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Abstract

Background: Prucalopride (1 or 2mg once daily) is approved for treating adults with chronic
idiopathic constipation (CIC).

Objectives: We determined the effect of age, body mass index (BMI), and renal function on the
efficacy and safety of prucalopride in adults with CIC.

Design: Data were pooled from six 12-week, phase IlI-1V clinical studies in adults who
received prucalopride (1 or 2mg once daily) or placebo for CIC.

Methods: Adults were stratified by age (<50; 50-64; =65years), BMI (underweight/healthy
weight, <25kg/m?; overweight, 25 to <30kg/m?; obese, =30kg/m?], and renal function
(normal renal function, estimated glomerular filtration rate (eGFR) =90 mL/min/1.73 m2; mild
renal impairment, eGFR 60 to <90mL/min/1.73 m2; moderate renal impairment, eGFR 30

to <60mL/min/1.73m?2). The primary efficacy endpoint was the proportion of patients with a
mean of =3 complete spontaneous bowel movements/week over 12weeks. Safety data were
evaluated descriptively.

Results: Of 2484 patients stratified by age (prucalopride, n=1237; placebo, n=1247), 1402,
708, and 374 were aged <50, 50-64, and =65years, respectively. Of 2482 patients stratified by
BMI (prucalopride, n=1237; placebo, n=1245), 1425, 713, and 344 were underweight/healthy
weight, overweight, and obese, respectively. Of 2474 patients stratified by renal function
(prucalopride, n=1233; placebo, n=1241), 1444, 869, and 161 had normal renal function, mild
renal impairment, and moderate renal impairment, respectively. More prucalopride-treated
than placebo-treated patients achieved the primary efficacy endpoint. The difference was

significant for all subgroups, except for the obese and moderate renal impairment subgroups.

More prucalopride-treated than placebo-treated patients reported treatment-related adverse
events in most subgroups.

Conclusion: Prucalopride demonstrated efficacy in adults with CIC, irrespective of age, BMI,
and renal function. No unexpected safety concerns were identified.

Trial registration: ClinicalTrials.gov identifiers (https://clinicaltrials.gov/): NCT01147926,
NCT01424228, NCT01116206, NCT00483886, NCT00485940, NCT00488137.
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prucalopride, renal function

Received: 1 March 2024; revised manuscript accepted: 28 October 2024.

Ther Adv Gastroenterol
2024, Vol. 17: 1-30

DOI: 10.1177/
17562848241299731

© The Authorl(s), 2024.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:
Anthony Lembo

Digestive Disease Institute,
Cleveland Clinic, Main
Campus, 9500 Euclid
Avenue, Cleveland, OH
44195, USA
lemboa2@ccf.org

Kyle Staller

Division of
Gastroenterology,
Massachusetts General
Hospital, Boston, MA, USA

Mena Boules

Brian Terreri

Takeda Pharmaceuticals
USA, Inc., Lexington, MA,
USA

Paul Feuerstadt
PACT Gastroenterology
Center, Hamden, CT, USA

Yale University School
of Medicine, New Haven,
CT, USA

William Spalding
Takeda Development
Center Americas, Inc.,
Lexington, MA, USA

André Gabriel
Yunlong Xie

Takeda Development
Center Americas, Inc.,
Cambridge, MA, USA

Ashraf Youssef

Takeda Pharmaceuticals
USA, Inc., Cambridge,
MA, USA

Brooks D. Cash

Division of
Gastroenterology,
Hepatology, and Nutrition,
University of Texas Health
Science Center at Houston,
Houston, TX, USA

*Authors contributed
equally to the development
of this work and share

the first authorship of this
article.

journals.sagepub.com/home/tag

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tag
https://clinicaltrials.gov/
mailto:lemboa2@ccf.org

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

Introduction

Chronic idiopathic constipation (CIC) is a func-
tional bowel disorder that is prevalent globally
and affects 14% of individuals aged 15years or
older.! The condition is broadly characterized by
a reduced stool frequency of less than three stools
per week, difficult defecation, or a feeling of hav-
ing an incomplete bowel movement.2

Although the condition can affect individuals of
all demographics, the prevalence of CIC is higher
among women than men and increases with age
in those over 50years old, with the highest preva-
lence in those over 70years old.> Some studies
have also suggested that there is a higher preva-
lence of constipation in obese individuals than in
individuals with a healthy body weight.+% Obesity
is not thought to be a direct cause of constipation,
although other factors potentially related to obe-
sity, such as activity levels and/or diet, could con-
tribute to constipation.”® However, evidence
does suggest that obesity may contribute to varied
drug metabolism, leading to potential underdos-
ing or overdosing, which may impact clinical effi-
cacy.? Therefore, it is important to understand
how treatments for CIC are affected by age and
body weight, particularly because the prevalence
of obesity is increasing worldwide.!°

Renal excretion is the main route of prucalopride
elimination; on average, 84.2% and 13.3% of the
administered dose is recovered in the urine and
feces, respectively, of healthy individuals.!!:12
Given that prucalopride is predominantly
excreted by the kidneys, a reduced oral dosing
regimen (1mg once daily) is indicated for adult
patients with severe renal impairment (creatinine
clearance <30mL/min/1.73 m?) in the USA and
Europe.11:13 The effect of renal function on pru-
calopride pharmacokinetics has been evaluated in
a phase I study in participants without CIC who
had either normal renal function or moderate/
severe renal impairment. Significant reductions in
the renal clearance of prucalopride were observed
in participants with moderate or severe renal
impairment compared to those with normal renal
function.14 Constipation is one of the gastrointes-
tinal comorbidities most commonly associated
with chronic kidney disease,!>1¢ with an esti-
mated prevalence of 37 million people in the USA
alone in 2021.!17 Therefore, it is important to
understand the impact of renal impairment on
the efficacy and safety of prucalopride in patients
with CIC.

Current treatment guidelines from the American
Gastroenterological Association and the American
College of Gastroenterology (2023) for CIC in
adults recommend changes to lifestyle and diet,
such as increasing fiber and fluid intake.!® If a
patient does not respond to lifestyle and dietary
modifications, then osmotic and stimulant laxa-
tives, secretagogues, and prokinetic agents can be
used to improve bowel function.!820 The US
Food and Drug Administration approved pruca-
lopride, a selective serotonin type 4 receptor ago-
nist with prokinetic activity, for the treatment of
CIC in adults (2 mg once daily; or 1 mg once daily
in patients with severe renal impairment).
Prucalopride became available to US patients on
April 2, 2019.11:21 In Europe, prucalopride has
been approved since October 15, 2009 for man-
aging chronic constipation symptoms in adults
for whom laxatives have failed to provide ade-
quate relief.13:22 Prucalopride (1 or 2mg once
daily) has been demonstrated to improve the
number of complete spontaneous bowel move-
ments (CSBMs) in patients with CIC over a
12-week treatment period as part of an integrated
analysis of six phase III and IV clinical trials.?3 In
this same analysis, the efficacy and safety data for
prucalopride have been summarized and strati-
fied by sex.2? The efficacy and safety endpoints
were not significantly different between male and
female patients.?> A pharmacokinetic analysis of
prucalopride showed that there are no clinically
significant differences in its pharmacokinetic pro-
file based on age (17-95years) or body mass
index (BMI; 14-57kg/m?) after accounting for
the effect of renal function.!! However, efficacy
and safety endpoints were not analyzed. This
information would help to improve clinical under-
standing and enable healthcare professionals to
tailor therapies based on individual patients’
characteristics.

This post hoc analysis therefore aimed to investi-
gate the effect of age, BMI, and renal function on
the efficacy and safety of prucalopride in patients
with CIC.

Methods

Study design and patients

In this post hoc analysis, data were collected from
six key phase III and IV multicenter, double-
blind, randomized, placebo-controlled clinical
studies of prucalopride (1 or 2mg once daily for
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12weeks) in patients with CIC (ClinicalTrials.
gov identifiers: NCT01147926 (SPD555-302),%4
NCTO01424228 (SPD555-401),25NCT01116206
(PRU-CRC-3001),2¢ NCT00483886 (PRU-
USA-11),27 NCT00485940 (PRU-USA-13),28
and NCT00488137 (PRU-INT-6)2°). The US
Food and Drug Administration-approved dosage
of prucalopride for CIC is 2mg once daily in
adults without severe renal impairment or 1 mg
once daily in adults with severe renal impair-
ment.!! Only patients who received the approved
dosage of prucalopride for CIC were included in
this analysis. In two of the studies, patients aged
65 years or older received a dose of 1 mg, which is
the approved dose for this age group in Europe.13:23
Independent institutional review boards or inde-
pendent ethics committees approved the studies,
which were conducted in accordance with the
Declaration of Helsinki, Good Clinical Practice
guidelines, and relevant regulatory requirements.
Patients provided written informed consent
before participating in the studies.

Patients were included if they had one or more of
the following for at least 6 months: two or fewer
CSBMs per week; hard or very hard stools; a feel-
ing of incomplete evacuation; or straining during
defecation in at least 25% of bowel movements.242°
Other key inclusion criteria included: male or
female (nonpregnant, non-breastfeeding) patients
who were aged 18years or older (an upper age
limit of 65years was specified in only one of the
studies)?; patients who were willing and able to fill
out a patient diary and questionnaires without
help; and patients who were available for follow-up
(ClinicalTrials.gov identifiers: NCTO01147926,
NCT01424228, NCT01116206, NCT00483886,
NCT00485940, NCT00488137).

Exclusion criteria included drug-induced consti-
pation; constipation secondary to causes such as
endocrine, metabolic, and neurological disorders,
or surgery; a history of clinically significant cancer
or cardiac, vascular, hepatic, pulmonary, endo-
crine, metabolic, neurological, or psychiatric disor-
ders; known or suspected disorders of the large
bowel (obstruction, carcinoma, or inflammatory
bowel disease); previous use of prucalopride or any
other investigational drug in the 30 days before the
screening visit; and clinically significant abnormal-
ities of hematology, urinalysis, or blood chemistry
as determined by the investigator (ClinicalTrials.
gov identifiers: NCT01147926, NCT01424228,

NCT01116206, NCT00483886, NCT00485940,
NCT00488137). Patients with severe renal impair-
ment (creatinine clearance <30mlL/min/1.73 m?2)
were excluded.?*2° Additional inclusion and exclu-
sion criteria are reported in previously published
literature.?4-2°

In this post hoc analysis, adult patients were strat-
ified by:

e age into three subgroups (<50; 50—64; or
=65years).

e BMI into three subgroups (underweight/
healthy weight, <25 kg/m?; overweight, 25 to
<30kg/m?; or obese, =30kg/m?2; BMI cate-
gories are based on the Centers for Disease
Control and Prevention classification).30

o estimated glomerular filtration rate into
three renal function subgroups (normal
renal  function, =90mL/min/1.73 m?2;
mild renal impairment, 60 to <90mL/
min/1.73m?; or moderate renal impair-
ment, 30 to <60 mL/min/1.73 m2).

