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Objective: To evaluate the pharmacokinetics of prucalopride in individuals with renal
impairment (RI).

Methods: This open-label Phase I study (ClinicalTrials.gov identifier: NCT01674192) enrolled
men and women aged 18-75 years who were classified by renal function: normal renal func-
tion (creatinine clearance = 80 mL/min/1.73 m?), mild RI (5079 mL/min/1.73 m?), moderate
RI (25-49 mL/min/1.73 m?), and severe RI (=24 mL/min/1.73 m?). All received a single oral
dose of prucalopride 2 mg.

Results: Thirty-four individuals (normal renal function: 10; mild RI: 8; moderate RI: 7; severe
RI: 9) received prucalopride. In all groups, maximum plasma concentration was reached within
2—4 hours. There was no significant difference in exposure (area under the plasma concentration—
time curve from time zero to infinity) between participants with mild RI and those with normal
renal function. However, area under the plasma concentration—time curve from time zero to
infinity values were 1.5- and 2.3-fold higher (P =0.002 and P < 0.001) in patients with moderate
RI and severe RI, respectively, than in those with normal renal function. The proportion of total
body clearance accounted for by renal clearance was significantly reduced in those with RI.
Conclusion: Clinically meaningful reductions in renal clearance were seen in participants
with severe RI, which supports a decrease from the standard dose of prucalopride 2 mg daily
to 1 mg daily in these individuals.
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Introduction

Prucalopride (Resolor®, prucalopride succinate tablets; Shire-Movetis NV, Turnhout,
Belgium) is a dihydrobenzofuran-carboxamide derivative with strong gastrointestinal
prokinetic activity.* It is a selective, high-affinity 5-hydroxytryptamine type 4 (5-HT,)
receptor agonist and is indicated for the symptomatic treatment of chronic constipation
in women for whom laxatives fail to provide adequate relief. The recommended dose
in adults is 2 mg once daily.

The efficacy of prucalopride has been demonstrated in three identical, pivotal,
Phase III trials that enrolled both men and women.* These studies have shown that
treatment with prucalopride 2 mg once daily for 12 weeks increases the frequency
of spontaneous complete bowel movements in adults with chronic constipation.
Prucalopride treatment is also associated with improvements in patients’ satisfaction
with therapy and bowel function and in their perception of constipation severity and
constipation-related quality of life. Prucalopride is well tolerated, even at twice the
normal recommended dose. The most common adverse events (AEs) are headache,
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nausea, abdominal pain, and diarrhea, which tend to be
transient and mild or moderate in intensity.

The pharmacokinetic profile of prucalopride in healthy
individuals has been studied extensively."*¢ Studies show
that prucalopride is well absorbed, with maximum plasma
concentration (C__ ) being reached in approximately 2 hours.
Prucalopride undergoes only limited metabolism, with the major
metabolite accounting for less than 4% of the recovered dose.
Renal excretion is the most important route of elimination for
prucalopride; approximately 60% is excreted unchanged in urine
and about 6% in feces.!*¢ Prucalopride displays linear kinetics
and has a terminal half-life (t,) of approximately 1 day.'*

Given that prucalopride is cleared predominantly via renal
excretion, it is important to study the pharmacokinetics of pru-
calopride in individuals with impaired renal function. Therefore,
the aim of this study was to compare the pharmacokinetics,
safety, and tolerability of a single oral dose of prucalopride
2 mg in patients with various degrees of renal impairment and
in healthy individuals with normal renal function. Although
prucalopride is currently approved for use only in women, both
men and women were enrolled in this study to enable the results
to be applicable to potential future use in men.

Methods

Study design

This open-label Phase I study (ClinicalTrials.gov identifier:
NCTO01674192) was conducted in a single center (New
Orleans Center for Clinical Research, New Orleans, LA) from
July 23, 1997 to August 8, 1999.7 The study was conducted
in accordance with the Declaration of Helsinki and Interna-
tional Conference on Harmonization Good Clinical Practice
guideline, and was approved by the relevant independent eth-
ics committees.®® All participants provided written informed
consent before screening.

