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        INTRODUCTION

  Constipation is a common, oft en chronic, gastrointestinal motil-

ity disorder characterized by a diversity of symptoms including 

bloating, straining, abdominal pain, lumpy or hard stools, sensa-

tion of incomplete evacuation, and infrequent defecation (fewer 

than three bowel movements per week) ( 1–3 ). Th e estimated 

global prevalence of chronic constipation is 14% (( ref. 4 )) and it 

is more common in women and the elderly ( 5 ). Individual symp-

toms are frequently severe and can signifi cantly impair patients’ 

health-related quality of life (HRQoL) ( 6 ) and decrease work pro-

ductivity ( 1 ). Poor HRQoL in patients with constipation has been 

shown to be a predictor of increased health-care utilization ( 7 ).
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    METHODS:     This was a multicenter, stratifi ed, randomized, parallel-group, double-blind, placebo-controlled, 
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  A large proportion of patients are not satisfi ed with tradi-

tional treatment options for constipation (e.g., prescription and 

over-the-counter laxatives, and fi ber), mainly owing to lack of 

effi  cacy ( 1,8 ). Prucalopride is a 5-hydroxytryptamine receptor-4 

(5-HT 
4
 ) agonist that stimulates intestinal motility. Four phase 3, 

double-blind clinical trials with similar study designs have shown 

prucalopride to be signifi cantly more eff ective than placebo at 

alleviating symptoms of constipation and improving HRQoL aft er 

12 weeks of treatment ( 9–14 ). Prucalopride is currently licensed 

in Europe for the treatment of chronic constipation in women in 

whom laxatives fail to provide adequate relief. A recent systematic 

review demonstrated the effi  cacy of prucalopride and other 5-HT 
4
  

agonists on outcomes that are important to the patient, and high-

lighted its favorable safety profi le ( 15 ).

  Although men were included in all of the pivotal phase 3 

trials, they accounted for ~10% of patients enrolled. Th is refl ects 

the smaller number of men who seek medical care for chronic 

constipation. Th erefore, the primary objective of this study was 

to assess the effi  cacy of prucalopride compared with placebo over 

12 weeks of treatment in men with chronic constipation. Consis-

tent with previous trials, the primary end point was defi ned as the 

proportion of patients with a mean of three or more spontaneous 

complete bowel movements (SCBMs) per week evaluated over the 

entire treatment period. Secondary objectives were to evaluate the 

eff ect on symptoms, HRQoL, global assessment of illness severity, 

safety, and tolerability of prucalopride compared with placebo in 

this population.

    METHODS

   Patients

  Men aged 18 years and older with chronic constipation were 

eligible for inclusion in the study. Chronic constipation was 

defi ned, according to the Rome III criteria ( 3 ), as two or fewer 

SCBMs (bowel movements that are not preceded within 24 h by 

the use of laxatives or enema and that result in a feeling of com-

plete evacuation) per week, as well as one or more of the follow-

ing for at least 6 months: at least 25% of stools being very hard 

or hard; sensation of incomplete evacuation following at least 

25% of defecations; and straining at defecation for at least 25% 

of the time.

  Patients with drug-induced constipation, or constipation 

secondary to causes such as endocrine disorders, metabolic 

disorders, neurological disorders, organic disorders of the large 

bowel, or surgery, were excluded from the trial. In addition, 

patients were excluded if they had a history of clinically signifi cant 

(as evaluated by the investigator) cancer, cardiac, vascular, liver, 

pulmonary, endocrine, neurological, or psychiatric disorders, or 

metabolic disturbances. Individuals were also excluded if they 

had previously used prucalopride.

  Th e study was carried out in accordance with the Interna-

tional Conference on Harmonisation of Good Clinical Practice 

guidelines ( 16 ), the principles of the Declaration of Helsinki ( 17 ), 

and local ethical and legal requirements. Th e study protocol was 

approved by local ethics committees before study initiation, and 

all patients provided written informed consent before inclusion in 

the trial.

    Trial design

  Th is was a multicenter, stratifi ed, randomized, parallel-group, 

double-blind, placebo-controlled, phase 3 study (ClinicalTrials.

gov identifi er: NCT01147926). It was carried out at 66 sites across 

Europe (Belgium, Bulgaria, Czech Republic, Denmark, France, 

Germany, the Netherlands, Poland, Romania, and the United 

Kingdom) from September 2010 to October 2013.