Efficacy endpoints

The prespecified primary efficacy endpoint for all
six studies was defined as the proportion of
patients with a mean frequency of at least three
CSBMs per week over 12weeks. An alternative
and more stringent primary efficacy endpoint was
defined as the proportion of patients with a mean
frequency of at least three CSBMs per week over
12weeks and an increase of at least one CSBM
per week from baseline in at least 9 out of the
12 weeks, including 3 of the last 4 weeks, and was
evaluated post hoc. This efficacy endpoint was
prespecified in only one of the six clinical studies
(SPD555-302) and was included as a secondary
efficacy endpoint.

The prespecified secondary efficacy endpoints
for all six studies were analyzed from baseline to
weeks 1-12 of treatment and included the fol-
lowing: change in CSBM frequency; time to first
CSBM; change in stool characteristics (propor-
tion of stools with a normal consistency or a hard
to very hard consistency); change in bowel
movements (proportion of bowel movements
with no straining or with severe/very severe
straining); change in rescue medication use; and
changes in Patient Assessment of Constipation
Symptoms questionnaire (PAC-SYM) and
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Patient Assessment of Constipation Quality of
Life questionnaire (PAC-QOL) total scores.
Changes in the global severity of constipation
and efficacy of treatment scores were also meas-
ured at week 12 of treatment together with the
proportion of responders and nonresponders at
baseline and week 12 of treatment where
appropriate.

Safety endpoints

Safety endpoints were also analyzed over the
12-week treatment period. Any adverse events
(AEs) that occurred after the first dose of pru-
calopride or placebo were considered treat-
ment-emergent AEs (TEAEs) and were graded
according to their severity (mild, moderate, or
severe). Any TEAEs considered at least possi-
bly related to the study drug were defined as
treatment-related TEAEs. Cardiovascular (CV)
events of interest (angina pectoris, angina
unstable, cerebrovascular accident, ischemic
stroke, myocardial infarction, and myocardial
ischemia) were also included in this post hoc
analysis.

Statistical analyses

Efficacy analyses were performed using the full
analysis set, which included all patients who
received at least one dose of the study drug and
who had at least one efficacy assessment after
receiving the initial dose. The primary efficacy
endpoint was compared between prucalopride-
treated and placebo-treated patients, stratified
by age, BMI, and renal function, using the y?2
test. The change in CSBM frequency was
assessed using a Cochran—Mantel-Haenszel test,
and the time to first CSBM was evaluated using
a proportional hazards regression model (both
analyses were controlled for clinical study num-
ber, patient sex, country, and number of com-
plete bowel movements per week at baseline (0
or >0)). Other secondary efficacy endpoints
were assessed using an analysis of covariance
model, including the treatment group, study,
country, patient sex, and number of complete
bowel movements per week at baseline (0 or >0)
as factors and the baseline endpoint measure as
a covariate. Safety analyses were performed
using the safety analysis set, which included all
patients who received at least one dose of the
study drug. Safety data were evaluated using
descriptive statistics.

Results

Patient demographics and clinical

characteristics at baseline

In total, 2484 patients (prucalopride, n=1237;
placebo, n=1247), 2482 patients (prucalopride,
n=1237; placebo, n=1245), and 2474 patients
(prucalopride, n=1233; placebo, n=1241) with
available data were stratified by age, BMI, and
renal function, respectively (Figure 1). Baseline
patient demographics and clinical characteristics
by treatment group and stratified by age, BMI,
and renal function are presented in Tables 1-3,
respectively. In the overall population, 1402
patients (56.4%) were aged younger than 50 years,
708 (28.5%) were aged 50—64years, and 374
(15.1%) were aged 65 years or older. Most of the
patients aged younger than 50 or 50-64years
were female, and the majority of patients aged
65years or older were male. Across all age sub-
groups, most patients were White. The mean
(standard deviation (SD)) duration of constipa-
tion was 13.7 (11.0), 20.4 (16.0), and 19.6
(20.4) years for patients aged younger than 50,
50—64, and 65 years or older, respectively. Overall,
27.7%, 35.2%, and 29.1% of patients aged
younger than 50, 50-64, and 65years or older,
respectively, had no spontaneous bowel move-
ments (SBMs) at baseline.

In the overall population, 90 patients (3.6%)
were underweight, 1335 (53.8%) were a healthy
weight, 713 (28.7%) were overweight, and 344
(13.9%) were obese. Owing to the small number
of underweight patients, this subgroup was com-
bined with patients with a healthy weight (form-
ing the “underweight/healthy weight” subgroup).
The mean (SD) age was 43.8 (15.1),52.6 (15.2),
and 52.0 (13.9)years for underweight/healthy
weight, overweight, and obese patients, respec-
tively. Across all BMI subgroups, most patients
were female and White. The mean (SD) dura-
tion of constipation was 16.2 (14.1), 16.8 (15.5),
and 17.0 (14.9)years for underweight/healthy
weight, overweight, and obese patients, respec-
tively. Overall, 30.4%, 29.2%, and 30.2% of
underweight/healthy weight, overweight, and
obese patients, respectively, had no SBMs at
baseline.

In the overall population, 1444 patients (58.4%)
had normal renal function, 869 (35.1%) had
mild renal impairment, and 161 (6.5%) had
moderate renal impairment. The mean (SD) age
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Screened for eligibility (n = 4373)
« SPD555-302 (n = 553)

« SPD555-401 (n = 469)

+ PRU-CRC-3001 (n=774)

+ PRU-USA-11 (n = 832)

+ PRU-USA-13 (n = 880)

* PRU-INT-6 (n = 865)

Screen failures (n = 1129)

» SPD555-302 (n = 179)

+ SPD555-401 (n = 105)

* PRU-CRC-3001 (n = 267)
PRU-USA-11 (n = 204)
PRU-USA-13 (n = 229)
PRU-INT-6 (n = 145)

Randomized (n = 3244)
SPD555-302 (n = 374)
SPD555-401 (n = 364)

PRU-USA-11 (n = 628)
PRU-USA-13 (n = 651)
PRU-INT-6 (n = 720)

Enrollment

PRU-CRC-3001 (n = 507)

Received placebo (ITT/mITT set)

Received prucalopride 1 or 2 mg
(ITT/mITT set) (n = 1237) (n=1247)
5 + SPD555-302 (n = 177) + SPD555-302 (n = 181)
B + SPD555-401 (n=171) + SPD555-401 (n = 169)
8 + PRU-CRC-3001 (n = 249) + PRU-CRC-3001 (n = 252)
3 + PRU-USA-11 (n = 190) * PRU-USA-11 (n = 193)
+ PRU-USA-13 (n=214) « PRU-USA-13 (n=212)
* PRU-INT-6 (n = 236) « PRU-INT-6 (n = 240)
% Included in this post hoc Included in this post hoc
= analysis® analysis®
é « Age (n=1237) « Age (n=1247)
« <50 years (n = 706) « <50 years (n = 696)
+ 50-64 years (n = 335) * 50-64 years (n = 373)
Did not complete study (n = 148) || - 265years (n=196) 265 years (n =178)
« Adverse event (n = 62) + BMI (n=1237) + BMI (n = 1245) |
« Withdrawal by patient (n = 30) » Underweight or healthy « Underweight or healthy
« Lost to follow-up (n = 14) weight (n = 684) weight (n = 741)
o|* Lackof efficacy (n = 11) » Overweight (n = 382) « Overweight (n = 331)
3 | + Patient noncompliant (n = 10) + Obese (n=171) + Obese (n=173)
g « Protocol violation (n = 6) » Renal function * Renal function
S |+ Failure to meet randomization || (n=1233) (n=1241)
w criteria (n = 1) « Normal renal « Normal renal
« Noncompliance with study function (n = 722) function (n = 722)
drug (n=1) + Mild renal « Mild renal
« Sponsor’s decision (n = 1) impairment (n = 432) impairment (n = 437)
« Other (n=12) * Moderate renal * Moderate renal
impairment (n = 79) impairment (n = 82)

Received prucalopride 4 mg
(n=638)

» PRU-USA-11 (n=187)

+ PRU-USA-13 (n = 215)

* PRU-INT-6 (n = 236)

o e o s e o o

Did not complete study (n = 158)
Withdrawal by patient (n = 50)
Adverse event (n = 40)

Lack of efficacy (n = 27)
Patient non-compliant (n = 11)
Lost to follow-up (n = 8)
Protocol violation (n = 6)
Failure to meet randomization
criteria (n = 3)

Sponsor’s decision (n = 1)
Other (n=12)

Completed (n = 1089)

Figure 1. CONSORT flow diagram.

Completed (n = 1089)

aPatients who were randomized to receive prucalopride 4mg during PRU-USA-11, PRU-USA-13, and PRU-INT-6 were

excluded from the post hoc analysis.

bPatients who did not complete the study were not excluded from the post hoc analysis.
BMI, body mass index; CONSORT, Consolidated Standards of Reporting Trials; ITT, intention-to-treat; mITT, modified

intention-to-treat.

was 42.5(13.0),52.1 (15.6),and 66.7 (13.9) years
for patients in the normal renal function, mild
renal impairment, and moderate renal impair-
ment subgroups, respectively. Across all renal
function subgroups, most patients were female
and White. The mean (SD) duration of constipa-
tion was 15.4 (13.5), 17.1 (15.1), and 21.9

respectively.

(19.0) years for patients in the normal renal func-
tion, mild renal impairment, and moderate renal
impairment subgroups,
27.6%, 32.8%, and 36.0% of patients in the nor-
mal renal function, mild renal impairment, and
moderate renal impairment subgroups had no
SBMs at baseline.

Overall,
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Of the 1237 prucalopride-treated patients in the
age and BMI subgroups, only 21 patients received
prucalopride 1 mg once daily and 1216 received
prucalopride 2 mg once daily. Of the 1233 pruca-
lopride-treated patients in the renal function sub-
groups, 21 patients received prucalopride 1mg
once daily and 1212 patients received prucalo-
pride 2mg once daily. A stratification analysis by
prucalopride dose was not performed owing to
the small number of patients receiving prucalo-
pride 1 mg. Baseline demographics and clinical
characteristics were generally similar for patients
in the prucalopride-treated and placebo-treated
groups stratified either by age, BMI, or renal
function (Tables 1-3, respectively).

Efficacy endpoints

Prespecified primary efficacy endpoint. Within
each age subgroup, a significantly greater propor-
tion of prucalopride-treated than placebo-treated
patients achieved a mean frequency of at least
three CSBMs per week over 12weeks of treat-
ment (<50years: 26.3% vs 11.4%, p<<0.001;
50-64years: 31.0% vs 15.0%, p<0.001;
=65years: 28.1% vs 16.9%, p=0.010; Figure

2(a)).

Significantly more prucalopride-treated than pla-
cebo-treated patients achieved a mean of at least
three CSBMs per week over 12weeks of treat-
ment in the underweight/healthy weight subgroup
(24.8% vs 10.9%, p<0.001) and in the over-
weight subgroup (34.6% vs 15.4%, p<<0.001;
Figure 2(b)). The proportion of obese patients
who met the primary efficacy endpoint was not
statistically different between the prucalopride
and placebo groups, but numerically more
patients in the prucalopride group than in the pla-
cebo group met the primary efficacy endpoint
(25.1% vs 19.1%, p=0.175; Figure 2(b)).

