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ABSTRACT

BACKGROUND
Approximately half the patients with ulcerative colitis who undergo restorative
proctocolectomy with ileal pouch—anal anastomosis (IPAA) will subsequently have
pouchitis, and among those patients, one fifth will have chronic pouchitis.

METHODS

We conducted a phase 4, double-blind, randomized trial to evaluate vedolizumab
in adult patients in whom chronic pouchitis had developed after undergoing IPAA
for ulcerative colitis. Patients were assigned (in a 1:1 ratio) to receive vedolizumab
intravenously at a dose of 300 mg or placebo on day 1 and at weeks 2, 6, 14, 22,
and 30. All the patients received concomitant ciprofloxacin from weeks 1 to 4. The
primary end point was modified Pouchitis Disease Activity Index (mPDAI)—defined
remission (an mPDAI score of <4 and a reduction from baseline of >2 points in
the mPDAI total score; scores range from 0 to 12, with higher scores indicating
more severe pouchitis) at week 14. The mPDAI is based on clinical symptoms and
endoscopic findings. Other efficacy end points included mPDAI-defined remission
at week 34, mPDAI-defined response (a reduction from baseline of >2 points in
the mPDAI score) at weeks 14 and 34, and PDAI-defined remission (a PDAI score
of <6 and a reduction from baseline of >3 points; scores range from 0 to 18, with
higher scores indicating more severe pouchitis) at weeks 14 and 34. The PDAI is
based on clinical symptoms, endoscopic findings, and histologic findings.

RESULTS

Among the 102 patients who underwent randomization, the incidence of mPDAI-
defined remission at week 14 was 31% (16 of 51 patients) with vedolizumab and
10% (5 of 51 patients) with placebo (difference, 21 percentage points; 95% confi-
dence interval [CI], 5 to 38; P=0.01). Differences in favor of vedolizumab over
placebo were also seen with respect to mPDAI-defined remission at week 34 (dif-
ference, 17 percentage points; 95% CI, 0 to 35), mPDAI-defined response at week
14 (difference, 30 percentage points; 95% CI, 8 to 48) and at week 34 (difference,
22 percentage points; 95% CI, 2 to 40), and PDAI-defined remission at week 14
(difference, 25 percentage points; 95% CI, 8 to 41) and at week 34 (difference, 19
percentage points; 95% CI, 2 to 37). Serious adverse events occurred in 3 of 51
patients (6%) in the vedolizumab group and in 4 of 51 patients (8%) in the pla-
cebo group.

CONCLUSIONS
Treatment with vedolizumab was more effective than placebo in inducing remis-
sion in patients who had chronic pouchitis after undergoing IPAA for ulcerative
colitis. (Funded by Takeda; EARNEST ClinicalTrials.gov number, NCT02790138;
EudraCT number, 2015-003472-78.)
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ESTORATIVE PROCTOCOLECTOMY WITH

ileal pouch—anal anastomosis (IPAA) is

routinely performed in patients with ul-
cerative colitis who undergo colectomy.** Idio-
pathic inflammation of the pouch — referred to
as pouchitis — is the most common long-term
complication of IPAA'’; it develops in approxi-
mately half of patients within 5 years after un-
dergoing IPAA® and recurs in more than 50% of
affected patients.!>710

Pouchitis is characterized by increased stool
frequency, abdominal pain, fecal urgency, and
impaired quality of life.">>!"5 The diagnostic
standard is the presence of relevant symptoms
with objective confirmation of inflammation
determined by endoscopic or histologic assess-
ment.»>*1% The Pouchitis Disease Activity Index
(PDAI) is an established scoring system for the
evaluation of pouchitis that is based on clinical
symptoms, endoscopic findings, and histologic
findings.’ The modified PDAI (mPDAI) is a sim-
plified instrument that omits the histologic as-
sessment component yet has sensitivity and
specificity that are similar to those of the full
scoring system.” Although no instruments are
formally validated for pouchitis, the PDAI and
mPDAI are the most widely accepted measures.™

Acute pouchitis is usually treated with short-
term courses of antibiotic agents'?; however,
chronic pouchitis, which is defined by a symp-
tom duration of longer than 4 weeks, occurs in
approximately one fifth of patients.'>!° Retro-
spective, uncontrolled studies suggest that tumor
necrosis factor antagonists, vedolizumab, or
ustekinumab may be effective in the treatment
of pouchitis that is refractory to antibiotics,”**
although none of these treatments were ap-
proved in the United States or Europe at the time
of this trial.