  Th e trial design is shown in   Figure   1  . Aft er an initial screen-

ing visit, there was a 2-week run-in phase; patients who required 

a colonoscopy aft er screening had a 4-week run-in and those who 

had been using agents that infl uence bowel habits, which were 

stopped at screening, had a 3-week run-in. At baseline, patients 

were randomized (using a central interactive web-based response 

system or an interactive voice response system) 1:1 to receive pru-

calopride or placebo once daily. Randomization was stratifi ed on 

the basis of number of complete bowel movements (CBMs) per 

week during the run-in period (0 or >0) and by country. Th ey 

were instructed to take their treatment before breakfast. Patients 

younger than 65 years took prucalopride 2 mg once daily, whereas 

those aged 65 years or older started on a daily dose of prucalo-

pride 1 mg. Th e dose was increased to 2 mg in the case of insuf-

fi cient response (mean of <3 SCBMs per week in the previous 2 

weeks), evaluated at week 2 or 4. No further dose adjustments were 

allowed. Patients returned to the treatment center at weeks 2, 4, 8, 

and 12 aft er the baseline visit (week 0).

  Th e use of agents that infl uence bowel habits, such as prokinet-

ics, anticholinesterases, or anticholinergic drugs, was disallowed 

during the trial. Laxative use was also disallowed during the trial, 

except for bisacodyl that was allowed as a rescue medication if 

patients had not had a bowel movement for three or more con-

secutive days. Th e use of rescue medication was not permitted in 

the 24 h before or 48 h aft er the baseline visit.

    Assessments

  Patients were asked to keep daily electronic diaries (e-diaries) for 

the duration of the study to record bowel movement frequency 

(the date and time of each bowel movement) and consistency 

(using the Bristol Stool Scale) ( 18 ), degree of straining (no strain-

ing, mild straining, moderate straining, severe straining, or very 

severe straining), feeling of complete evacuation aft er a bowel 

movement (yes or no), and use of rescue medication or enema, if 

any. Th e primary effi  cacy end point was the proportion of patients 

with an average weekly frequency of three or more SCBMs per 

week (responders) over 12 weeks of treatment. Th e proportion of 

responders during each week and each 4 weekly period was also 

assessed. Secondary effi  cacy variables derived from the e-diary 

data were evaluated over the 12-week treatment period.

  At baseline, week 4, and week 12, patients completed a global 

assessment of the severity of their constipation over the past 

2 weeks, which they were asked to assess on a 5-point scale 

(0, absent; 4, very severe). At baseline and weeks 4 and 12, 

participants were asked to complete the Patient Assessment of 
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Constipation—Symptoms (PAC-SYM) questionnaire ( 19 ). Th is 

validated psychometric instrument comprises 12 items that assess 

the severity of constipation symptoms over the past 2 weeks on 

three subscales (stool, abdominal, and rectal symptoms) using a 

5-point Likert-type scale (0, absent; 4, very severe). Th e overall 

score is calculated as the mean rating across all items. Th e clini-

cally signifi cant cutoff  was defi ned as an improvement in total 

PAC-SYM score of at least 1 point from baseline.

  Th e Patient Assessment of Constipation—Quality of Life (PAC-

QOL) questionnaire was administered at baseline and weeks 4 

and 12. Th e PAC-QOL questionnaire assesses constipation-related 

HRQoL parameters on four subscales (physical discomfort, psy-

chosocial discomfort, worries and concerns, and satisfaction) that 

are scored on a 5-point Likert-type scale (0, none/not at all; 4, 

extremely/all the time) ( 20,21 ).

    Adverse events and safety

  Th e occurrence of treatment-emergent adverse events (TEAEs) 

was recorded from signing of informed consent at screening to the 

fi nal visit. All adverse events (AEs) starting at or aft er fi rst dosing 

and occurring up to 5 days aft er the fi nal dose of investigational 

product were considered to be TEAEs. In addition, all AEs that 

started before the fi rst dosing but that worsened in severity at or 

aft er the fi rst dose were considered to be TEAEs. Serious TEAEs 

were recorded until 30 days aft er the fi nal dose of the investiga-

tional product. Vital signs were monitored, electrocardiography 

was carried out, and samples for blood and urine tests were col-

lected at screening, at baseline, and at the 4- and 12-week visits or 

on early discontinuation. Physical examinations were carried out 

at screening and at week 12 or early discontinuation.