Within each renal function subgroup, a greater
proportion of prucalopride-treated than placebo-
treated patients achieved a mean frequency of at
least three CSBMs per week over 12weeks.
However, the difference was statistically signifi-
cant only for patients with normal renal function
and those with mildly impaired renal function
(normal renal function, 29.8% vs 13.7%,
$<0.001; mild renal impairment, 26.2% vs
12.8%, p<<0.001; moderate renal impairment,
17.7% vs 12.2%, p=0.325; Figure 2(c)).

Post hoc primary efficacy endpoint. Within each
age subgroup, a significantly greater proportion of
prucalopride-treated than placebo-treated
patients achieved a mean frequency of at least
three CSBMs per week over 12weeks and an
increase of at least one CSBM per week from
baseline in at least 9 out of the 12 weeks, includ-
ing 3 of the last 4weeks of treatment (<50years,
18.1% vs 7.6%, p<<0.001; 50—64 years, 25.6% vs
10.4%, p<<0.001; =65years, 24.3% vs 11.8%,
p»=0.002; Figure 2(d)).

Significantly more prucalopride-treated than pla-
cebo-treated patients achieved a mean frequency
of at least three CSBMs per week over 12weeks
and an increase of at least one CSBM per week
from baseline in at least 9 out of the 12weeks,
including 3 of the last 4 weeks of treatment, in the
underweight/healthy weight subgroup (18.1% vs
7.6%, p<0.001) and the overweight subgroup
(27.5% vs 10.7%, p<<0.001; Figure 2(e)). The
proportions of obese patients who met the alter-
native primary efficacy endpoint were not statisti-
cally different between the prucalopride and
placebo groups, but numerically more obese
patients in the prucalopride group than in the pla-
cebo group met the alternative primary efficacy
endpoint (Figure 2(e)).

Within each renal function subgroup, a greater
proportion of prucalopride-treated than placebo-
treated patients achieved a mean frequency of at
least three CSBMs per week over 12 weeks and an
increase of at least one CSBM per week from
baseline in at least 9 out of the 12 weeks, includ-
ing 3 of the last 4weeks of treatment. However,
the difference was statistically significant only for
patients with normal renal function and those
with mildly impaired renal function (Figure 2(f)).

Prespecified secondary efficacy endpoints. Signif-
icantly more prucalopride-treated than placebo-
treated patients exhibited an increase in CSBM
frequency of at least one per week from baseline
to week 12 of treatment across all age subgroups
examined (<50years, p<<0.001; 50-64years,
p»<0.001; =65years, p=0.043; Figure 3(a)).
Additionally, prucalopride-treated patients of
all ages had a shorter time to first CSBM than
placebo-treated patients (<50years, p<<0.001;
50-64 years, p < 0.001; =65 years, p=0.003; Fig-
ure 3(b)). Other secondary efficacy endpoints in
patients stratified by age are summarized in
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Table 1. Patient demographics and clinical characteristics at baseline, stratified by age.

Characteristic

Prucalopride 1 or 2mg once daily (n=1237)

Placebo (n=1247)

<50years 50-64years =é65years <b0years 50-64years =é65years
(n=706, (n=335, (n=196, (n=696, (n=373, (n=178,
57.1%) 27.1%) 15.8%) 55.8%) 29.9%) 14.3%)
Age, years, mean (SD) 36.2(8.7) 56.3 (4.3) 72.9 (6.0) 36.3(8.7) 56.2 (4.4) 72.5(5.8)
Sex, n (%)
Female 607 (86.0) 258 (77.0) 75 (38.3) 591 (84.9) 277 (74.3) 79 (44.4)
Male 99 (14.0) 77 (23.0] 121 (61.7) 105 (15.1) 96 (25.7) 99 (55.6)
Race, n (%)
Asian 163 (23.1) 76 (22.7) 2(1.0) 153 (22.0) 82 (22.0) 2(1.1)
Black or African American 36 (5.1) 9(2.7) 1(0.5) 23(3.3) 8(2.1) 1(0.6)
Hispanic 6(0.8) 2 (0.6) 0 9(1.3) 2(0.5) 0
White 489 (69.3) 241 (71.9) 187 (95.4) 495(71.1) 273 (73.2) 172 (96.6)
Other 11(1.6) 4(1.2) 1(0.5] 14 (2.0) 4(1.1) 0
Missing 1(0.1) 3(0.9) 5(2.6) 2(0.3) 4(1.1) 3(1.7)
BMI, kg/m2, mean (SD)? 24.3 (4.7) 25.9 (4.7) 26.7 (4.1) 23.9 (4.6) 25.9 (5.4) 26.3(3.7)
SBMs per week, n (%])P
0 192 (27.2) 132(39.4) 61(31.1) 196 (28.2) 117 (31.4) 48 (27.0)
>0to <] 245 (34.7) 100 (29.9) 54 (27.6) 239 (34.3) 109 (29.2) 46 (25.8)
>1to <3 260 (36.8] 97 (29.0) 76 (38.8) 253 (36.4) 136 (36.5) 82 (46.1)
>3 9(1.3) 6(1.8) 5(2.6) 8(1.1) 11(2.9) 2(1.1)
Hard stools, n (%) 55 (7.8) 46 (13.7) 21 (10.7) 54 (7.8) 46 (12.3) 18(10.1)
Previous use of laxatives, n (%)
Yes 504 (71.4) 235 (70.1) 134 (68.4) 488(70.1) 266 (71.3) 113 (63.5)
No 202 (28.6) 100 (29.9) 62 (31.6) 208 (29.9) 107 (28.7) 65 (36.5)
Duration of constipation, years
Mean (SD)e 13.3(10.9) 21.4(16.1) 19.5(20.7) 14.1(11.2) 19.5(15.8) 19.7 (20.2)
<1 20(2.8) 7(2.1) 6 (3.1) 26 (3.7) 13 (3.5) 3(1.7)
1to <5 172 (24.4) 48 (14.3) 52 (26.5) 143 (20.5) 67 (18.0) 43 (24.2)
5to <10 95 (13.5) 35(10.4) 27(13.8) 102 (14.7) 42 (11.3) 35(19.7)
10 to <15 129 (18.3) 49 (14.6) 24.(12.2) 106 (15.2) 44(11.8) 20(11.2)
15 to <20 74 (10.5) 15 (4.5) 12 (6.1) 72 (10.3) 17 (4.6) 9 (5.1)
=20 200 (28.3]) 169 (50.4) 67 (34.2) 228(32.8) 177 (47.5) 64 (36.0)
Missing 16 (2.3) 12 (3.6) 8 (4.1) 19 (2.7) 13 (3.5) 4(2.2)
(Continued)]
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Table 1. (Continued)
Characteristic Prucalopride 1 or 2mg once daily (n=1237)  Placebo (n=1247)
<50years 50-64years =é6b5years <b0years 50-64years =é5years
(n=706, (n=335, (n=196, (n=696, (n=373, (n=178,
57.1%) 27.1%]) 15.8%) 55.8%) 29.9%]) 14.3%)
Overall therapeutic effect of laxatives or bulk-forming agents, n (%)
Adequate 100 (14.2) 65 (19.4) 33(16.8) 94 (13.5) 72 (19.3) 25 (14.0)
Inadequate 515 (72.9) 243 (72.5) 146 (74.5) 509 (73.1) 261(70.0) 137 (77.0)
Not applicable 25 (3.5) 5(1.5) 4(2.0) 23(3.3) 9 (2.4) 5(2.8)
Missing 66(9.3) 22 (6.6) 13 (6.6) 70 (10.1] 31(8.3) 11(6.2)

aLess than 50years: prucalopride, n=706; placebo, n=695; 50-64years: prucalopride, n=335; placebo, n=372; =65years: prucalopride, n=196;

placebo, n=178.

bSBMs per week were measured during the 6-month period before study initiation.
Less than 50years: prucalopride, n=690; placebo, n=677; 50-64years: prucalopride, n=323; placebo, n=360; =65years: prucalopride, n=188;

placebo, n=174.

BMI, body mass index; SBM, spontaneous bowel movement; SD, standard deviation.

Table 2. Patient demographics and clinical characteristics at baseline, stratified by BMI.

Characteristic

Prucalopride 1 or 2mg once daily (n=1237)

Placebo (n=1245)

Underweight/ Overweight Obese Underweight/ Overweight Obese
healthy weight  (n=382, (n=171, healthy weight (n=331, (n=173,
(n=684,55.3%) 30.9%) 13.8%) (n=741, 26.6%) 13.9%)
59.5%)
Age, years, mean (SD) 43.7 (15.3) 52.3(15.7) 51.5(14.1) 43.8(14.9) 52.9 (14.7) 52.5(13.9)
Sex, n (%)
Female 591 (86.4) 232 (60.7) 117 (68.4) 635 (85.7) 204 (61.6) 106 (61.3)
Male 93 (13.6) 150 (39.3) 54 (31.6) 106 (14.3) 127 (38.4) 67 (38.7)
Race, n (%)
Asian 199 (29.1) 37(9.7) 5(2.9) 199 (26.9) 33(10.0) 5(2.9)
Black or African American 16 (2.3) 14 (3.7) 16 (9.4) 14(1.9) 9 (2.7) 9 (5.2)
Hispanic 4(0.6) 2(0.5) 2(1.2) 7(0.9) 2(0.6) 2(1.2)
White 452 (66.1) 321 (84.0) 144 (84.2) 510 (68.8) 277 (83.7) 151 (87.3)
Other 5(0.7) 7(1.8) 4(2.3) 7(0.9) 7(2.1) 4(2.3)
Missing 8(1.2) 1(0.3) 0 4(0.5) 3(0.9) 2(1.2)
BMI, kg/m2, mean (SD) 21.8(2.0) 27.2(1.5) 33.7(3.8) 21.8(2.0) 27.0(1.3) 33.7 (4.7)
[Continued]
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Table 2. (Continued)

Characteristic Prucalopride 1 or 2mg once daily (n=1237) Placebo (n=1245)
Underweight/ Overweight  Obese Underweight/  Overweight  Obese
healthy weight  (n=382, (n=171, healthy weight (n=331, (n=173,
(n=684,55.3%) 30.9%) 13.8%) (n=741, 26.6%) 13.9%)
59.5%)

SBMs per week, n (%])?