Vedolizumab is a gut-selective monoclonal
antibody® that is approved for the treatment of
moderately to severely active ulcerative colitis or
Crohn’s disease in adults. Vedolizumab blocks
the interaction of @ 8, integrin with the mucosal
addressin cell adhesion molecule 1, thereby inhib-
iting the migration of guthoming T lymphocytes
across the intestinal vascular endothelium and
consequently reducing intestinal inflammation.>
The mechanism of action of vedolizumab sug-
gests that it may be effective in the treatment of
chronic pouchitis, given that lymphocyte infil-
tration is characteristic of an inflamed pouch.**
Here, we report the results of EARNEST, a ran-
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domized, placebo-controlled trial in which vedo-
lizumab was evaluated for the treatment of chron-
ic pouchitis after IPAA for ulcerative colitis.

METHODS

TRIAL DESIGN AND OVERSIGHT
In this phase 4, multicenter, double-blind, ran-
domized, placebo-controlled trial, the efficacy
and safety of vedolizumab were evaluated over a
34-week period in patients with chronic pouchitis.
The institutional review boards at each partici-
pating trial site approved the protocol, which is
available with the full text of this article at
NEJM.org. All the patients provided written in-
formed consent. Additional details of the trial
design, eligibility criteria, assessments, end points,
and statistical analysis are provided in the Sup-
plementary Appendix, available at NEJM.org.
The trial sponsor (Takeda) designed the trial
in conjunction with the investigators and provid-
ed vedolizumab and placebo. A clinical research
organization (Alimentiv), funded by the sponsor,
managed the collection of the data and main-
tained the trial database in a blinded manner; a
second clinical research organization (IQVIA)
analyzed the data. The trial investigators, partici-
pating institutions, clinical research organiza-
tions, and sponsor agreed to maintain data con-
fidentiality. The initial draft of the manuscript
was written by the first author in collaboration
with coauthors who were employees of, or funded
by, the sponsor. All the authors interpreted the
data, contributed to the writing of subsequent
drafts, and approved the final draft for publica-
tion. Sponsor-funded medical writing support
was provided by Envision Pharma Group. All the
authors vouch for the accuracy and completeness
of the data and for the fidelity of the trial to the
protocol.

PATIENTS

Patients were eligible if they were 18 to 80 years
of age, had undergone a proctocolectomy and
IPAA for ulcerative colitis that had been per-
formed at least 1 year before screening, and had
active chronic pouchitis. Active chronic pouchi-
tis was defined by an mPDAI score of at least 5
and a minimum subscore of 2 on the endo-
scopic domain (on the basis of findings outside
the staple or suture line); a description of the
mPDAI is provided below. Eligible patients had
had at least three recurrent episodes of pouchitis
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within 1 year before the screening visit, each of
which was treated with an antibiotic or other
prescription therapy for at least 2 weeks or with
continuous antibiotics for at least 4 weeks im-
mediately before the baseline endoscopy visit.
Eligible patients could have received previous
treatment with a tumor necrosis factor antago-
nist or previous conventional treatment but could
not have received vedolizumab therapy.

RANDOMIZATION AND TREATMENT-GROUP
ASSIGNMENTS

After a 28-day screening period, patients were
randomly assigned in a 1:1 ratio to receive intra-
venous vedolizumab at a dose of 300 mg or
placebo on day 1 and at weeks 2, 6, 14, 22, and
30. Randomization was performed on day 1 with
the use of an interactive Web-response system
and stratified according to continuous antibiotic
use at baseline (yes vs. no).

All the patients received concomitant oral
ciprofloxacin at a dose of 500 mg twice daily
from randomization through week 4. Additional
courses of antibiotics were permitted, as needed,
for pouchitis flares that occurred after week 14.
The use of antibiotics was not permitted be-
tween weeks 4 and 14. The use of oral glucocor-
ticoids for the treatment of pouchitis was per-
mitted during the trial if the medication had
been taken at a stable dose for at least 4 weeks
before randomization; tapering of the dose need-
ed to occur between weeks 4 and 8. Details re-
garding the coadministration of oral glucocorti-
coids are provided in the Supplementary Appendix.

All trial site personnel were unaware of the
treatment assignments during the trial with the
exception of the pharmacist or pharmacy desig-
nee. To maintain blinding, each infusion bag
containing the prepared dose of vedolizumab or
placebo was covered with a blinding bag before
dispensing.