Participants

Men and women were eligible for inclusion in the study if
they were aged 18—75 years and did not smoke more than half
a pack of cigarettes, two cigars, or two pipes daily. Women
had to be of non-childbearing potential (defined as having had
a total hysterectomy with ovaries intact, having undergone
bilateral tubal ligation at least 6 months before study entry,
or being post-menopausal for at least 2 years). In addition,
participants with normal renal function had to have no
clinically significant abnormalities on physical examination
and in laboratory investigation results in the 2 weeks before
dosing, and no clinically significant abnormalities observed
on the electrocardiogram (ECG) at screening.

Screening evaluations were performed 2 weeks before
the start of the study, during which time eligible indi-
viduals were classified into one of four groups by renal
function: normal renal function (creatinine clearance
[CL..], =80 mL/min/1.73 m?), mild renal impairment
(CL_,» 50-79 mL/min/1.73 m?), moderate renal impair-
ment (CL,
impairment (CL _,, =24 mL/min/1.73 m?). Severity of renal

25-49 mL/min/1.73 m?) or severe renal

impairment was required to be stable, which was defined
as: the value of 1/creatinine/time being within two standard
deviations, if known; or the CL_, not having changed by
more than 20% from the last test, which had been performed
in the 6 months before study entry. Patients with mild renal
impairment were to be enrolled first, followed by those with
moderate and severe renal impairment, and finally by the
participants with normal renal function. Individuals with
normal renal function were matched for age (within 10% of
the mean age), sex, height, and weight (within 30% of the
mean height and weight) to those with renal impairment.

Key exclusion criteria were: a history of hypersensitivity
to prucalopride, related prokinetic compounds, or the inac-
tive ingredients in the prucalopride capsule; use of another
investigational drug in the 30 days before enrollment;
a history of significant blood loss or donation of blood or
plasma (500 mL) within the past 30 days; gastrointestinal
surgery in the 3 months before enrollment; previous major
gastrointestinal surgery with the potential to compromise
drug absorption or metabolism; use of anticoagulant therapy
in the 3 months before the study; use of a liquid-protein
diet in the 30 days before the study; and use of cisapride in
the 60 days before the study or any other prokinetic in the
2 weeks before the study. Individuals were also excluded if
they had: a positive test result for hepatitis B surface antigen,
human immunodeficiency virus infection, or rapid plasma
reagin; urinary incontinence; known significant bleeding
diathesis that could preclude multiple venepuncture; or evi-
dence of drug or alcohol abuse. Women who were pregnant
or breastfeeding were excluded. Individuals were required
to discontinue all concomitant therapy that might potentially
interfere with the study medication.

In addition, participants with normal renal function
were excluded if they had used any medications (except
acetaminophen/paracetamol for headache) in the 7 days
before the study or needed to use medication during the
study. Additional exclusion criteria for patients with renal
impairment were: a history of uric acid stone disease,
uricosuria, or gout; current hyperuricemia (serum uric
acid > 10 mg/dL); uncontrolled type 1 or 2 diabetes mellitus;

submit your manuscript

408

Dove

Drug Design, Development and Therapy 2012:6


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Effect of renal impairment on prucalopride pharmacokinetics

renal transplant, systemic lupus erythematosus, or renal
carcinoma; potassium, magnesium, and/or calcium outside
the normal limits; moderate-to-severe uncontrolled hyperten-
sion (diastolic blood pressure = 105 mmHg and/or systolic
blood pressure = 180 mmHg); or current use of any of the
calcium-channel blockers bepridil, diltiazem, isradipine,
nicardipine, nimodipine, and verapamil.

Treatments

All participants received a single oral dose of prucalopride
2 mg, formulated as a capsule (prucalopride hydrochloride
equivalent to prucalopride 2 mg base), which was ingested
with 180 mL of non-carbonated water. Prucalopride was
administered at the clinic on day 1 at approximately 8 am,
after an overnight fast of at least 10 hours. Participants con-
sumed a standard breakfast 2 hours after the administration
of prucalopride. Food consumption and fluid intake were
standardized and carefully monitored.