0 208 (30.4) 116 (30.4) 61(35.7) 225 (30.4) 92 (27.8) 43 (24.9)
>0 to <1 220 (32.2) 128 (33.5) 51(29.8) 228(30.8) 98 (29.6) 68 (39.3)
>1to <3 245 (35.8) 130 (34.0) 58 (33.9) 282(38.1) 132 (39.9) 57 (32.9)
>3 111(1.6) 8(2.1) 1(0.6) 610.8) 9(2.7) 5(2.9)
Hard stools, n (%) 81(11.8) 34.(8.9) 7 (4.1) 72 (9.7) 31(9.4) 15 (8.7)

Previous use of laxatives, n (%)
Yes 469 (68.6) 280 (73.3) 124 (72.5) 519 (70.0) 218 (65.9) 128 (74.0)
No 215 (31.4) 102 (26.7) 47 (27.5) 222 (30.0) 113 (34.1) 45 (26.0)

Duration of constipation, years

Mean (SDJ° 16.4 (14.5) 16.4 (15.1) 16.7(15.3)  16.0 (13.7) 17.2(16.1)  17.4(14.6)

n (%)
<1 16 (2.3) 11(2.9) 613.5) 18 (2.4) 19 (5.7) 5(2.9)
1to <5 146 (21.3) 86 (22.5) 40 (23.4) 146 (19.7) 71(21.5) 36 (20.8)
5to <10 78 (11.4) 57 (14.9) 22(12.9) 114 (15.4) 43(13.0) 22(12.7)
10 to <15 119 (17.4) 67(17.5) 16 (9.4) 113 (15.2) 37(11.2) 19(11.0)
15 to <20 66 (9.6) 2115.5) 14.(8.2) 6118.2) 22 (6.6) 14 (8.1)
=20 238 (34.8) 136 (35.6) 621(36.3) 273(36.8) 125 (37.8) 71(41.0)
Missing 21(3.1) 4(1.0) 11(6.4) 16 (2.2) 14 (4.2) 63.5)

Overall therapeutic effect of laxatives or bulk-forming agents, n (%)

Adequate 109 (15.9) 67 (17.5) 22(12.9) 114 (15.4) 50 (15.1) 27 (15.6)
Inadequate 492 (71.9) 285 (74.6) 127 (74.3) 534 (72.1) 243 (73.4) 128 (74.0)
Not applicable 17 (2.5) 11(2.9) 6 (3.5) 13 (1.8 16 (4.8) 8 (4.6)
Missing 66 (9.6) 19 (5.0) 16 (9.4) 80(10.8) 22 (6.6) 10 (5.8)

BMI was classified according to the Centers for Disease Control and Prevention classification.'” Underweight/healthy weight, BMI <25kg/m?;
overweight, BMI 25 to <30kg/m?; obese, BMI =30 kg/m?2.

aSBMs per week were measured during the 6-month period before study initiation.

®Underweight/healthy weight: prucalopride, n=663; placebo, n=725; overweight: prucalopride, n=378; placebo, n=317; obese: prucalopride,
n=160; placebo, n=167.

BMI, body mass index; SBM, spontaneous bowel movement; SD, standard deviation.
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Table 3. Patient demographics and clinical characteristics at baseline, stratified by renal function.

Characteristic

Prucalopride 1 or 2mg once daily (n=1233)

Placebo (n=1241)

Normal renal
function
(n=722, 58.6%)

Mild renal
impairment
(n=432, 35.0%)

Moderate renal
impairment
(n=79, 6.4%)

Normal renal
function
(n=722, 58.2%)

Mild renal
impairment
(n=437, 35.2%)

Moderate renal
impairment
(n=82, 6.6%)

Age, years, mean 42.4(13.2) 52.4(15.7) 66.6(15.2) 42.6(12.8) 51.7 (15.4) 66.8 (12.6)
(SD)
Sex, n (%)
Female 544 (75.3] 336 (77.8) 56 (70.9) 539 (74.7) 345(78.9) 58 (70.7)
Male 178 (24.7) 96 (22.2) 23 (29.1) 183 (25.3) 92 (21.1) 24 (29.3)
Race, n (%)
Asian 152 (21.1) 80 (18.5) 9 (11.4) 146 (20.2) 83 (19.0) 8(9.8)
Black or African 39 (5.4) 71(1.6) 0(0.0) 23(3.2) 9 (2.1) 0(0.0]
American
Hispanic 6 (0.8) 2 (0.5) 0 (0.0 7(1.0) 3(0.7) 0(0.0]
White 506 (70.1) 338 (78.2) 69 (87.3) 527 (73.0) 335 (76.7) 74 (90.2)
Missing 4(0.6) 4(0.9) 1(1.3) 5(0.7) 4(0.9) 0(0.0]
Other 15 (2.1) 1(0.2) 0 (0.0 14(1.9) 3(0.7) 0(0.0)
BMI, kg/m?, mean 26.2(4.9) 23.7(3.9) 23.0(3.9) 25.8 (5.3 23.6 (3.7) 23.3(3.4)
(SD)
SBMs per week, n (%)?
0 214 (29.6) 134 (31.0) 35 (44.3) 185 (25.6) 151 (34.6) 23 (28.0)
>0to <1 244 (33.8) 132 (30.6) 21 (26.6) 238 (33.0) 128 (29.3) 26 (31.7)
>1to <3 257 (35.6) 154 (35.6) 22 (27.8) 290 (40.2) 148 (33.9) 31(37.8)
>3 7(1.0) 12(2.8) 1(1.3) 9(1.2) 10(2.3) 2(2.4)
Hard stools, n (%) 66 (9.1) 48(11.1) 8(10.1) 68 (9.4) 42(9.6) 81(9.8)
Previous use of laxatives, n (%)
Yes 500 (69.3) 312 (72.2) 59 (74.7) 493 (68.3) 308 (70.5) 62 (75.6)
No 222 (30.7) 120 (27.8) 20 (25.3) 229 (31.7) 129 (29.5) 20 (24.4)
Duration of constipation, years®
Mean (SD) 15.3 (13.4) 17.2 (15.6) 21.8(19.5) 15.5(13.6) 17.1 (14.6) 22.1(18.6)
n (%)
<1 17 (2.4) 15(3.5) 1(1.3) 29 (4.0) 13(3.0) 0(0.0]
1to <5 175 (24.2) 85 (19.7) 12 (15.2) 158 (21.9) 75 (17.2) 19 (23.2)
5to <10 92 (12.7) 54 (12.5) 11 (13.9) 97 (13.4) 75(17.2) 61(7.3)
[Continued]
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Table 3. (Continued)

Characteristic Prucalopride 1 or 2mg once daily (n=1233) Placebo (n=1241)

Mild renal
impairment
(n=432, 35.0%)

Mild renal
impairment
(n=437, 35.2%)

Moderate renal
impairment
(n=82, 6.6%)

Normal renal
function
(n=722, 58.2%)

Moderate renal
impairment
(n=79, 6.4%)

Normal renal
function
(n=722, 58.6%)

10 to <15 109 (15.1) 77 (17.8) 16 (20.3) 104 (14.4) 56 (12.8] 10(12.2)
15 to <20 59 (8.2) 38(8.8) 3(3.8) 62 (8.6 31(7.1) 4(4.9)
=20 244 (33.8) 154 (35.6) 35 (44.3) 247 (34.2) 177 (40.5) 42 (51.2)
Missing 26 (3.6) 9 (2.1) 1(1.3) 25(3.5) 10 (2.3) 101.2)
Overall therapeutic effect of laxatives or bulk-forming agents, n (%)
Adequate 109 (15.1) 73 (16.9) 15(19.0) 107 (14.8) 78 (17.8) 6(7.3)
Inadequate 514 (71.2) 326 (75.5) 61(77.2) 517 (71.6) 314.(71.9) 70 (85.4])
Not applicable 24 (3.3) 10(2.3) 0(0.0) 22 (3.0) 14(3.2) 1(1.2)
Missing 75 (10.4) 23 (5.3 3(3.8) 76 (10.5) 31(7.1) 5(6.1)

Normal renal function, eGFR =90 mL/min/1.73 m2; mild renal impairment, eGFR 60 to <90 mL/min/1.73 m2; moderate renal impairment, eGFR 30

to <60mL/min/1.73mz2.

aSBMs per week were measured during the 6-month period before clinical study initiation.

®Normal renal function: prucalopride, n=696; placebo, n=697; mild renal impairment: prucalopride, n=423; placebo, n=427; moderate renal

impairment: prucalopride, n=78; placebo, n=81.

eGFR, estimated glomerular filtration rate; SBM, spontaneous bowel movement; SD, standard deviation.

Table 4; for almost all of these efficacy end-
points, patients experienced greater improve-
ments from baseline to weeks 1-12 with
prucalopride than with placebo. The global sever-
ity of constipation and efficacy of treatment scores
improved in prucalopride-treated compared with
placebo-treated patients of all ages at week 12 of
treatment (Supplemental Table S1).

Significantly more prucalopride-treated than pla-
cebo-treated patients exhibited an increase in
CSBM frequency of at least 1 per week from
baseline to week 12 of treatment in the under-
weight/healthy weight (p <0.001) and overweight
(»p<0.001) subgroups (Figure 4(a)). The propor-
tion of patients who experienced an increase in
CSBM frequency from baseline to week 12 of
treatment was not significantly different between
obese prucalopride-treated and placebo-treated
patients (p=0.134; Figure 4(a)). Underweight/
healthy weight, overweight, and obese prucalo-
pride-treated patients had a shorter time to first
CSBM than placebo-treated patients (p<<0.001,
p»<0.001, and p=0.004, respectively; Figure
4(b)). Other secondary efficacy endpoints in

patients stratified by BMI are summarized in
Table 5; for all of these efficacy endpoints,
patients experienced greater improvements from
baseline to weeks 1-12 with prucalopride than
with placebo. The global severity of constipation
and efficacy of treatment scores also improved in
prucalopride-treated compared to placebo-
treated patients across all BMI subgroups at week
12 of treatment (Supplemental Table S2).

Significantly more prucalopride-treated than pla-
cebo-treated patients exhibited an increase in
CSBM frequency of at least 1 per week from
baseline to week 12 across renal function sub-
groups, except for patients with moderate renal
impairment (normal renal function, p<<0.001;
mild renal impairment, p < 0.001; moderate renal
impairment, p=0.572; Figure 5(a)). Additionally,
significantly more prucalopride-treated than pla-
cebo-treated patients had a reduction in the time
to first CSBM across all renal function subgroups
(normal renal function, p<<0.001; mild renal
impairment, »p<<0.001; moderate renal impair-
ment, p=0.043; Figure 5(b)). Other secondary
efficacy endpoints in patients stratified by renal
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Figure 2. Prespecified and post hoc primary efficacy
endpoints. Proportions of prucalopride-treated and

Figure 2. (Continued)

placebo-treated patients with a mean frequency

of at least three CSBMs per week over 12weeks of
treatment (prespecified), and a mean frequency of
at least three CSBMs per week over 12weeks and
an increase of at least one CSBM per week from
baseline in at least 9 out of the 12weeks, including
3 of the last 4weeks (post hoc), stratified by age (a?
and dd, respectively), BMI (b® and e¢, respectively),
and renal function (c¢ and ff, respectively). BMI

was classified according to the Centers for

Disease Control and Prevention classification.!”
Underweight/healthy weight, BMI <25kg/m?;
overweight, BMI 25 to <30 kg/m?; obese, BMI
=30kg/m2. Normal renal function, eGFR =90 mL/
min/1.73m2; mild renal impairment, eGFR 60 to
<90 mL/min/1.73m2. p values are based on the x2
test.

aless than 50years: prucalopride, n=704; placebo, n=696;
50-64years: prucalopride, n=335; placebo, n=373;
=6byears: prucalopride, n=196; placebo, n=178.
bUnderweight/healthy weight: prucalopride, n=682; placebo,
n=741; overweight: prucalopride, n=382; placebo, n=331;
obese: prucalopride, n=171; placebo, n=173.