ASSESSMENTS

Assessments of clinical symptoms, endoscopic
inflammation, and histologic inflammation
were performed at screening (baseline), week 14,
and week 34 or early termination of the trial.
Efficacy assessments were based on the PDAI and
mPDAI scores (Table S1 in the Supplementary
Appendix).’*” The PDAI score, which ranges
from 0 to 18, evaluates three separate six-point
scales for clinical symptoms, endoscopic find-
ings, and histologic findings. The mPDAI uses

only two of the three PDAI domains (clinical
symptoms and endoscopic findings), and mPDAI
scores range from 0 to 12." For both indexes,
higher scores indicate more severe pouchitis.
Patient-reported data with respect to clinical
symptoms (stool frequency, rectal bleeding, fecal
urgency or abdominal cramps, and fever) were
collected in a diary for 3 days immediately before
endoscopy visits. The number of ulcers (>5 mm
in greatest dimension) and erosions (<5 mm in
greatest dimension), as well as the Simple Endo-
scopic Score for Crohn’s Disease (SES-CD), were
evaluated by means of blinded central reviews of
the endoscopic videos obtained at baseline, week
14, and week 34. The SES-CD was adapted to
score the pouch as a single intestinal segment,
with a score ranging from 0 to 12; higher scores
indicate more severe endoscopic disease.”® De-
tails of the SES-CD are provided in Table S2.
Histologic inflammation was also assessed by
central histopathologists with the use of the
Robarts Histopathology Index (RHI); the RHI
total score ranges from 0 to 33, with higher
scores indicating more severe histologic disease
activity.” Details of the RHI are provided in Ta-
ble S3. Health-related quality of life was evalu-
ated with the use of the Inflammatory Bowel
Disease Questionnaire (IBDQ)*® and the Cleve-
land Global Quality of Life (CGQL) instrument>!
at weeks 14, 22, and 34. The IBDQ consists of 32
questions, with graded response scores ranging
from 1 to 7; higher IBDQ total scores (which
range from 32 to 224) indicate better quality of
life. The CGQL instrument consists of three
items, each of which is scored on a scale ranging
from 0 (worst) to 10 (best). The CGQL total score
is obtained by adding the scores of the three
items together and dividing by 30.

END POINTS

The primary end point was mPDAI-defined re-
mission (an mPDAI score of <4 and a reduction
from baseline of >2 points in the mPDAI total
score) at week 14. Secondary end points were
mPDAI-defined remission at week 34; PDAI-
defined remission (@ PDAI score of <6 and a
reduction from baseline of >3 points) at weeks
14 and 34; time to PDAI-defined remission;
mPDAI-defined response (described in the pro-
tocol as a partial mPDAI-defined response and
defined as a reduction from baseline of >2
points in the mPDAI total score) at weeks 14 and
34; mean changes from baseline in the PDAI total
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Table 1. Demographic and Clinical Characteristics at Baseline (Full Analysis Set).*
Vedolizumab Placebo

Characteristic (N=51) (N=51)
Median age (range) —yr 42.0 (19-67) 45.0 (19-68)
Male sex — no. (%) 32 (63) 38 (74)
Race — no. (%)t

Asian 3 (6) 6 (12)

Black 1(2) 1(2)

White 44 (86) 42 (82)

Multiracial 1(2) 0

Data missing 2 (4) 2 (4)
Continuous use of antibiotics immediately before baseline — no. (%) 29 (57) 25 (49)
Time since IPAA — no. (%)

<Tyr 16 (31) 21 (41)

>7yr 35 (69) 30 (59)
mPDAI scorei 8.1+1.6 8.0+1.8
mPDAI score category — no. (%)

<5, indicating quiescent pouchitis§ 1(2) 1(2)

5 to 8, indicating moderately active pouchitis 32 (63) 31 (61)

9 to 12, indicating severely active pouchitis 18 (35) 19 (37)
PDAI score: 10.5+2.2 10.5+2.5
Previous use of a TNF antagonist after colectomy — no. (%)

TNF antagonist not used 36 (71) 38 (74)

Treatment failure with a TNF antagonist 15 (29) 12 (24)

No treatment failure with a TNF antagonist 0 1(2)
Polymorphonuclear leukocyte infiltration — no./total no. (%)

None or mild 11/50 (22) 11/51 (22)

Moderate or severe 39/50 (78) 40/51 (78)
Category of fecal calprotectin level — no. (%)

<250 yg/g 15 (29) 17 (33)

>250 yg/g 36 (71) 34 (67)

* Plus—minus values are means +SD. The full analysis set includes all the patients who underwent randomization and re-
ceived at least one dose of vedolizumab or placebo. Percentages may not total 100 because of rounding. IPAA denotes
ileal pouch—anal anastomosis, and TNF tumor necrosis factor.