Assessments

A 10 mL blood sample was collected before administration
of prucalopride for in vitro determination of plasma protein
binding (PPB) of prucalopride. Serial venous blood samples
(7 mL) were taken immediately before prucalopride adminis-
tration and at 0.5, 1 hour, and 2, 2.5, 3, 3.5,4, 5,6, 8, 10, 12,
16,24, 30, 36,48, 72, 96, and 120 hours after administration.
Blood samples were collected in heparinized tubes, which
were inverted gently two or three times and then centrifuged
(3000 rpm for 10 minutes) within 1 hour of collection. The
separated plasma was pipetted into tubes and the samples were
frozen and stored at or below —20°C until assayed. Complete
urinary output was collected over the 8 hours before prucalo-
pride administration and then at intervals of 0-6, 6—12, 12-24,
24-48,48-72,72-96, and 96120 hours after administration.
After thorough mixing of each collection, volume and pH
were measured then 20 mL aliquots of each collection were
frozen and stored at —20°C until assayed.

Analytical methodology
Plasma and urine concentrations of prucalopride were deter-
mined using a sensitive, specific radioimmunoassay (RIA).
Antiserum was obtained through immunization of a female
New Zealand white rabbit. This antiserum was diluted in
2% bovine serum albumin (BSA), lyophilized, and stored
at 4°C until use.

In the plasma assay procedure, 0.55 mL 2% BSA solution,
0.1 mL diluted antiserum, and 0.1 mL aliquots of tritiated (*H)
prucalopride (63.5 Ci/mmol; 25,000 dpm dilution in 2% BSA)

were added to 0.1 mL aliquots of plasma. The samples were
incubated for 2 hours under continuous rotation at room
temperature in the dark. Bound and free prucalopride were
separated by selective adsorption of the free ligand using
0.2 mL ofa 2% dextran-coated charcoal suspension. The char-
coal was precipitated by centrifugation, and the supernatants
(containing the antibody-bound prucalopride fractions) were
aspirated and quantitatively transferred to counting vials. After
mixing with 4 mL of a scintillation cocktail (Ultima-Flo™ AP;
PerkinElmer, Waltham, MA), the radioactivity was counted for
2 minutes in a liquid scintillation analyzer (Packard Tri-Carb®
2100 TR; Packard Instrument Company, Downers, IL). With
every batch of study samples, a series of calibration standards
spiked in blank human plasma in the range 0.10-10.0 ng/mL
was processed in duplicate. Every batch contained quality con-
trol samples at the low (0.32 ng/mL), medium (1.62 ng/mL),
and high (7.13 ng/mL) levels in duplicate for batch acceptance.
Four-parameter logistic curve fitting (on the average values of
the calibration standards) was used. Overall accuracy from the
quality control samples ranged from 95.7% to 104.0%, and
overall precision ranged from 5.1% to 11.8%.

Urine samples were diluted 1/100 in 2% BSA, and 100 uL
aliquots of these dilutions were subsequently processed as
described above for the plasma samples, which shifted the
concentration range to 10-1000 ng/mL. Duplicate quality
control samples at 63.5 ng/mL, 397 ng/mL, and 620 ng/mL
were processed for batch acceptance. This resulted in an
overall accuracy of 102.2%—108.9% and an overall precision
0f'4.9%—6.8%. The specificity of the RIA was demonstrated
through cross-validation with a liquid chromatography—
tandem mass spectrometry (LC-MS/MS) assay by analyzing
dosed participant samples using both assays. This confirmed
the absence of cross-reactivity by circulating metabolites.

The stability of prucalopride in human blood was demon-
strated for up to 72 hours at 4°C, 24 hours at room temperature,
and 2 hours at 37°C. In plasma, stability of the analyte was
demonstrated after two freeze—thaw cycles and after storage
for 72 hours at room temperature and 825 days at —20°C.

The PPB of prucalopride was determined in the pre-
dose plasma sample collected on day 1. The percentage
of bound prucalopride was determined using a Dianorm®
equilibrium dialyzer (Dianorm Gerite, Munich, Germany),
which allowed free prucalopride to be separated from the
bound fraction.

Pharmacokinetic analyses
The following pharmacokinetic parameters were determined
with WinNonlin® Professional (v 3.0, Pharsight Corporation,
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Mountain View, CA) using non-compartmental methods:
C, otimetoC_ (t );areaunder the plasma concentration—
time curve from time zero to infinity (AUC_; calculated as
AUC  +C
concentration and A_is the elimination rate constant deter-

/M, Where C_ is the last quantifiable plasma
mined by linear regression of the terminal points of the log—
linear plasma concentration—time curve); terminal half-life
(t,; defined as 0.693/A ); and apparent total body clearance
(CL/F, dose divided by AUC ). PPB, expressed as a percent-
age, was calculated as 100 minus the fraction of unbound
prucalopride (the ratio of unbound prucalopride concentra-
tion to the total prucalopride concentration).