°Normal renal function: prucalopride, n=721; placebo,
n=722; mild renal impairment: prucalopride, n=431;
placebo, n=437; moderate renal impairment: prucalopride,
n=79; placebo, n=82.

dless than 50years: prucalopride, n=675; placebo, n=674;
50-64years: prucalopride, n=320; placebo, n=365;
=6byears: prucalopride, n=181; placebo, n=170.
eUnderweight/healthy weight: prucalopride, n=651; placebo,
n=723; overweight: prucalopride, n=364; placebo, n=318;
obese: prucalopride, n=161; placebo, n=166.

fNormal renal function: prucalopride, n=689; placebo,
n=702; mild renal impairment: prucalopride, n=409;
placebo, n=424; moderate renal impairment: prucalopride,
n="74; placebo, n=78.

BMI, body mass index; CSBM, complete spontaneous
bowel movement; eGFR, estimated glomerular filtration
rate.

function are summarized in Table 6; for almost
all of these efficacy endpoints, patients experi-
enced greater improvements from baseline to
weeks 1-12 with prucalopride than with placebo.
The global severity of constipation and efficacy of
treatment scores improved in prucalopride-
treated patients compared with placebo-treated
patients across all renal function subgroups at
week 12 of treatment, apart from the global effi-
cacy of treatment score in patients with moderate
renal impairment (Supplemental Table S3).

The Supplemental Material provides further
information on the findings for the other second-
ary efficacy endpoints including the proportion of
stools with a normal consistency or a hard to very
hard consistency, the proportion of bowel move-
ments with no straining or with severe or very

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

A Lembo, K Staller et al.

(a)

100 5 . Prucalopride 1 mg or 2 mg once daily . Placebo

90

o}
o
]

70.4

o N
S o
] ]

Proportion of patients (%)
an
o
|

40
30
20 —
10
06 16 13 22 44 12
O —
<50 years 50-64 years 265 years <50 years 50-64 years 265 years <60 years 50-64 years 265 years
<1 >-1to <1 21
Change from baseline in CSBM frequency per week
(b)
1.0 o
0.8 —
=
[an]
8
— 0.6 -
4
°
2
= 0.4
el
©
3
a ,*I" Prucalopride 1 mg or 2 mg once daily Placebo
0.2 ,: —— <50 years ---- <50 years
; ——  50-64 years ---- 50-64 years
. 265 years 265 years
0 I T T T T T T T T T T T |
0 7 14 21 28 35 42 49 56 63 70 77 84

Time to first CSBM (days)

Figure 3. Change from baseline to week 12 in CSBM frequency per week in prucalopride-treated and placebo-
treated patients (a),2 and the time to first CSBM after the first dose of prucalopride or placebo (b)," stratified by
age.

aLess than 50years (prucalopride, n=677; placebo, n=676); 50-64years (prucalopride, n=320; placebo, n=365); =65years
(prucalopride, n=182; placebo, n=171). p values are based on a Cochran-Mantel-Haenszel test. Prucalopride compared to
placebo: <50years, p<0.001; 50-64years, p<0.001; =65years, p=0.043.

bLess than 50years (prucalopride, n=706; placebo, n=696); 50-64years (prucalopride, n=335; placebo, n=373); =65years
(prucalopride, n=196; placebo, n=178). p values are based on a proportional hazards regression model. Prucalopride
compared to placebo: <50years, p<0.001; 50-64years, p<0.001; =65years, p=0.003.

CSBM, complete spontaneous bowel movement.
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Figure 4. Change from baseline to week 12 in CSBM frequency per week in prucalopride-treated and placebo-
treated patients (a),2 and the time to first CSBM after the first dose of prucalopride or placebo (b)," stratified
by BMI. BMI was classified according to the Centers for Disease Control and Prevention classification.!”
Underweight/healthy weight, BMI <25kg/m?; overweight, BMI 25 to <30kg/m?; obese, BMI =30kg/m?2.
aUnderweight/healthy weight (prucalopride, n=653; placebo, n=724); overweight (prucalopride, n=364; placebo, n=319);
obese (prucalopride, n=162; placebo, n=167). p values are based on a Cochran-Mantel-Haenszel test. Prucalopride
compared to placebo: underweight/healthy weight, p<0.001; overweight, p<0.001; obese, p=0.134.

bUnderweight/healthy weight (prucalopride, n=684; placebo, n=741); overweight (prucalopride, n=382; placebo, n=331);
obese (prucalopride, n=171; placebo, n=173). p values are based on a proportional hazards regression model. Prucalopride
compared to placebo: underweight/healthy weight, p <0.001; overweight, p <0.001; obese, p=0.004.

BMI, body mass index; CSBM, complete spontaneous bowel movement.

16 journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

A Lembo, K Staller et al.

(panunuoy)
a7l (Lo G251 (L'1) 60 (G2) 9L (8160
e/u L§L=u 951 =u e/u 90e=u £ge=u e/u Gg9=u €e9=u (0S) ueaw ‘Z|-| SH39M
82 Lc (c2)oe (72)oe (6181 (72) 6L (c2) 8L
e/u lLL=u 691=u e/u Lze=u Lge=u e/u ovL=u 789=u (@S) ueaw ‘aunaseg
y8am/uaye) (s1e1ge) 1Apodesig) saAllexe) Jo Jaquinn
9SN UOI}BIIPaW BNJSay
(9'72) 9°9¢ (0€z)ole (2'92) 792 (Zve) L6l (8'Gz) 0°GC (0€z) L8l
e/u 89L=u €9L=u e/u lze=u g9e=u e/u €eL=u £59=u (0S) ueaw ‘Z|~| SYa9M
(L'0g) G'ee (8'L€) §'GE (62€) T'GE (cee) L'LE (0'Le)oze (8'L€) L'ze
e/u cLL=u 691=u e/u Lze=u lge=u e/u LEL=U 089=u (@S) ueaw ‘sunaseg
9%, ‘Bululel)s 819A8S A19A/818AS Y}IM SJUBWUBAOW 1aMOq JO uoljodod
(9°02) L'SL (G€2) 6°LL (822) 6791 (L'72) €6l (9°22) L91 (G92) €2e
e/u 89l =u g9l =u e/u lze=u Gog=u e/u gzL=u £59=u (0S) ueaw ‘z|-| SY39M
(6'€2) §'SL (Lze)vel (9°12) 9°¢l (L'ET) LYl (1°€2) L'GL (6'G2) 791
e/u lLL=u 691=U e/u Lze=u 1ge=u e/u LEL=U 089=u (aS) ueaw ‘aunaseg
9 ‘BuUIUIBIIS OU Y}IM SJUBWSAOW 19MO( Jo uolldodold
(€92) 9°v¢ (Z92) 792 (G'82) 7'LE (€62) 9°G¢ (8'L2) GG (7'72) 0°Ge
e/u 89L=u €9L=u e/u lze=u g9g=u e/u €eL=u £59=u (QS) ueaw ‘Z|~| SYIIM
(7°€€) 9°87 (0°€g) L°GY (9°GE) 6°LY (9°GE) €97 (77€) L'EY (L'GE) LY
e/u cLL=u 691=u e/u Lze=u Lge=u e/u LEL=U 089=u (aS) ueaw ‘sunaseg
9, ‘Aoud)sisuod puaey Ausa 0} pJey e y3im s1003s jo uoljiododd
(6°G2) L°6€ (7°L2) Ty (C62) 6717 (GL2) 7'aY (1'GZ) 89¢ (¢Gz) 02y
e/u 89l =u g9l =u e/u lze=u Gog=u e/u gzL=u £59=u (@S) ueaw ‘Z|-| SY9M
(0v2) €22 (L'42) 892 (L82) 792 (7°L2) LS (6'92) L'Ge (8'92) 6°€2
e/u ZLL=u 691=U e/u Lze=u 1ge=u e/u LEL=U 089=u (aS) ueaw ‘aunaseg
9, ‘ADU81SISUOD JBWIOU B Y}IM S)00}S Jo uoljjododd
S211S149)0B1BYD 100)S
anmeAd (LLL=u) Kiep anjead (z8g =u) Aiep anjea d (789 =u) Ajlep
pue (13 %S6) (ELL=u) @duobwzuo| pue (| %G6) (Leg=u) @duobwgzuo|  pue(|J %SGé) (LyL=u)  @duobwz o |
2dualaya ogaseld apiridojeanud ERIENETI 4] oqgaseld apiridojeanad adualaya oqgaseld apridojeanud
(SZyL=U) (;w
(y7€=u) (w/6X 0€=< ING) 35390 (ELL=U) (zw/6) 0> 03 GZ W) WbBIaMIaAQ /662> IWg) b61am Ayneay o ybramiapun jutodpu3

‘INgG Aq paijiiedis ‘syuaiied pajeasi-ogadeld pue pajeady-apladojeonad ur syuiodpua Adediyys Auepuodas ayy jo Alewwing °g ajqer

17

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

0443 pJepUR)S ‘IS ‘UOIIRIASD pJEpUR)S ‘(S ‘adleuuolisanb swojdwAs uoljediisuo) Jo JUsWISSassy
Jualed ‘WAS-IVd !adieuuonsanb a1 jo Ayneny uonedilsuog Jo Juswssassy Jualied “10D-0Vd ‘e1qesndde jou ‘e/u tsaienbs-}ses) ‘ST fjeAIalUl 92USPIUOD ‘| XSpUl SSBW Apoq ‘|Ng

2w/Bx 0= INg

‘95900 ',W/bx 0> 01 GZ [NG Wybramuano ,u /by Gz> (NG ‘Wublam Ayneay/aybramiapun ;" uo13ed1§ISSE)D UOI3UIASIH PUB |043U0Y) 3SEISI(] 10§ S19)Ud) ay} 0} Buiplodde palyisse)d sem |Ng