Race was reported by the patient.

I Pouchitis Disease Activity Index (PDAI) scores range from 0 to 18, with a cutoff of 7 for the differentiation between

“pouchitis” (=7 points) and “no pouchitis” (<7 points); PDAI scores evaluate three separate six-point scales for clinical
symptoms, endoscopic findings, and histologic findings. The modified PDAI (mPDAI) is based on only clinical symptoms
and endoscopic findings; scores range from 0 to 12. For both indexes, higher scores indicate more severe pouchitis.

(=)

Endoscopic images were read by two central readers, with blinded adjudication by a third central reader when neces-

sary (to help determine whether ulcers were erosions [=5 mm] or large ulcers [>5 mm]). Two patients were enrolled
with an mPDAI score of 5 (on the basis of a single central reading only); in these two patients, the mPDAI was scored
as 4 after a blinded adjudication deemed the ulcers to be erosions.

score and in the PDAI endoscopic and histologic
domain subscores at weeks 14 and 34; mean
changes from baseline in the IBDQ and CGQL
scores at weeks 14, 22, and 34; IBDQ-defined
remission (an IBDQ total score of 170 or higher);
and IBDQ-defined response (a change from base-
line of >16 points in the IBDQ total score).
Prespecified exploratory end points included
the change from baseline in the level of fecal
calprotectin and in the blood level of C-reactive

protein at weeks 14 and 34, the change from
baseline in stool frequency at weeks 14 and 34,
the percentage of patients with sustained mPDAI-
defined and PDAI-defined remission (remission
at both weeks 14 and 34), the change from base-
line in the PDAI components at weeks 14 and 34,
the change from baseline in the total number of
erosions and ulcers at weeks 14 and 34, and the
change from baseline in the SES-CD total score
(for assessment of endoscopic remission, which
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was defined as a SES-CD total score of £2) and
in the RHI total score (for assessment of histo-
logic inflammation) at weeks 14 and 34. Adverse
events were reported throughout the trial and
were coded with the use of the Medical Dictionary
for Regulatory Activities, version 23.0.

STATISTICAL ANALYSIS
A sample of 110 patients (55 per group) was
planned, but the trial was stopped after 102 pa-
tients were enrolled owing to the effect of coro-
navirus disease 2019 (Covid-19) on recruitment;
details are provided in the Supplementary Appen-
dix. The prespecified full analysis set for the
efficacy and safety analyses comprised all the pa-
tients who underwent randomization and received
at least one dose of vedolizumab or placebo.
For dichotomous response-type end points
(e.g., remission and response), percentages of
patients and between-group differences were
calculated. Patients with missing data at a visit
were counted as not having had a response or
remission at that visit (nonresponse imputation).
For the main analysis of the primary end
point, mPDAI-defined remission at week 14, the
incidence of remission in the two groups was
compared with the use of Fisher’s exact test
(two-sided); in addition, we performed an analy-
sis that was stratified according to continuous
antibiotic use at baseline using the Cochran-
Mantel-Haenszel test (two-sided). Unadjusted and
adjusted between-group differences in the per-
centages of patients with a response (calculated
with the Cochran—-Mantel-Haenszel test for the
adjusted analysis) and corresponding 95% confi-
dence intervals are reported. For other response-
type end points, the unadjusted between-group
differences in the percentages of patients with a
response and associated 95% confidence inter-
vals are reported. Confidence intervals have not
been adjusted for multiplicity and cannot be
used in place of a hypothesis test. Additional
details regarding the statistical analysis are pro-
vided in the Supplementary Appendix.

RESULTS

PATIENTS

From October 2016 through March 2020, a total
of 165 patients were assessed for eligibility at 13
sites in North America and 18 sites in Europe.
Of these patients, 102 underwent randomization:
51 were assigned to the vedolizumab group and
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P=0.007

Unadjusted A, 21 percentage

points (95% Cl, 5-38) Unadjusted A, 17 percentage
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Figure 1. mPDAI-Defined Remission (Full Analysis Set).