In addition, the following parameters were calculated
from the concentrations of prucalopride in urine collected
from 0 to 120 hours after dosing: the cumulative amount
of prucalopride excreted in urine from time 0 to 120 hours
(Aelzo w
in the subsequent collection intervals), the renal clearance
(CL,; calculated as Ae,,, divided by AUC ,  or Ae
divided by AUC, ), and the cumulative fraction of the dose
excreted unchanged in urine from time 0 to 120 hours (Fe

calculated by summation of the amounts excreted

last

120h;
calculated by summation of the fractions excreted in the

subsequent collection intervals). Glomerular filtration rate
of prucalopride (CLgﬁ; calculated as the fraction of unbound
drug in plasma multiplied by CL ), active renal secretion rate
(CL,
the fraction of renal clearance due to active renal secretion

calculated as the difference between CL  and CL,.),
(CL, /CL,), the fraction of apparent total clearance due to
active renal secretion (CL,_/CL/F), the fraction of renal clear-
ance due to glomerular filtration (CLgﬁ/CLR), and the fraction
of apparent total clearance due to glomerular filtration rate
(CLgﬁ/CL/F) were calculated from the parameters given.

Safety

Adverse Events (AEs) were reported spontaneously or after
non-leading questioning. The severity of each AE and the
relationship of each AE with the study drug were recorded.
Vital signs were monitored pre-dose and at 12, 24, 36, 48,
60, 72, 96, and 120 hours post-dose.

Statistical analysis

A formal sample size calculation was not performed;
however, a target of eight participants per group was
considered sufficient to evaluate clinically relevant effects
of renal impairment on the pharmacokinetics and safety
of prucalopride. Minor variations in this number (seven
in the moderate group and nine in the severe group) were
considered acceptable.

All statistical comparisons were performed using SAS
software (v 9.2; SAS Institute, Cary, NC). All statistical
inferences were based on two-sided tests with oo = 0.05.

Descriptive statistics were calculated by group for
all pharmacokinetic parameters. Analysis of variance
(ANOVA) was performed using type III sums of squares
for all pharmacokinetic parameters, excluding t . ANOVA
was conducted on both log scale and original scale for AUC _
and C__, and only on original scale for the other parameters.
Following ANOVA, comparison between each of the three
renal impairment groups and the normal renal function group
was performed using Fisher’s least significant difference
test. For t__, the Kruskal-Wallis test was used, followed by
the Wilcoxon rank—sum test, to make comparisons between
each of the three renal impairment groups and the normal
renal function group.

Demographic characteristics were assessed using descrip-
tive statistics, as were safety data (AEs, clinical laboratory
measurements, vital signs, and physical examination and
ECG findings). Demographic data among the four groups
were compared using one-way ANOVA (for continuous
variables) or the Cochran—-Mantel-Haenszel test (for nominal
categorical data).

Results

Demographics

In total, 34 participants received prucalopride and completed
the study. All 34 participants had evaluable plasma and
urine pharmacokinetic profiles and were included in the
pharmacokinetic analysis. Of these, ten had normal renal
function, eight had mild renal impairment, seven had moder-
ate renal impairment, and nine had severe renal impairment.
Demographic characteristics and disease characteristics are
shown in Table 1. The mean age of the overall population
was 59 years; 19 participants were men and 15 were women.
There were no clinically significant demographic differences
among the renal impairment groups.

Pharmacokinetic results

The overall absorption profile of prucalopride following
a single 2 mg oral dose was unaffected by the degree of
renal impairment (Figure 1). In all groups, mean t  was
approximately 3 hours, and there was no statistically sig-
nificant difference int___between groups (Table 2, P > 0.5
for all comparisons). C__ was approximately 4 ng/mL in
participants with normal renal function and in those with
mild or moderate renal impairment but slightly higher in
patients with severe renal impairment. However, there was
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Table | Baseline demographics and disease characteristics of all enrolled patients

Normal renal function

Mild renal impairment

Moderate renal impairment

Severe renal impairment

(N=10) (N=38) (N=7) (N=9)

