kaplan-Meier survival estimates (a) acute pouchitis, (b) chronic pouchitis, (c) cuffitis, and (d) Crohn's disease-like condition.
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Chronic Pouchitis

Of the 205 patients who developed acute pouchitis, 60
(29.3%) patients progressed to chronic pouchitis a median in-
terval of 1.1 (IQR 0.27-3.22) years after the first acute pouchitis
episode (Fig. 1). In univariable analysis, immunomodulator use
within 3 months before colectomy (OR 2.4; 95% CI, 1.2-4.7),
preoperative IBDU diagnosis (OR 10.4; 95% CI, 4.3-25.0), and
proximal disease extension (OR 2.3; 95% CI, 1.1-5.2) increased
the risk of chronic pouchitis (Supplementary Table 1). In
multivariable analysis, preoperative IBDU diagnosis (OR 10.0,;
95% CI1, 3.9-25.9) increased the risk of chronic pouchitis. The
rate of developing chronic pouchitis was significantly greater
for IBDU patients (Fig. 2).

Biologic therapy was initiated in 14 of 60 (23.3%) patients
with chronic pouchitis a median interval of 10 (IQR 0-135) days
after diagnosis—adalimumab in 8 of 14 (57.1%), infliximab in
4 of 14 (28.6%), and ustekinumab in 2 of 14 (14.3%) patients.
Pouchoscopy was performed within 12 months of biologic ini-
tiation in 8 of 14 (57.1%) patients to assess treatment response.
A decrease in the PDAI endoscopic subscore of at least 50%
with resolution of mucosal ulcers was noted in 2 of 8 (25.0%)
patients, and persistent endoscopic disease was noted in 6 of 8
(75.0%) patients.

Cuffitis

Culffitis developed in 119 (30.1%) patients a median in-
terval of 1.0 (IQR 0.3-2.4) year after final surgical stage (Fig.
1). The median number of cuffitis episodes experienced by each
patient was 1 (IQR 0-1). In univariable analysis, steroid (OR
2.3; 95% CI, 1.3-4.0) or immunomodulator (OR 2.2; 95% CI,
1.4-3.4) use within 3 months before colectomy, medically re-
fractory disease (OR 5.8; 95% CI, 2.3-14.9), 2-stage (OR 3.9;
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FIGURE 2. Kaplan-Meier survival estimates: chronic pouchitis in pa-
tients with IBDU.

95% CI, 1.1-13.4) or 3-stage (OR 6.8; 95% CI, 2.0-23.0) restor-
ative proctocolectomy, BMI <18.5 at colectomy (OR 2.5; 95%
CI, 1.3-4.7), and greater rectal cuff length (OR 1.3; 95% CI,
1.1-1.6) were associated with an increased risk of cuffitis; al-
though age 55 to 64 at colectomy (OR 0.34; 95% CI, 0.14-0.82)
and previous tobacco use (OR 0.54; 95% CI, 0.29-0.97) were
associated with a decreased risk (Supplementary Table 1). In
multivariable analysis, greater rectal cuff length (OR 1.4,; 95%
CI, 1.1-1.8) and medically refractory disease (OR 6.9; 95% CI,
2.1-23.2) increased the risk of cuffitis. The rate of developing
cuffitis was significantly greater for patients with rectal cuff
length >2 cm (Fig. 3).

Infliximab was initiated in 3 patients for persistent cuffitis
refractory to topical mesalamine and steroids. Pouchoscopy
was performed within 12 months of biologic initiation to assess
treatment response. Resolution of rectal cuff ulcers and/or ero-
sions was noted in all patients.

Crohn's Disease-like Condition of the Pouch

Crohn's disease-like condition of the pouch developed
in 46 (11.9%) patients a median interval of 2.1 (IQR 1.0-4.1)
years after final surgical stage (Fig. 1). Colectomy pathology
for all patients who developed CDLC was reviewed and con-
firmed to be consistent with UC. Of these patients, 38 (82.6%)
had inflammation of the pouch reservoir, and 18 (39.1%) had
inflammation of the afferent limb; 12 (26.1%) had strictures
of the pouch, 9 (19.6%) had pouch fistulae involving the prox-
imal small bowel, and 7 (15.2%) had pouch fistulae involving
the perineum. A subset of 32 (69.6%) patients had 2 or more
features, the most common of which were inflammation of the
pouch reservoir and afferent limb. In univariable analysis, age
45 to 54 at colectomy as compared with 18 to 24 (OR 0.17,; 95%
CI, 0.04-0.84) was associated with a decreased risk of CDLC.
No factors were significant in multivariable analysis.

Biologic therapy was initiated in 37 of 46 (80.4%) patients
with CDLC a median interval of 19 (IQR 0-50) days after di-
agnosis—adalimumab in 17 of 37 (45.9%), infliximab in 9 of
37 (24.3%), ustekinumab in 7 of 37 (18.9%), vedolizumab in
2 of 37 (5.4%), and certolizumab in 2 of 37 (5.4%) patients.
Pouchoscopy was performed within 12 months of biologic ini-
tiation in 16 of 37 (43.2%) patients to assess treatment response.
A decrease in the PDAI endoscopic subscore of at least 50%
with resolution of mucosal ulcers and/or erosions in the pouch
and/or afferent limb was noted in 6 of 16 (37.5%) patients, and
persistent endoscopic disease was noted in 10 of 16 (62.5%)
patients.