L10°0=d L00°0>d 100°0>d
(L'0-'70-) (L'0)9°0- (L'0)8°0- (¢'0-'7'0-) (0°0) G0~ (0°0) 8°0- (2°0-'70-) (0°0) 70~ (0°0) £'0- (3S) ueaw
z0- 991=u y9lL=u €0~ Zle=u LLE=u €0- LZL=u L99=U S7 ‘aunaseq wody abueyy
(60) 91 (600 €L (8°0)GL (80)CL (670) L1 (870) €L
e/u 991=u G9L=u e/u gle=u zLE=Uu e/u yZL=U 699=U (0S) ueaw ‘z| 32d9M
(8022 (80)l¢C (£'0)0¢C (Lo)le (Loyte (L0)0C
e/u €LL=u 0LL=Uu e/u Gze=u lge=u e/u 8EL=U 789=u (dS) ueaw ‘aulaseq
81025 1810} 10D-JVd
6100=d 900°0=d 100°0>d
(0°0- '7°0-) (1'0)G0- (L'0) £ 0- (0°0°2°07) (0°0) 9°0- (0°0) £°0- (0-'€0-) (00) 7'0- (0°0) 9°0- (3S) uesw
z0- 691=U y9lL=u L°0- gle=u yLE=U z0- ZeL=u LL9=u ST ‘sunaseq wouy abueyy
(8'0)G°L (80)¢lL (80)¢lL (802l (8'0)gl 801zl
e/u 691=U G9L=u e/u £ze=Uu GLE=U e/u yeL=U ZL9=u (AS) ueaw ‘z| a9
(£'0)0¢ (80) L2 (L0)8L (£'0)0¢ (L0) 6L (£'0)8l
e/u €LL=U 0LL=U e/u 9ze=U lge=u e/u 6EL=U €89=U (QS) ueaw ‘aunaseq
9J402S 1810} INAS-OVd
800°0=d L00°0>d 1000>d
(L0~ '7°0-) (1'0)€0- (L'0)G0- (L'0-'€’0-) (0'0) €0- (0°0) G0~ (¢'0-'70-) (0°0) Z'0- (0°0) G0~ (3S) uesw
z0- 9G1=u GglL=u z0- y0g=U z5e=Uu €0- Ggy=u Ze9=u ST ‘aunaseq wouy abueyy
[CNANAL (£'0)v70 (6'0) 40 (L0) Y70 (60)80 (L'0)G0
e/u LGl=U 9GL=u e/u 90e=U gge=u e/u Gg9=u £e9=u (QS) ueaw ‘z|-| s}a9M
(Lot (Lot (Lot (0'1)60 (60)0°L (60) 60
e/u ZLl=U 691 =u e/u LZE=U lge=u e/u ovL=u 789=u (0S) ueaw ‘aunsseq
v_mm>>\ww3 uoledipawl andsad yiim m>m_u JO JaquinpN
G00'0=d 1000>d 1000>d
(2'0-'60-) (L'0) 7'0- (L1ojoL- (€0~ '8°0-) (L'0)70- (L'0) 6°0- (G0~ '6'0-) (L'0)z0- (L'0) 60~ (35) uesw
G0~ 9GL=U GGlL=u G0~ y0g=Uu z5e=u L0~ Gg9=u Z€9=u ST ‘aunaseq wouy abueyy
anjea d (LLL=u) Kiep anead (z8g =u) Aiep anjea d (789 =u) Ajlep
pue :U e}mm_ _mN._‘ HE aJuo mEN Jo | pue :U o\om$ :‘mmus aJuo mF_N Jo | pue :O o}mm_ :..\N.HS aouo bw ¢d0 |
2iualaig ogadeld w_u_._n_o._mu:._n_ 2dualdajig ogadeld w_u_._a_o._mu:._n_ 2iualaig ogade)ld wu_un_o_Mu:Ln_

(y%€=U) (;w/B) 0E< ING) 85290

(ELL=U) (;w/6X 0g>> 01 GZ IINE) WBIaMIaAQ

(G271 =U) ;W

/61 6z> INg) b1am Ayneay to yybiamiapun

julodpu3

(PenuUnBUOY) g 3qeL

journals.sagepub.com/home/tag

18


https://journals.sagepub.com/home/tag

A Lembo, K Staller et al.

(a)
100 —

. Placebo

. Prucalopride 1 mg or 2 mg once daily
90

Proportion of patients (%)

Normal Mild Moderate Normal Mild Moderate Normal Mild Moderate
renal renal renal renal renal renal renal renal renal
function impairment  impairment function impairment  impairment function impairment  impairment
<-1 >-1to <1 21
(b) Change from baseline in CSBM frequency per week

1.0 o

0.8
=
m
8
— 0.6
4
=
—
o
2
= 04
Qa
©
Q
9
o Prucalopride 1 mg or 2 mg once daily Placebo

0.2 X )

—— Normal renal function ---- Normal renal function
Mild renal impairment ---- Mild renal impairment
Moderate renal impairment Moderate renal impairment
0 | T

I I I
0 20 40 60 80

Time to first CSBM (days)

Figure 5. Change from baseline to week 12 in CSBM frequency per week in prucalopride-treated and placebo-
treated patients (a),2 and the time to first CSBM after the first dose of prucalopride or placebo (b),? stratified by
renal function. Normal renal function, e6FR =90mL/min/1.73 m2; mild renal impairment, eGFR 60 to <90 mL/
min/1.73 m2; moderate renal impairment, eGFR 30 to <60 mL/min/1.73 m2.

aNormal renal function (prucalopride, n=692; placebo, n=703); mild renal impairment (prucalopride, n=409; placebo,
n=425); moderate renal impairment (prucalopride, n="74; placebo, n=79). p values are based on a Cochran-Mantel-
Haenszel test. Prucalopride compared to placebo: normal renal function, p<0.001; mild renal impairment, p <0.001;
moderate renal impairment, p=0.572.

®Normal renal function (prucalopride, n=722; placebo, n=722); mild renal impairment (prucalopride, n=432; placebo,
n=437); moderate renal impairment (prucalopride, n=79; placebo, n=82). p values are based on a proportional hazards
regression model. Prucalopride compared to placebo: normal renal function, p<0.001; mild renal impairment, p<0.001;
moderate renal impairment, p=0.043.

CSBM, complete spontaneous bowel movement; eGFR, estimated glomerular filtration rate.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

[panunuoy)

Ligo=d 100'0>d 100°0>d
(€0°0°L-) (¢0)L0- (¢ojoL- (€0-'8°0-) (L'0) €0~ (L0) 670~ (G'0-'8°0-) (L°0) €0~ (1°0) 60~
7’0~ LL=u ¢L=u 90~ ¢oy=u L6E=U 90~ 0L9=u 999=u (3S) ueaw ST ‘aunaseq wouy abueyy
(Lzioe (02191 (62181l (Leyt (i (S1)80
e/u LL=u L=y e/u ey =u L6E=U B/u cL9=u 699=U (AS) uesw ‘Z|—| SYd8M
(oelLe [€ere (92 1e (128l [caLt (1°Z) 8L
e/u 8=u 6L=U e/u yey=u cey=u e/u blL=U LLL=U (dS) uesw ‘suisseq
yoam/uaye) (s181gey 1Apodesig) saAlexe) jo Jaquiny
9SN UOI}EJIPAaW 9NDSaY
(8'52) €°LC (L'Le) T 6T (L'52) €92 (8'12) 061 (9°52) 7'ee (9ez) LLL
e/u 6L=U vL=Uu e/u Gey=u 807 =u e/u GoL=u Ge9=Uu (dS) uesw ‘z|-| s¥e8M
(C°62) G'6€ (7°5€) Loy (8'L€) 67CE (0°1€) 6C€ (SLe)gee (Lze)zye
e/u 8=u 6L=U e/u ley=u LEy=u e/u 6lL=U 9lL=U (ds) uesw ‘sunaseg
% ‘Bululel)s auanas A1an/a1aAas Y)IM S)UBWIBAOW 1am0(q Jo uoljlodold
(7°6l)1°CL (712 6°LL (cee) 8Ll (LvZ) L°61 (L'zg) 79l (9°92) 122
e/u 6L=U vL=U e/u Gey=u 80%7=u e/u GoL=u G69=u (AS) uesw ‘z|-| SY98M
(76l) 2L (6°€2) 891 (v eLl (1°92) 691 (61e)zyl (6€Z) 5yl
e/u 8=u 6L=u e/u Ley=u LEy=u e/u 6lL=u 9LL=U (dS) ueaw ‘sunsseq
9, ‘Bululed}s OU Y)IM SjUsWBA0W 1amMoq Jo uoljiodoid
(7°0€) €79¢ (0°L2) Lee (6°L2) €€ (€'52) €L2 (§'L2)0vE (6°€2) 9°¢€T
e/u 6L=U vL=Uu e/u Gey=u 807 =u e/u GoL=u Ge9=Uu (dS) uesw ‘z|-| s¥e8M
(7'€€) 671G (L'se)gey (7€) 07y (8'7€) 0°LY (L°5€) LSy (L°GE) 7'y
e/u 8=y 6L=U e/u ley=u LEy=u e/u 6lL=U 9lL=U (ds) uesw ‘sunaseg
9 ‘Aoud3sisuod paey Auaa 0} pdey e yyim s1003s jo uoljdodold
(G°42) L°6€ (¢°L2) L9¢ (9°92) 8°LE (0°92) 52y (¢92) L76€ (¢92) a7y
e/u 6L=U vL=U e/u Gey=u 80%7=u e/u GoL=u G69=u (AS) uesw ‘z|-| SY98M
(G1Z) L6l (L'og) z'8e (§92) 7S¢ (L'S2) 9°€C (§°42) G'SC (CWAARALY/
e/u 8=u 6L=u e/u Ley=u LEy=u e/u 6lL=u 9LL=U (dS) ueaw ‘suisseq
9% ‘A2Ud3SISUOD 1BWIOU B Y}IM S]00)S Jo uoijiodoid
S213S119}0BIBYD 100}S
anjeA d pue (6L=Uu) Aiep anjea d (zey=u) Aiep amead (zzL=u) Aiep
(19 %S6) (¢g=u) @duobwz.io| pue (I3 %S56) (Ley=u) ®duUobwgz.uo| pue (] %SG6) (¢zL=u) @duobwgz.io|
ERITENETTI | ogase)d aplidojesnud ERVENETN | ogaseld aplidojeonud ERITENETTTT| ogase)ld aplidojeanud

(L9L =u) Juswredwi jeuas 9)elapojy

(698 =) usawredwi jeuas pipy

(Y991 =U) uondUN) JeUA RULION

julodpu3

‘uoljouny jeuad Aq paljiiedis ‘syuaijed pajealy-ogadse)d pue pajeady-apiidojeonad ui syuiodpua Adeoiye Auepuodas ayy jo Adewwng -9 a)qel

journals.sagepub.com/home/tag

20


https://journals.sagepub.com/home/tag

A Lembo, K Staller et al.