Sex, N

Men/women 5/5 6/2 52 3/6
Age, years

Mean 59 63 63 52

(Range) (52-68) (46-74) (43-69) (45-59)
Weight, kg

Mean 70.3 78.2 90.1 753

(Range) (58.1-91.2) (54.9-107.5) (68.9—134.5) (56.7-98.9)
Height, cm

Mean 168 174 172 167

(Range) (158-183) (160-183) (163-188) (155-180)
Race, N

Caucasian 6 4 0

Black 2 4 3 9

Oriental 2 0 0
Creatinine clearance, mL/min

Mean 104 63 40 18

(Range) (86—123) (50-74) (25-49) (1'1-24)

no statistically significant difference in C__ _between patients
with renal impairment and those with normal renal function
(P > 0.1 for all comparisons; Table 2).

There were no statistically significant differences in
AUC_ and t, between participants with mild renal impairment
and those with normal renal function (Table 2). However,
a significantly higher systemic exposure and slower elimina-
tion of prucalopride was seen in patients with moderate or

severe renal impairment than in participants with normal
renal function (Table 2). AUC_ values were 1.5 and 2.3 times
higher (P = 0.002 and P < 0.001) in patients with moder-
ate and severe renal impairment, respectively, than in those
with normal renal function. In addition, mean t, increased
from 29.9 hours (normal renal function) to 42.5 hours and
46.9 hours (P=0.002 and P < 0.001) in moderate and severe
renal impairment, respectively (Table 2).

10 —&— Normal
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—4— Moderate

© —@— Severe

53

8 g

25
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3
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o ©
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0.01 T T T T 1

0 24 48 72 96 120
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Figure | Mean plasma concentration—time profiles of prucalopride by renal function group after a single oral 2 mg dose.
Notes: Renal status: normal (creatinine clearance = 80 mL/min/1.73 m?), mild impairment (50-79 mL/min/1.73 m?), moderate impairment (2549 mL/min/1.73 m?), and
severe impairment (=24 mL/min/1.73 m?).
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Table 2 Plasma and urinary pharmacokinetic parameters following a single oral dose of prucalopride 2 mg

Parameter, Normal renal Mild renal Moderate renal Severe renal P value for overall
mean t SD function impairment impairment impairment comparison?
(N=10) (N=8) (N=7) (N=9) (N=34)
C,.o nhg/mL 4.05 + 1.04 4.17 £ 0.98 3.77£0.76 5.12+ 1.57 0.253
P value vs normal® - 0.783 0.696 0.111 -
t . oh 32+ 1.1 3.0+£0.8 32+09 28+t 1.1 0.805
P value vs normal® - >0.999 0.776 0.523 -
AUC , ng - h/mL 109 + I5 136 + 27 165 + 48 251 £ 67 <0.001
P value vs normal® - 0.065 0.002 <0.001 -
t,, hours 299+57 33.7+54 42.5+10.2 46.9 + 8.0 <0.001
P value vs normal® - 0.286 0.002 <0.001 -
CL/F, L/hour 18.7 £3.0 152+32 13.0+3.7 85+26 <0.001
P value vs normal® - 0.025 <0.001 <0.001 -
PPB, % 32+6.1 31+£22 31+1.8 28+ 1.8 0.112
P value vs normal® - 0.683 0.643 0.023 -
Ae .., Mg 124 +0.09 1.02 + 0.24 0.80+0.13 0.53+0.19 <0.001
P value vs normal® - 0.011 <0.001 <0.001 -
Fe ,on 0.62 +0.04 0.51 +0.12 0.40 + 0.07 0.26 + 0.09 <0.001
P value vs normal® - 0.011 <0.001 <0.001 -
CL,, L/hour 122+ 1.8 85+27 59+13 26+0.8 <0.001
P value vs normal® - <0.001 <0.001 <0.001 -

Notes: P values for overall comparison among the four groups; P values for pair-wise comparisons between each renal impairment group and the normal renal function

group.
Abbreviations: Ae
zero to infinity; CL/F, apparent total body clearance; CL,, renal clearance; C

‘max’

Overall, there was no statistically significant differ-
ence in PPB among the four groups (P = 0.112). Pair-wise
comparison with the normal group showed a statistically
significant difference in PPB between patients with severe
renal impairment and participants with normal renal function
(28% vs 32%, respectively; P = 0.023; Table 2).