Modified Pouchitis Disease Activity Index (mPDAI)—defined remission
(which was based on clinical symptoms and endoscopic findings) was
defined as an mPDAI score of 4 or lower and a reduction from baseline of
2 or more points in the mPDAI total score. Scores range from 0 to 12, with
higher scores indicating more severe pouchitis. The risk difference, 95%
confidence interval, and P value for the adjusted analysis were calculated
with the use of the Cochran—Mantel-Haenszel test (two-sided) and strati-
fied according to the use of continuous antibiotics at baseline (yes vs. no).
The P value for the unadjusted analysis was calculated with the use of Fish-
er's exact test (two-sided). Confidence intervals have not been corrected
for multiplicity and cannot be used in place of a hypothesis test. Patients
with missing mPDAI and Pouchitis Disease Activity Index (PDAI) assess-
ments for the determination of response status at a given time point were
counted as not having had a response (nonresponse imputation). The full
analysis set includes all the patients who underwent randomization and
received at least one dose of vedolizumab or placebo. The A symbol refers
to the difference between the vedolizumab and placebo groups (with the
exact 95% confidence interval).

NEJM.ORG

51 to the placebo group. All the patients received
at least one dose of vedolizumab or placebo.
Overall, 36 patients (71%) in the vedolizumab
group and 32 patients (63%) in the placebo
group completed treatment (i.e., received all in-
fusions through week 30). Eight patients in each
group discontinued vedolizumab or placebo ow-
ing to a lack of efficacy (Fig. S1). Demographic
and clinical characteristics were similar in the
two groups; most (84%) of the patients were
White (Table 1). The representativeness of the
trial population is presented in Table S15.

The percentage of patients who had been tak-
ing glucocorticoids before randomization and
were continuing to receive them at baseline was
10% (5 of 51 patients) in the vedolizumab group
and 16% (8 of 51 patients) in the placebo group.
The percentage of patients who were receiving
concomitant glucocorticoids at week 14 was 4%
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Table 2. Secondary Efficacy End Points (Full Analysis Set).*
Vedolizumab Placebo Difference

End Point (N=51) (N=51) (95% CI)f
mPDAI-defined remission at wk 34 — no. (%) 18 (35) 9 (18) 17 (0 to 35)
PDAI-defined remission — no. (%)§

Wk 14 18 (35) 5 (10) 25 (8 to 41)

Wk 34 19 (37) 9 (18) 19 (2 to 37)
mPDAI-defined response — no. (%) 9

Wk 14 32 (63) 17 (33) 30 (8 to 48)

Wk 34 26 (51) 15 (29) 22 (2 to 40)
Change from baseline in PDAI total score|

Baseline value 10.5+2.2 10.5+2.5 —

Change at wk 14 -3.1+4.0 -1.4+2.7 -1.7 (-3.2t0 -0.3)

Change at wk 34 -3.9+4.2 -2.1+3.5 -1.7 (-3.710 0.2)
Change from baseline in PDAI endoscopic subscore**

Baseline value 4.6x1.2 4.5+1.4 —

Change at wk 14 -1.2+1.6 -0.1+1.2 -1.1 (-1.8 to -0.5)

Change at wk 34 -1.7£2.1 -0.9£1.9 -0.8 (-1.8t00.2)
Change from baseline in PDAI histologic subscore

Baseline value 2.5+1.4 2.6x1.4 —

Change at wk 14 -0.5£2.1 -0.1£1.5 -0.4 (-1.1t0 0.4)

Change at wk 34 -0.4+1.9 -0.1:1.6 -0.3 (-1.2t0 0.6)
Change from baseline in IBDQ total scorei::

Baseline value 137.9+33.5 131.5+30.8 —

Change at wk 14 21.1+29.0 16.7+27.0 4.4 (-7.4t016.2)

Change at wk 34 33.1+34.4 23.1+21.6 9.9 (-4.8 to 24.6)
IBDQ-defined remission — no. (%)

Wk 14 20 (39) 16 (31) 8 (-11 to 26)

Wk 34 22 (43) 10 (20) 23 (5 to 41)
IBDQ-defined response — no. (%)99

Wk 14 25 (49) 25 (49) 0 (~20 to 20)

Wk 34 23 (45) 18 (35) 10 (-10 to 29)
Change from baseline in CGQL score] |

Baseline value 0.56+0.16 0.52+0.20 —

Change at wk 14 0.11+0.17 0.07+0.16 0.04 (-0.03 to 0.11)

Change at wk 34 0.14+0.18 0.11+0.14 0.03 (-0.05 to 0.11)

*%

Patients with missing mPDAI and PDAI assessments for the determination of response status at a given time point
were counted as not having had a response (nonresponse imputation).