Pouch Failure

Pouch failure, defined as the creation of a permanent
end ileostomy with or without pouch excision, occurred in
26 of 386 (6.7%) patients a median interval of 2.1 (IQR
1.2-4.3) years after final surgical stage. The most common
diagnoses that resulted in pouch failure were CDLC (57.7%),
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FIGURE 3. Kaplan-Meier survival estimates: cuffitis in patients with
rectal cuff 22 cm and <2 cm.

followed by chronic pouchitis (19.2%), cuffitis (15.4%), and
dysplasia/adenocarcinoma of the rectal cuff (7.7%). In
univariable analysis, BMI <18.5 at colectomy as compared
with BMI >25 (OR 3.2; 95% CI, 1.1-9.4), greater rectal
cuff length (OR 2.1; 95% CI, 1.5-2.9), cuffitis (OR 2.8; 95%
CI, 1.3-6.3), chronic pouchitis (OR 2.6; 95% CI, 1.1-6.4),
and CDLC (OR 5.6; 95% CI, 2.4-13.3) increased the risk
of pouch failure (Supplementary Table 1). In multivariable
analysis, greater rectal cuff length (OR 2.2,; 95% CI, 1.5-3.2)
and cuffitis (OR 6.6,; 95% CI, 1.2-37.6) increased the risk of
pouch failure.

Biologic use significantly increased the risk of pouch
failure (OR 3.0; 95% CI, 1.7-7.9) in bivariable analysis but not
multivariable analysis (OR 2.9; 95% CI, 0.7-11.1). In chronic
pouchitis, the rate of pouch failure was 7.1% (1 of 14) among
those treated with biologics compared with 8.7% (4 of 46) in
those not. In cuffitis, the rate of pouch failure was 0% (0 of
4) among those treated with biologics compared with 3.5% (4
of 115) in those not. In CDLC, the rate of pouch failure was
21.6% (8 of 37) among those treated with biologics compared
with 22.2% (2 of 9) in those not.

DISCUSSION

In this large series of more than 300 UC or IBDU patients
who underwent TPC with IPAA and subsequent pouchoscopy
between 2008 and 2017, acute pouchitis occurred in 53%, of
whom approximately 30% progressed to chronic pouchitis,
cuffitis in 30%, and CDLC in 11% during a median follow-up
of 4 years. We observed greater rates of inflammatory pouch
conditions than reported in the literature because of our strict
inclusion of only patients who underwent pouchoscopy and
had endoscopic evidence of disease. Rates of pouch failure in
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chronic pouchitis and CDLC patients were similar among pa-
tients who received biologics and those who did not, suggesting
that once chronic inflammation has occurred, treatment may
be futile.

Previously reported risk factors for acute pouchitis also
noted in this cohort include extensive UC, preoperative steroid
use, and medically refractory disease.” We also noted that fe-
male sex decreased the risk of acute pouchitis. No specific sex-
based differences in the incidence of acute pouchitis have been
previously reported; however, male sex has been associated with
an increased risk of chronic pouchitis and correlated with se-
vere histologic pouchitis.®! Our study is the first to support
and extend this sex-based association with acute pouchitis, the
prologue to chronic pouchitis. It is unclear precisely why male
sex increases the risk of pouchitis; however, one often postu-
lated reason is the narrower male pelvis, which increases the
technical complexity of the restorative proctolectomy and the
risk of postoperative complications and may therefore predis-
pose to future inflammation.”

Of the 205 patients who developed acute pouchitis, ap-
proximately 30% progressed to chronic pouchitis. Previously
reported risk factors for chronic pouchitis include extensive
preoperative disease and longer pouch duration.?? In our study,
preoperative IBDU and proximal disease extension were signif-
icantly associated with chronic pouchitis. Patients with disease
extension have been shown to have worse outcomes in UC and
an increased risk of colectomy.’ Our results are the first to ex-
tend these findings to the post-IPAA period with an increased
risk of chronic pouchitis in patients with proximal disease ex-
tension. Likewise, the observed association and high odds ratio
between IBDU and chronic pouchitis is novel and suggests a
similar underlying disease process. Chronic pouchitis has his-
torically been considered an inflammatory condition related to
microbial disarray that requires chronic antibiotic use; however,
it may instead be a continuum of IBDU or CDLC that requires
early biologic use.