CL/F and CL, were both statistically significantly lower in
all renal impairment groups compared with the normal renal
function group (Table 2). The proportion of CL/F that was
accounted for by CL, decreased from 65% in participants with
normal renal function to 56%, 45%, and 30% in those with
mild, moderate, and severe renal impairment, respectively.

Accordingly, Fe decreased from 62% of the dose in

120 h

W cumulative amount of prucalopride excreted in the urine from 0 to 120 hours; AUC_, area under the plasma concentration—time curve from time
, maximum plasma concentration; Fe , .. cumulative fraction of the dose excreted unchanged
in urine from time 0 to 120 hours; PPB, plasma protein binding; SD, standard deviation; t,

terminal half-life; t _, timeto C_ .
max ma

v X

participants with normal renal function to 51% (P =0.011),
40% (P < 0.001), and 26% (P < 0.001) in those with mild,
moderate, and severe renal impairment, respectively. Passive
(CL,) and active (CL, ) renal excretion accounted for
approximately one-third and two-thirds of total renal clear-
ance, respectively, in all groups (Table 3). Increasing degrees
of renal impairment were associated with reductions in both
passive and active renal excretion. Decreasing CL_, was
significantly correlated with decreasing CL/F (R? = 0.607;
P < 0.001; Figure 2A) and CL, (R*> = 0.837; P < 0.001;
Figure 2B). No differences in the relationships between
CL_, and CL/F or CL, were observed between men and
women, or between different races (data not shown).

Table 3 Renal clearance parameters following a single oral dose of prucalopride 2 mg

Parameter, Normal renal function Mild renal impairment Moderate renal impairment Severe renal impairment
mean £ SD (N=10) (N=8) (N=7) (N=9)

CL,. L/hour 42+0.5 26+04 1.7+£03 0.8+0.2

CL,, L/hour 80+ 1.6 59+26 42+ 1.2 1.8+0.8

CLgﬁ/CLR 0.35+0.04 0.33+0.10 0.29 £ 0.08 0.32 +0.08

CL /CL, 0.65 £ 0.04 0.67 £0.10 0.71 £0.08 0.68 +0.08

CL/CL/F 0.23 £0.03 0.18 £ 0.04 0.14 £0.05 0.10 £0.03

CL,/CLF 0.43 £ 0.04 0.38+0.13 0.33£0.06 0.22 + 0.09

Abbreviations: CL_, active renal secretion rate; CL _/CL/F, fraction of apparent total clearance due to active renal secretion; CL_/CL,, fraction of renal clearance due to
active renal secretion; Cng glomerular filtration rate of prucalopride; CLg’r/CLR fraction of renal clearance due to glomerular filtration; CLg{r/CL/F, fraction of apparent total

clearance due to glomerular filtration rate; SD, standard deviation.
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Figure 2 Correlation between creatinine clearance (CL_;) and (A) apparent total body clearance (CL/F) and (B) renal clearance (CL,).
Notes: Renal status: normal (creatinine clearance = 80 mL/min/1.73 m2), mild impairment (50-79 mL/min/1.73 m?), moderate impairment (2549 mL/min/1.73 m?), and

severe impairment (=24 mL/min/1.73 m?).

Safety and tolerability
AE profiles were similar in the normal renal function group
and all three renal impairment groups. Most individuals
(32 patients, 94%) in this study experienced at least one
AE following single-dose administration of prucalopride.
The most common AEs were diarrhea (85% of patients),
abdominal pain (35%), headache (29%), and nausea
(18%). All participants who experienced nausea had some
degree of renal impairment. All but three AEs were mild
or moderate in severity; the only AEs classified as severe
were two cases of diarrhea and one of nausea. Two cases
of diarrhea, one case of nausea, and one case of myalgia
were categorized as being very likely to be related to the
study medication. The majority of other AEs (including
all cases of abdominal pain and the remaining cases of
diarrhea) were categorized as probably related to the study
medication.

There were no deaths and no serious AEs in the study and
no withdrawals from the study because of AEs. Furthermore,
no safety concerns were identified from results of clinical

laboratory investigations, vital signs, or ECG or physical
examination findings. There were no clinically significant
changes from baseline in blood pressure or mean heart rate
and no rhythm disorder AEs. Observed increases in corrected
QT intervals were not clinically significant and appeared to
reflect normal variations.