Percentage-point differences are shown for binary end points and mean differences for continuous end points.
Confidence intervals have not been corrected for multiplicity and cannot be used in place of a hypothesis test.
mPDAI-defined remission (which was based on clinical symptoms and endoscopic findings) was defined as an
mPDAI score of 4 or lower and a reduction from baseline of 2 or more points in the mPDAI total score. mPDAI
scores range from 0 to 12, with higher scores indicating more severe pouchitis.

§ PDAI-defined remission (which was based on clinical symptoms, endoscopic findings, and histologic findings) was
defined as a PDAI score of less than 7 and a reduction from baseline of 3 or more points. PDAI scores range from
0 to 18, with higher scores indicating more severe pouchitis.
mPDAI-defined response was defined as a reduction from baseline of 2 or more points in the mPDAI total score.

In the vedolizumab group, data were missing for 1 patient at baseline, for 7 patients at week 14, and for 20 patients
at week 34. In the placebo group, data were missing for 11 patients at week 14 and for 20 patients at week 34.

The PDAI endoscopic inflammation subscore is based on the evaluation of edema, granularity, friability, loss of vas-
cular pattern, mucus exudates, and ulceration. In the vedolizumab group, data were missing for 6 patients at week 14
and for 18 patients at week 34. In the placebo group, data were missing for 11 patients at week 14 and for 19 patients
at week 34.

- The PDAI acute histologic inflammation subscore is based on the evaluation of two components: polymorphonuclear

leukocyte infiltration and the mean percentage of ulceration detected per low-power field (also referred to as ulceration
per low-power field [mean]). In the vedolizumab group, data were missing for 6 patients at week 14 and for 18 pa-
tients at week 34. In the placebo group, data were missing for 10 patients at week 14 and for 19 patients at week 34.
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Table 2. (Continued.)

I3 The results of the analyses of the prespecified Inflammatory Bowel Disease Questionnaire (IBDQ) end points at week
22 are provided in Table S4. In the vedolizumab group, data were missing for 5 patients at week 14 and for 16 patients
at week 34. In the placebo group, data were missing for 1 patient at baseline, for 8 patients at week 14, and for 12

patients at week 34.

§§ IBDQ-defined remission was defined as an IBDQ total score of 170 or higher. The IBDQ total score, which ranges
from 32 to 224, with higher scores indicating better quality of life, was calculated by summing the scores from each

of the 32 questions in the questionnaire.

99 1BDQ-defined response was defined as a change from baseline of at least 16 points.

[| The Cleveland Global Quality of Life (CGQL) score was determined by calculating the average CGQL utility score
(scores range from 0 to 10, with higher scores indicating better quality of life) from 3 days immediately before endos-
copy (or bowel preparation for endoscopy) for each patient. In the vedolizumab group, data were missing for 1 patient
at baseline, for 6 patients at week 14, and for 18 patients at week 34. In the placebo group, data were missing for
2 patients at baseline, for 9 patients at week 14, and for 22 patients at week 34. The results of the analysis of the
prespecified CGQL end point at week 22 are provided in Table S4.

(2 of 45 patients) in the vedolizumab group and
5% (2 of 40 patients) in the placebo group; the
percentages at week 34 were 3% (1 of 33 patients)
and 3% (1 of 32 patients), respectively. The per-
centage of patients who were receiving antibiot-
ics after randomization, in addition to the cipro-
floxacin that was administered up to week 4 as
specified in the protocol, was 59% (30 of 51
patients) in the vedolizumab group and 37% (19
of 51 patients) in the placebo group (Table S10).

EFFICACY

Primary End Point

At week 14, the percentage of patients who had
mPDAI-defined remission was significantly high-
er with vedolizumab than with placebo (31%
[16 of 51 patients] vs. 10% [5 of 51 patients],
P=0.01) — a difference of 21 percentage points
(95% confidence interval [CI], 5 to 38) (Fig. 1).
Sensitivity analyses of the primary end point are
provided in Table S4. A post hoc analysis in
which the subgroup of patients who received con-
comitant antibiotics before week 14 and before
week 34 (in addition to the initial 4 weeks of
treatment with ciprofloxacin) was compared
with the subgroup who did not receive concomi-
tant antibiotics showed that a high percentage of
patients in the vedolizumab group had mPDAI-
defined remission at weeks 14 and 34, irrespec-
tive of whether additional concomitant antibiotics
were used before week 14 or week 34 (Fig. S10).