40443 pJEPUB)S ‘IS ‘UOIIBIASP pJepuUR)S ‘0S ‘adleuuoiisanb swojdwAg uoljediisuo) Jo JUSWISSaSSY
JUaled ‘WAS-OVd ‘adleuuoiisanb a4 Jo Ayenp uoijedilsuo) Jo JuUsWSSassy Jualied “J0D-IVd ‘Saienbs-isea) ‘ST ‘91ed uoljedi)lj Jeniawo)b pajewiss ‘Y499 ‘|ealaul aduspIuod ‘|9
W e/ L /UlW/ W 9> 0} 0 Y499 ‘Juswliedwl |eusl 8)elspowl W g/ | /Ull/JW 04> 03 09 Y499 ‘Juswliedwl |eual pyiw W g/ | /UlW/TW 06= Y499 ‘U0IIdUNJ JeUSS |BWION

v6e0=0d 1000>d Loo'0>d
(L°0 7°0-) (L'0) €0~ (L0} 70~ (€°0-'G0-) (0°0) €0~ (0°0) 70~ (¢0-"'70-) (0°0) 9°0- (0°0) 80—
L0~ 6L=U LL=U 70~ gLy=u 9Ly=u €0~ 669=U G0L=U (35) uesw 57 ‘aunaseq wouy bueyy
(60)9°1 (60)9°1 (8°0) L'L (870) gL (60)9°L (6oet
e/u 0g=u LL=U e/u Lgy=u 6ly=u e/u €0L=u 90L=U (aS) ueaw ‘z| a9
(£0)6°L (£70)6°L (80]0C (L0)0¢C VA 4 (£0)1e
e/u 1g=u 6L=U e/u ey=u 6Cy=u e/u 8lL=Uu leL=u (@S) ueaw ‘sunaseg
940251830} 10D-JVd
z61°0=d L00°0>d 100°0>d
(¢'0'€0-) (L0} 70~ (L'0) 70~ (¢°0-"7'0-) (0°0) 90~ (00) €0~ (L'0-'€0-) (0°0) §°0- (0°0) £70-
00 Lg=u LL=U €0- G¢gy=u ¢y =u ¢'0- 0lL=u 90L=U (3S) ueaw 57 ‘aunaseq wody abueyy
(8°0)G'L (80) 7L (8°0)G'L Lozt (8°0) 7L (8ot
e/u lg=u LL=U e/u 6ey=u ey =u e/u clL=u 80L=U (S) ueaw ‘z| e
(L0)8'L (08l VAR (£0)8'L (L0)6°L (L0)0¢
e/u ¢8=u 6L=U e/u gey=u lgy=u e/u 0¢cL=u 0¢L=u (@S) ueaw ‘auleseg
940351810} NAS-JVd
9zL'0=d 1000>d Loo'0>d
(¢'0°€0-) (L0} 70~ (L0} 70~ (¢°0-"7'0-) (0°0) 20~ (00) g0 (¢0-'€0-) (0°0) 20~ (0°0) G°0-
L0~ LL=u L=u €0- oy =u L6E=U €0~ 0L9=u 999=U (3S) ueaw G ‘aunaseq wody abueyy
(eot (8°0) 80 (0°L) 80 (8°0)G0 (8°0)9°0 (9°0) %70
e/u lL=Uu L=y e/u eoy=u L6E=U e/u cL9=u 699=U (QS) ueaw ‘7| —| s}
(! (R (0LjoL (60) 60 (60) 60 (0°L) 60
e/u (8=u 6L=U e/u ey=u cey=u e/u 6lL=u LLL=U (@S) ueaw ‘suijeseg
3@8M/3SN UO0I}1BDIPaW aNJSad YlIm SAep Jo Jaquuinp|
anjeA d pue (6L=u) Aiep anjea d (zey=u) Aiep anjead (zzL=u) Aiep
(12 %S6) (¢z8=u) 9duobwyguio| pue(|d %S6) (LEY=u) dduobwzio| pue (]I %S6) (gzL=u) @duobwzuo|
duaJayig ogaseld apuidojeanad ERITENETI | ogaseld aplidojeanad dualayig ogaseld apuidojeanud
(191 =u) Jusw.iedwi jeusa. ajetapojy (698 =U) Juaw.iedwi jeus. piin (#9971 =U) Uol}dUNY JEUSL JRWION juiodpug

(PanunUOY) °9 31qeL

21

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

severe straining, rescue medication use, and
PAC-SYM and PAC-QoL total scores in each
subgroup.

Safety endpoints

The proportions of patients with any TEAEs were
generally higher with prucalopride than with pla-
cebo across all age subgroups (Table 7). The pro-
portions of prucalopride-treated patients with
treatment-related TEAEs were similar in patients
aged younger than 50years (39.7%) and in
patients aged 50-64years (37.6%), but lower in
those aged 65years or older (21.6%). Similarly,
the proportion of patients with severe TEAEs was
highest in prucalopride-treated patients aged
younger than 50years (14.1%) and lowest in
those aged 65 years or older (5.4%). The propor-
tion of patients with TEAEs leading to study drug
withdrawal was higher in prucalopride-treated
patients aged younger than 50years (4.4%) and
those aged 50—-64 years (7.5%) than in those aged
65 years or older (3.9%).

The proportions of patients who experienced any
TEAEs were higher with prucalopride than pla-
cebo across the underweight/healthy weight,
overweight, and obese subgroups (Table 8). The
proportions of prucalopride-treated patients with
treatment-related TEAEs were similar in under-
weight/healthy weight (39.5%), overweight
(31.9%), and obese (32.8%) patients. The pro-
portion of patients with severe TEAEs was high-
est in prucalopride-treated patients in the
underweight/healthy weight (13.8%) and over-
weight (11.4%) subgroups and lowest in obese
patients (6.1%). The proportions of patients with
TEAEs leading to study drug withdrawal were
higher in prucalopride-treated patients in the
underweight/healthy weight (5.7%) and obese
(5.0%) subgroups than in the overweight sub-
group (4.3%).

The proportions of patients with any TEAEs were
higher with prucalopride than with placebo in the
normal renal function and mild renal impairment
subgroups but were similar for prucalopride and
placebo in the moderate renal impairment sub-
group (Table 9). The proportions of prucalo-
pride-treated patients with treatment-related
TEAEs were 35.0%, 39.5%, and 28.8% in the
normal renal function, mild renal impairment,
and moderate renal impairment subgroups,

respectively. An increase in the proportion of
patients with treatment-related TEAEs was
observed with prucalopride compared with pla-
cebo. The proportions of prucalopride-treated
patients with severe TEAEs were 11.0%, 14.1%,
and 10.0% in the normal renal function, mild
renal impairment, and moderate renal impair-
ment subgroups, respectively. There was no clear
difference in the proportion of patients with seri-
ous or severe TEAEs between the prucalopride
and placebo treatment groups. The proportions
of patients who had a TEAE leading to study
drug withdrawal ranged from 4.5% to 7.5% in the
prucalopride group and from 2.0% to 9.8% in the
placebo group. The proportions of patients with a
TEAE leading to study drug withdrawal were
highest in those with moderate renal
impairment.

TEAEs of CV interest were not observed in pru-
calopride-treated patients aged younger than
50years (Table 7), in patients in the underweight/
healthy weight or obese subgroups (Table 8), or
in patients with normal renal function or moder-
ate renal impairment (Table 9). Only two pruca-
lopride-treated patients (2mg dose), both in the
overweight subgroup, reported TEAEs of CV
interest (cerebrovascular accident and myocardial
ischemia, both of which were considered serious
AEs; Table 8). The event of cerebrovascular acci-
dent was reported in a patient aged 65years or
older with mild renal impairment, and the event
of myocardial ischemia was reported in a patient
aged 50-64years (renal function not available).
The cerebrovascular accident required hospitali-
zation and was considered moderate in severity
but unlikely to be related to the study drug; there-
fore, the patient continued to receive prucalo-
pride. The event resolved and the patient
withdrew consent and discontinued the study.
The myocardial ischemia event was considered
mild in severity and possibly related to the study
drug. The study drug was withdrawn and the
patient discontinued the study. No deaths
occurred in the six clinical studies assessed. Full
safety data for the individual studies are presented
elsewhere.?42°

Discussion

With an aging population and increasing levels of
obesity,1931 there is a need to understand the
effect of age and BMI on the efficacy and safety of
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Table 7. Summary of TEAEs and cardiovascular events of interest in prucalopride-treated and placebo-treated patients, stratified by

age.
TEAE Prucalopride 1 or 2mg once daily (n1=1273)  Placebo (n=1279)
<b0years 50-64years =é5years <50years 50-64years =é6b5years
(n=723) (n=346) (n=204) (n=714) (n=384) (n=181)

Summary of TEAEs, n (%)
Any TEAEs 474 (65.6) 227 (65.6) 105 (51.5) 395 (55.3) 197 (51.3) 90 (49.7)
Treatment-related TEAEs 287 (39.7) 130 (37.6) 44 (21.6) 161 (22.5) 81(21.1) 30 (16.6)
Mild TEAEs 332 (45.9) 168 (48.6) 85 (41.7) 271 (38.0) 135 (35.2) 65 (35.9)
Moderate TEAEs 264 (36.5) 109 (31.5) 45(22.1) 220(30.8) 101 (26.3) 37 (20.4)
Severe TEAEs 102 (14.1) 39(11.3) 11 (5.4) 71 (9.9) 28 (7.3) 14.(7.7)
Serious TEAEs 12 (1.7) 6(1.7) 3(1.5) 13(1.8) 9(2.3) 9 (5.0
TEAEs leading to study drug 32 (4.4) 26 (7.5) 8 (3.9) 15 (2.1) 15 (3.9) 13(7.2)
withdrawal

TEAESs of cardiovascular interest, n (%)
Angina pectoris 0 0 0 0 0 1(0.6)
Angina unstable 0 0 0 0 0 0
Cerebrovascular accident 0 0 1(0.5) 0 0 0
Ischemic stroke 0 0 0 0 0 1(0.6)
Myocardial infarction 0 0 0 0 0 0
Myocardial ischemia 0 1(0.3) 0 0 1(0.3) 0

nis the number of patients experiencing the event and were counted once per category, irrespective of the number of events.

TEAE, treatment-emergent adverse event.

medicines. Although CIC may disproportionately
affect older patients and those with a higher
BMLI, 35 the effects of age and BMI on the efficacy
and safety of treatments for CIC, such as prucalo-
pride, have not been well characterized.®>
Moreover, prucalopride is predominantly
excreted by the kidneys,!%!4 and dose reductions
are recommended for patients with severe renal
impairment.!! Understanding how age, BMI, and
renal function affect the benefit—risk profile of
prucalopride is therefore important to help clini-
cians to determine whether any special considera-
tions are needed when treating patients with CIC
using prucalopride.