Discussion

This open-label single-dose study evaluated the pharmacoki-
netics of prucalopride in patients with different degrees of
renal impairment compared with individuals with normal renal
function. The pharmacokinetics of prucalopride observed in
participants with normal renal function in the present study
are consistent with those reported in other studies,*¢ which
have found that after a single oral dose of prucalopride 2 mg,
C,,. is reached within 2-3 hours, AUC_ is approximately
100-110ng - h/mL, and t,, is approximately 1 day. The results
of'the present study also confirm that, in patients with normal
renal function, prucalopride is predominantly excreted in the
urine (62% of the administered dose).

Drug Design, Development and Therapy 2012:6

submit your manuscript

413

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Smith et al

Dove

The present study shows that renal function does not
have any substantial effect on the absorption profile of
prucalopride. C__was reached within approximately 3 hours
in individuals with varying degrees of renal impairment, and
there were no statistically significant differences between
any of the renal impairment groups and the normal renal
function group. However, as anticipated from the predomi-
nantly renal elimination of prucalopride in individuals with
normal renal function, the overall exposure to prucalopride
increased with the severity of renal impairment. The increase
in exposure was modest in those with mild or moderate renal
impairment compared with healthy individuals; AUC_ was
1.3 times higher in patients with mild renal impairment and
1.5 times higher in those with moderate impairment, rela-
tive to patients with normal renal function. In patients with
severe renal impairment, the effect was more pronounced,
with AUC_ being 2.3 times higher than in individuals with
normal renal function.

The t, of prucalopride was also influenced by renal
impairment, being significantly longer in patients with mod-
erate (42.5 hours) or severe (46.9 hours) renal impairment
than in those with normal renal function (29.9 hours). The
PPB was slightly lower in the severe renal impairment group
(28%) than in the other groups (31%-32%). Although the
pair-wise comparison of PPB between those with normal
renal function and those with severe renal impairment was
found to be statistically significant (uncorrected for multi-
plicity), the difference between the groups was small and
considered unlikely to be of clinical relevance, particularly
because the PPB of prucalopride is low.

As expected, renal clearance and apparent total clearance
were reduced in proportion to the degree of renal impairment,
the effect on renal clearance being the most pronounced.
Whereas renal clearance of prucalopride accounted for 65%
of its overall clearance in the normal renal function group,
this proportion was reduced to 30% in patients with severe
renal impairment. In the group with normal renal function,
passive and active renal excretion represented one-third and
two-thirds of total renal excretion, respectively. These ratios
remained of the same order in the various renal impairment
groups, indicating that the effect of renal impairment was
similar on passive and active secretion.

Although prucalopride is currently only licensed for
the treatment of women, this study included both male and
female participants. There were no apparent differences
between men and women in the correlation between CL,,
CL/F, and CL_,,. Furthermore, there was no clear effect of
race on this correlation, despite the imbalance of ethnicities

in the different renal impairment groups (ie, only black
participants were included in the group with severe renal
impairment). This has also been confirmed in a previous
population pharmacokinetic analysis including healthy
participants, healthy elderly participants, patients with renal
impairment, and patients with chronic constipation, which
demonstrated that sex and race had no effect on the apparent
total clearance of prucalopride.?

Most of the participants in this study reported at least
one AE. Although only two cases were classified as being
very likely to be related to the study medication, 85% of
participants experienced diarrhea of at least mild severity
that was considered at least probably related to the study
drug. However, the severity of these AEs was within an
acceptable range and was consistent with the prokinetic
nature of prucalopride. In addition, the severity of the AEs
was unaffected by renal impairment status.

Phase III studies have shown that treatment with pru-
calopride 2 mg once daily is associated with an increased
frequency of spontaneous complete bowel movements in
adults with chronic constipation.>~ In the Phase III studies,
prucalopride was well tolerated, even at twice the recom-
mended daily dose. The present study shows that exposure
to prucalopride in individuals with mild or moderate renal
impairment is increased by 50% or less compared with those
with normal renal function. Given the acceptable safety pro-
file of prucalopride 4 mg once daily in Phase III trials, this
increased exposure is unlikely to result in poor tolerability;
therefore, prucalopride can be used at the recommended dose
of 2 mg once daily in these patients. However, clinically
meaningful increases in exposure were seen in patients with
severe renal impairment. A dose reduction to 1 mg once daily
is therefore recommended in this patient group.
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