Secondary End Points

The percentage of patients who had mPDAI-
defined remission at week 34 and the percentage
of those who had PDAI-defined remission at
weeks 14 and 34 were higher in the vedolizumab
group than in the placebo group. The between-
group difference in the incidence of mPDAI-

defined remission at week 34 was 17 percentage
points (95% CI, 0 to 35) (Fig. 1 and Table 2). The
between-group difference in the incidence of
PDAI-defined remission was 25 percentage points
(95% CI, 8 to 41) at week 14 and 19 percentage
points (95% CI, 2 to 37) at week 34 (Table 2).

Similarly, the differences between the groups
in the incidence of mPDAI-defined response fa-
vored vedolizumab over placebo at both week 14
and week 34 (Table 2). Also shown in Table 2 are
the mean change from baseline in the PDAI total
score and in the PDAI endoscopic and histologic
domain subscores. There were no substantial dif-
ferences between the groups in the mean change
from baseline in the IBDQ and CGQL scores
(Table 2 and Figs. S7, S8, and S9). The percent-
age of patients who had IBDQ-defined remission
at week 34 was higher with vedolizumab than
with placebo (difference, 24 percentage points;
95% CI, 5 to 41). The analysis of the PDAI clini-
cal domain subscores is provided in Table S6,
and the analysis of the mPDAI and PDAI total
scores and the PDAI clinical, endoscopic, and
histologic domain subscores is provided in Fig-
ure S3. A subgroup analysis of mPDAI-defined
remission at weeks 14 and 34 is provided in
Figure S4.

Exploratory End Points

The percentage of patients who had sustained
mPDAI-defined remission was higher with vedo-
lizumab than with placebo (difference, 22 percent-
age points; 95% CI, 6 to 37). The percentage of
patients who had sustained PDAI-defined remis-
sion also favored vedolizumab over placebo (differ-
ence, 23 percentage points; 95% CI, 8 to 39). The
analyses of sustained mPDAI-defined and PDAI-
defined remission according to continuous anti-
biotic use at baseline are provided in Table S5.
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Table 3. Adverse Events (Safety Analysis Set).*

Event

Any adverse event
Adverse events reported in =5% of patients in either group
Pouchitis
Arthralgia
Headache
Nasopharyngitis
Nausea
Abdominal pain
Back pain
Frequent bowel movements
Upper respiratory tract infection
Gastroenteritis
Influenza
Dyspnea
Adverse event assessed by the investigator as related to
vedolizumab or placebo

Severity of adverse events
Mild
Moderate
Severe

Adverse event leading to discontinuation of vedolizumab or
placebo

Serious adverse events
Any serious adverse event
Abdominal pain
Pouchitis
Intestinal obstruction
Gastroenteritis
Basal-cell carcinoma

Serious adverse event assessed by the investigator as
related to vedolizumab or placebo

Serious adverse event leading to discontinuation of
vedolizumab or placebo

Fatal event

Vedolizumab Placebo
(N=51) (N=51)
number of patients (percent)

47 (92) 44 (36)
24 (47) 20 (39)
7 (14) 9 (18)
10 (20) 3 (6)
6 (12) 6 (12)
5 (10) 5 (10)
4(8) 3 (6)
2 (4) 5 (10)
4(8) 2 (4)
5 (10) 1(2)
2 (4) 3 (6)
4(8) 1Q2)
0 3 (6)
12 (24) 11 (22)
15 (29) 11 (22)
29 (57) 28 (55)
3 (6) 5 (10)
1(2) 5 (10)
3 (6) 4(8)
0 1(2)
2(4) 1(2)
0 1Q2)
1Q2) 0
0 1(2)
0 1Q2)
0 0
0 0

* The safety analysis set was identical to the full analysis set.