This post hoc analysis of six phase III-IV clinical
trials found that a significantly greater proportion
of patients with CIC treated with prucalopride 1

or 2mg once daily than placebo-treated patients
achieved a mean frequency of at least three
CSBMs per week over 12 weeks of treatment, irre-
spective of their age. The proportion of prucalo-
pride-treated patients who experienced an
increased mean frequency of at least three CSBMs
per week over the 12-week treatment period was
higher in patients with a low BMI than in those
with a higher BMI, and in patients with normal
renal function or mild renal impairment than in
those with moderate renal impairment. These
findings suggest slight differences in the efficacy
profile of prucalopride in patients with CIC by
BMI and renal function. Except for patients who
were classified as overweight and those who had
moderate renal impairment, significant improve-
ments were also observed in prucalopride-treated
patients across all subgroups for several secondary
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Table 8. Summary of TEAEs and cardiovascular events of interest in prucalopride-treated and placebo-treated patients, stratified by

BMI.
TEAE Prucalopride 1 or 2mg once daily (n1=1273) Placebo (n=1277)
Underweight Overweight Obese Underweight or  Overweight Obese
or healthy (n=395) (n=180) healthy weight  (n=338) (n=176)
weight (n=698) (n=763)
Summary of TEAEs, n (%)
Any TEAEs 449 (64.3) 246 (62.3) 111(61.7) 407 (53.3) 172 (50.9) 102 (58.0)
Treatment-related TEAEs 276 (39.5) 126 (31.9) 59 (32.8) 168 (22.0) 69 (20.4) 34 (19.3)
Mild TEAEs 322 (46.1) 182 (46.1) 81 (45.0) 270 (35.4) 122 (36.1) 78 (44.3)
Moderate TEAEs 239 (34.2) 121 (30.6) 58 (32.2) 210 (27.5) 90 (26.6) 57 (32.4)
Severe TEAEs 96 (13.8) 45(11.4) 11 (6.1) 74(9.7) 25 (7.4) 14 (8.0)
Serious TEAEs 11(1.6) 8 (2.0) 2(1.1) 16 (2.1) 9 (2.7) 6 (3.4)
TEAEs leading to study drug 40 (5.7) 17 (4.3) 9 (5.0) 26 (3.4) 12 (3.6) 5(2.8)
withdrawal
TEAESs of cardiovascular interest, n (%)
Angina pectoris 0 0 0 0 1(0.3) 0
Angina unstable 0 0 0 0 0 0
Cerebrovascular accident 0 1(0.3) 0 0 0 0
Ischemic stroke 0 0 0 0 0 1(0.6)
Myocardial infarction 0 0 0 0 0 0
Myocardial ischemia 0 1(0.3) 0 0 0 1(0.6)

Underweight/healthy weight, BMI <25kg/m?; overweight, BMI 25 to <30kg/m?; obese, BMI =30 kg/m2. BMI was classified according to the Centers
for Disease Control and Prevention classification.'” n is the number of patients experiencing the event and were counted once per category,
irrespective of the number of events.

BMI, body mass index; TEAE, treatment-emergent adverse event.

efficacy endpoints, including an increase in the
CSBM frequency per week from baseline and a
faster time to first CSBM, compared with pla-
cebo. Significant improvements were not observed
in prucalopride-treated patients who were obese
or who had moderately impaired renal function
for primary and secondary efficacy endpoints
compared with placebo-treated patients. Lastly,
prucalopride was well tolerated across all sub-
groups, including in patients aged 65years or
older, with no unexpected safety concerns
identified.

Diet and lifestyle changes are often ineffective for
managing CIC in older adults.?? Although over-
the-counter laxatives may alleviate symptoms in

some patients with CIC and nonmodifiable risk
factors, other agents may be needed to treat laxa-
tive-resistant constipation.?? Two studies to date
have investigated the efficacy and safety of pruca-
lopride for the treatment of CIC in patients aged
65 years or older. In a double-blind, placebo-con-
trolled study of 300 patients with constipation
who were randomized to receive prucalopride
(1, 2, or 4mg once daily) or placebo for 4 weeks,
a higher proportion of prucalopride-treated
patients achieved at least three CSBMs than pla-
cebo-treated patients over 4 weeks of treatment.34
The proportions of treatment-related TEAEs
were similar in the prucalopride and placebo
groups. In another double-blind, placebo-con-
trolled study that investigated the safety of
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Table 9. Summary of TEAEs and cardiovascular events of interest in prucalopride-treated and placebo-treated patients, stratified by

renal function.

TEAE

Prucalopride 1 or 2mg once daily (n=1269)

Placebo (n=1273)

Normalrenal Mild renal Moderate renal  Normal renal Mild renal Moderate renal
function impairment  impairment function impairment  impairment
(n=748) (n=441) (n=80) (n=743) (n=448) (n=82)
Summary of TEAEs, n (%)
Any TEAEs 458(61.2) 302 (68.5) 43 (53.8) 390 (52.5) 243 (54.2) 44 (53.7)
Treatment-related 262 (35.0) 174 (39.5) 23 (28.8) 151 (20.3) 100 (22.3) 19 (23.2)
TEAEs
Mild TEAEs 334 (44.7) 215 (48.8) 33 (41.3) 272 (36.6) 172 (38.4) 24.(29.3)
Moderate TEAEs 242 (32.4) 160 (36.3) 14.(17.5) 208 (28.0] 124 (27.7) 21 (25.6)
Severe TEAEs 82 (11.0) 62 (14.1) 8(10.0) 63 (8.5) 38(8.5) 11(13.4)
Serious TEAEs 10 (1.3) 9 (2.0) 2(2.5) 16 (2.2) 13 (2.9) 2 (2.4)
TEAEs leading to 34 (4.5) 25(5.7) 6(7.5) 15 (2.0) 20 (4.5) 8(9.8)
study drug withdrawal
TEAESs of cardiovascular interest, n (%)
Angina pectoris 0 0 0 1(0.1) 0 0
Angina unstable 0 0 0 0 0 0
Cerebrovascular 0 1(0.2) 0 0 0 0
accident
Ischemic stroke 0 0 0 1(0.1) 0 0
Myocardial infarction 0 0 0 0 0 0
Myocardial ischemia 0 0 0 1(0.1) 0 0

Normal renal function, eGFR =90 mL/min/1.73 m2; mild renal impairment, eGFR 60 to <90 mL/min/1.73 m2; moderate renal impairment, eGFR
30 to <60 mL/min/1.73m2. n is the number of patients experiencing the event and were counted once per category, irrespective of the number of

events.

eGFR, estimated glomerular filtration rate; TEAE, treatment-emergent adverse event.

prucalopride (0.5, 1, or 2mg once daily) for
28days in 89 nursing home residents aged
65years or older with constipation,3> prucalo-
pride was well tolerated. Additionally, no CV
safety concerns were identified in this patient
population, which had a high incidence of base-
line CV disease.?®> These data are similar to the
findings of the post hoc analysis reported here.

The effect of body weight on the efficacy and
safety of prucalopride has not been investigated
previously. Although our analysis did not show a
significant increase in the proportion of prucalo-
pride-treated patients achieving the primary

efficacy endpoint compared with placebo-treated
patients in the obese subgroup, the sample size
for this subgroup was smaller than for the under-
weight/healthy weight and overweight subgroups.
A previous analysis of prucalopride found no clin-
ically significant differences in its pharmacoki-
netic profile based on body weight (after
accounting for the effect of renal function).!!
However, patients who are obese may experience
underdosing, which may lead to reduced treat-
ment efficacy.® Conversely, although limited evi-
dence is available on how the pharmacokinetic
profile of a drug varies in underweight individu-
als, there may be an increased risk of AEs owing
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to a potential higher drug concentration in the
blood.36-38 It is not clear why underweight patients
experienced more AEs than patients in other
weight subgroups; further studies are required to
understand the effect of weight and BMI, particu-
larly at the lower and higher ranges. It should also
be noted that during our study, underweight
patients were not examined separately, owing to
the small sample size, and were combined with
patients of a healthy weight. Similarly, it has been
reported that impaired renal function can alter
the pharmacokinetic properties of a drug, which
can lead to reduced drug efficacy or an increased
risk of adverse effects.3%40 The reduced therapeu-
tic effect observed in patients with moderate renal
impairment in our study may be due to the small
sample size compared to the normal renal func-
tion and mild renal impairment subgroups.
Additional research in this subgroup is required
to understand whether the efficacy of prucalo-
pride is altered in patients with moderately
impaired renal function.

There was no clear relationship between the inci-
dence or nature of TEAEs and age, BMI, or renal
function in patients receiving prucalopride.
Prucalopride was well tolerated, and no unex-
pected safety concerns were identified. Although
the previously available serotonin type 4 receptor
agonists cisapride and tegaserod have been shown
to be nonselective and associated with adverse
CV events,?*! studies to date have not raised con-
cerns regarding the impact of prucalopride on CV
safety.42 CV events of interest were not observed
in prucalopride-treated patients for most age,
BMLI, and renal subgroups in this post hoc analy-
sis. Two serious CV events of interest were
reported in two prucalopride-treated patients in
the overweight subgroup. One patient, who also
had mild renal impairment, experienced a moder-
ate event of cerebrovascular accident that was
considered unlikely to be related to the study
drug, and one patient experienced a mild event of
myocardial ischemia that was considered to be
possibly related to the study drug. This is the first
post hoc analysis to evaluate safety endpoints in
patients with renal impairment who are receiving
a serotonin type 4 receptor agonist for the treat-
ment of CIC.

The efficacy of prucalopride 1 mg has been dem-
onstrated in patients with CIC and severe renal
impairment in the USA and in patients with CIC

aged 65years and older in Europe, and is the
approved dose in these populations.!!:13:23 During
the studies included in this post hoc analysis, only
21 patients received prucalopride 1 mg once daily,
whereas 1216 patients in the age and BMI sub-
groups and 1212 patients in the renal function
subgroups received prucalopride 2 mg once daily.
Therefore, we do not anticipate that these sub-
populations will have a substantial impact on the
overall efficacy and safety endpoints reported
here.

One limitation of our analysis is that it was per-
formed post hoc, and such analyses are not gener-
ally powered to show statistical differences. The
analysis was also limited by the small proportion
of patients who were obese, were aged 65 years or
older, or had moderate renal impairment; these
subgroups represented only 13.9%, 15.1%, and
6.5% of the total population, respectively. Further
investigations in these subgroups would confirm
the findings from our analyses. In addition, most
of the patients included in our post hoc analysis
were White. Including more diverse patient pop-
ulations (e.g., a higher number of male patients,
older patients, and patients from different racial
and ethnic groups) in future clinical studies would
help to improve understanding of the efficacy and
safety of prucalopride for the treatment of CIC
and would provide valuable insights into the
impact of treatment in a patient population that
more closely resembles a real-world population of
patients with CIC.

Although this was a post hoc analysis, it com-
bined data from six key phase III and IV clinical
studies with prespecified endpoints,?42° resulting
in a large overall sample size of patients.
Furthermore, this is the first efficacy and safety
analysis to stratify patients with CIC by either
age, BMI, or renal function who were receiving
prucalopride 1 or 2mg once daily compared with
placebo. This is also the first analysis to specifi-
cally investigate the impact of age, BMI, and
renal function on the CV safety profile of
prucalopride.

Conclusion

This post hoc analysis showed that prucalopride
is efficacious in adult patients with CIC of dif-
ferent ages (<50, 50-64, and =65years), in
those who are underweight/healthy weight or
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overweight, and in those with normal renal func-
tion or mild renal impairment. Prucalopride-
treated patients who were obese or who had
moderate renal impairment also had improve-
ments in the primary efficacy endpoint compared
with placebo-treated patients, but these findings
were not statistically significant. Prucalopride 1
or 2mg once daily was well tolerated, with most
AESs being mild to moderate in severity and unre-
lated to the study drug. Further studies in a more
diverse patient population are required to
improve our understanding of the impact of pru-
calopride treatment across the CIC population
spectrum.
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