There are little published data on cuffitis; previous studies
have reported incidence rates up to 20% and such preoperative
risk factors as biologic use and toxic megacolon or fulminant
colitis.!" Cuffitis occurred in approximately 30% of patients in
our cohort and was associated with greater rectal cuff length
and medically refractory disease in multivariable analysis. The
majority of patients in our cohort underwent stapled anasto-
mosis, a surgical technique that requires a residual 1.5 to 2 cm
cuff, and thereby predisposes to the development of cuffitis,
especially in the setting of precolectomy refractory disease.
Previous studies have compared hand-sewn and stapled anas-
tomosis and found similar short-term postoperative outcomes
but better long-term functional outcomes such as nocturnal
continence with stapled anastomosis.** ¥ The benefits of func-
tional outcomes should be weighed against the risks of cuffitis
when patients are counseled about restorative proctocolectomy
and the options for anastomosis. We emphasize the clinical
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significance of cuffitis particularly because of its significant as-
sociation with pouch failure in our cohort.

Crohn's disease-like condition of the pouch developed
in approximately 12% of our patients a median interval of
2.1 years after IPAA completion and was significantly more
associated with age 45 to 54 years at colectomy as compared
with 18 to 24. Our results are similar to those published in a
recent meta-analysis by Barnes et al, where the standardized in-
cidence of CDLC of the pouch was 10.3% and median time to
diagnosis was 12 to 36 months.*® Endoscopic remission within
12 months of biologic initiation, defined as a decrease in the
PDALI endoscopic subscore of at least 50% with resolution of
mucosal ulcers and/or erosions in the pouch and/or afferent
limb, was noted in roughly 40% of our patients, comparable to
previously reported rates of 40%-60%.37* Overall, these rates
are quite low and suggest limited efficacy of biologics once
chronic inflammation has occurred. The etiology and patho-
genesis of CDLC of the pouch is unknown, and whether this
disease entity represents traditional CD or a new phenotype in
the spectrum of IBD remains to be studied.

The overall incidence of pouch failure in our cohort
was 6.7% and was driven by inflammatory conditions. Rates
of pouch failure in chronic pouchitis and CDLC patients were
similar among those who received biologics and those who did
not. While biologic use was significantly associated with pouch
failure in bivariable analysis, these results are limited by con-
founding by indication and our inability to retrospectively as-
sess severity of disease. Biologics were likely used in patients
with refractory inflammatory conditions at the greatest risk for
nonresponse and pouch failure. The underlying pathophysi-
ology of these refractory pouches needs to be further charac-
terized to develop adequate therapies.

Our study has a number of strengths. First, our sample
size was large and reflected the updated use of minimally in-
vasive laparoscopic surgical techniques and biologic ther-
apies. Second, all data were reviewed by a single investigator
blinded to outcomes to ensure homogeneity. Third, only pa-
tients with pouchoscopy data were included, and all outcomes
were defined strictly according to clinical and endoscopic data.
Symptomatic patients who were empirically treated for inflam-
matory pouch conditions without pouchoscopy data were not
included to preserve the homogeneity of outcomes and avoid
patients who might have other noninflammatory, symptomatic
pouch conditions. Fourth, we report multiple original findings
and risk factors for inflammatory pouch disorders that have not
been previously published.

Our study also has a number of limitations. First, it is
a retrospective review and therefore subject to selection bias
and potential inclusion of patients with complications that re-
quire pouchoscopy and ongoing medical care. Second, patients
without pouchoscopy follow-up were excluded, and therefore,
only 386 (62%) patients of the original 621 patient cohort were
included for analysis. As a result, the true rates and risk factors

of inflammatory pouch conditions might be different than re-
ported. Reassuringly, however, there were no significant dem-
ographic or clinical differences between the included patients
with pouchoscopy follow-up and the excluded patients without.
Third, our median follow-up was approximately 4 years and
may have been inadequate to capture the development of all
inflammatory pouch conditions. Fourth, there is significant
overlap between chronic pouchitis and CDLC as they repre-
sent subtle gradations of pouch inflammation. Many patients
who were labeled as chronic pouchitis according to our criteria
may have been captured at the early stages of CDLC. We were
careful to categorize chronic pouchitis as distinct from CDLC;
however, it is difficult to accurately delineate their differences
based on retrospective clinical data alone. Fifth, given that our
cohort is from a single center, these results may not be broadly
generalizable; however, the majority of IPAA surgeries occur at
tertiary care centers similar to our study location.*

CONCLUSION

In conclusion, inflammatory pouch conditions are
common and are associated with multiple preoperative risk fac-
tors. Rates of pouch failure were similar in chronic pouchitis
and CDLC patients who received biologics and those who did
not. There is significant overlap between chronic pouchitis and
CDLC, and certain patients may harbor a type of refractory
pouch inflammation that is unresponsive to biologic therapy
and results in pouch failure. We do not yet possess the ability
to risk stratify patients at the time of colectomy and predict
those who will develop chronic inflammatory conditions and
pouch failure. Prospective studies are needed to assess the ge-
netic, proteomic, transcriptomic, and microbiota factors that
predict inflammatory pouch conditions in order to develop risk
stratification algorithms, surveillance protocols, and targeted
therapies.

SUPPLEMENTARY DATA

Supplementary data is available at Inflammatory Bowel
Diseases online.
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