The mean (#SD) number of ulcers and ero-
sions combined changed from 15.1+16.4 at base-
line to 5.0+4.9 at week 14 in the vedolizumab
group and from 11.8+11.3 at baseline to
13.4%18.4 at week 14 in the placebo group (mean
difference, —10.1; 95% CI, -17.7 to -2.5) (Fig.
S5). The percentage of patients in the vedo-
lizumab group who had SES-CD-defined endo-
scopic remission increased from 2% at baseline
to 21% at week 14 and to 23% at week 34; in
contrast, the change in the placebo group was
minimal (8%, 6%, and 10%, respectively). The

difference between the groups in the percentage
of patients with SES-CD-defined endoscopic
remission was 15 percentage points (95% CI, 1
to 30) at week 14 and 13 percentage points (95%
Cl, -2 to 28) at week 34 (Fig. S6). The mean
change from baseline in the RHI total score did
not differ substantially between the two groups;
the mean between-group difference was —2.7
points (95% CI, —8.1 to 2.8) at week 14 and -3.1
points (95% CI, 9.5 to 3.2) at week 34 (Table
§7). Additional histologic data are provided in
Tables S8 and S9.

N ENGL J MED 388;13 NEJM.ORG MARCH 30, 2023

The New England Journal of Medicine

Downloaded from nejm.org at E-Library Insel on May 16, 2023. For personal use only. No other uses without permission.

Copyright © 2023 Massachusetts Medical Society. All rights reserved.



VEDOLIZUMAB FOR THE TREATMENT OF CHRONIC POUCHITIS

SAFETY

Adverse events were reported in 47 patients (92%)
in the vedolizumab group and in 44 patients
(86%) in the placebo group (Table 3). Pouchitis
was reported as an adverse event in more pa-
tients in the vedolizumab group than in the
placebo group (47% [24 of 51 patients] vs. 39%
[20 of 51 patients]). The incidence of upper re-
spiratory tract infections was also higher among
patients who received vedolizumab than among
those who received placebo (10% [5 of 51 pa-
tients] vs. 2% [1 of 51 patients]), as was the in-
cidence of headache (20% [10 of 51 patients] vs.
6% [3 of 51 patients]. Serious adverse events
were reported in 3 of 51 patients (6%) in the vedo-
lizumab group and in 4 of 51 patients (8%) in
the placebo group. Additional details about ad-
verse events are provided in Tables S11 and S12.

DISCUSSION

In this double-blind, placebo-controlled trial
involving patients with chronic pouchitis, vedo-
lizumab was more effective than placebo with
respect to the primary end point of mPDAI-
defined remission at week 14, with a 21 percent-
age-point difference between the groups in the
percentage of patients with remission. The early
treatment effect appeared to be sustained through
week 34. Approximately two thirds of the pa-
tients who received vedolizumab met the criteria
for a response at week 14 as compared with one
third of those who received placebo. Although a
subgroup analysis suggested higher percentages
of patients with mPDAI-defined remission in the
vedolizumab group than in the placebo group in
many of the subgroups, the numbers of patients
in the subgroups are insufficient to draw firm
conclusions.

Controlling mucosal inflammation ultimately
prevents bowel damage. Vedolizumab inhibits
the recruitment of lymphocytes expressing a3,
integrin to inflamed intestinal mucosa and is
effective in treating ulcerative colitis.*® In this
trial, we observed a reduction of mucosal in-

flammation in the pouch. The incidence of up-
per respiratory tract infections and headache in
this trial was higher in the vedolizumab group
than in the placebo group. Pouchitis was re-
ported more often as an adverse event among
patients who received vedolizumab than among
those who received placebo; the reporting of
pouchitis as an adverse event was based on
symptoms alone rather than on clinical, endo-
scopic, and histologic assessments.

Our trial has some limitations. First, although
the PDAI and mPDAI are established measures
for the evaluation of pouchitis, these instru-
ments have not been fully validated.’® Nonethe-
less, they incorporate assessments that are rele-
vant to the well-being of patients, assessment
of the inflammatory process, and clinical care.
Second, concomitant antibiotic use after week 4
was reported in a higher percentage of patients
in the vedolizumab group than in the placebo
group, a finding that was unexpected. However,
the use of additional antibiotics was not consid-
ered to be a treatment failure because antibiotics
are the current standard of care for chronic
pouchitis. The analysis of mPDAI-defined remis-
sion in which patients who took additional anti-
biotics during the trial were compared with
those who did not receive additional antibiotics
suggested that there was no substantial differ-
ence between the two groups. Third, although
the trial included a 34-week blinded evaluation,
longer-term assessment of the efficacy and
safety of vedolizumab in patients with pouchitis
is warranted.

Among patients who had chronic pouchitis
after undergoing IPAA for ulcerative colitis, treat-
ment with vedolizumab was more effective than
placebo in the induction of remission.
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