    Statistical methods

  Previous pivotal phase 3 studies of prucalopride showed that, dur-

ing treatment, the percentage of men with three or more SCBMs 

per week was in the range 11–21% for placebo and 20–29% for 

prucalopride, on the basis of a sample of 20–30 men per treatment 

group per study (~10% of the study population). For this study, 

a sample size of 174 patients per treatment arm was used, which 

was considered suffi  cient to detect a 14% diff erence in response 

rate between placebo (14%) and prucalopride (28%) at a power 

of 90%.

  Th e safety population included all randomized patients 

who took at least one dose of the trial medication. Th e modifi ed 

intent-to-treat (mITT) population included all randomized 

patients who took at least one dose of the trial medication, but 

excluded 12 patients from one site where a serious breach in good 

clinical practice was identifi ed before unblinding. All effi  cacy 

analyses were carried out using data from the mITT popula-

tion. Sensitivity analysis of effi  cacy parameters was carried out 

using data from two subsets of the mITT population: the 

per protocol population (which excluded patients who 

discontinued investigational product before day 28 of the 

treatment duration or had another important protocol viola-

tion that potentially could have infl uenced effi  cacy) and the 

completers population (which excluded patients who discon-

tinued the study, or whose treatment duration in the study was 

<81 days).

  Data on demographics, baseline characteristics, and AEs were 

presented descriptively. For e-diary end points, patients with 

fewer than 14 days of diary data were assumed to be non-respond-

ers. For patients with 7 or more days of data aft er the fi rst week of 

treatment but fewer than 84 days of e-diary data, the information 

from the last 7 days was repeatedly copied for all missing days until 

the end of the study. A Cochran–Mantel–Haenszel test, stratifi ed 

for the randomization stratifi cation factors (0 or >0 CBMs per 

week during the run-in period and country), was used to com-

pare the primary end point for prucalopride vs. placebo. Sensitiv-

ity analyses of the primary end point were performed using the 

following: a generalized linear mixed model for repeated meas-

ures (with treatment, week, treatment×week, country, and num-

ber of CBMs/week during the run-in period (0 or >0) as factors 

and baseline SCBM as a covariate, fi tted by the direct likelihood 

technique); multiple imputation to impute missing weekly fre-

quencies of SCBMs (on the basis of the treatment group to which 

the participant with missing data belonged); and the Cochran–

Mantel–Haenszel test (as for the primary effi  cacy analysis). Th ese 

analyses were conducted on the completers’ population and on 

the per protocol population). Subgroup analyses were carried out 

on the primary end point comparing results by country and by 

number of CBMs at baseline (0 or >0).

     RESULTS

   Patient characteristics and baseline demographics

  In total, 374 patients were randomized, of whom four did not 

receive treatment and were excluded from the safety population 

Screening

(Visit 1) (Visit 2) (Visit 3) (Visit 4) (Visit 5) (Visit 6)

Run-in perioda

Prucalopride 2 mg once dailyb

Placebob

Baseline
Week 0

Week 2 Week 4 Week 8 Week 12

 Figure 1 .     Study design.  a Two to four weeks.  b Elderly patients (≥65 years old) started on prucalopride 1 mg once daily (or matching placebo); this could be 

increased to 2 mg once daily (or matching placebo) at the week 2 or week 4 visit if effi cacy was insuffi cient.
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(  Supplementary Figure 1  online ). Th e primary and second-

ary analyses were carried out on the mITT population, which 

included 181 patients taking placebo and 177 patients taking pru-

calopride, and excluded 12 patients owing to a serious breach of 

good clinical practice at one site. Sensitivity analyses of the pri-

mary end point were carried out on two subpopulations of the 

mITT population: the per protocol population (prucalopride, 146; 

placebo, 145) and the completers population (prucalopride, 146; 

placebo, 147). Th e majority of randomized patients completed the 

study (318 (85.0%)). Th e main reasons for discontinuation were 

withdrawal of consent (19 (5.1%)), TEAE(s) (13 (3.5%)), and non-

compliance (9 (2.4%)). Th e discontinuation rates were similar 

in the two treatment groups (prucalopride, 29 patients (15.5%); 

placebo, 27 patients (14.4%)).

  Baseline demographics of the safety population are presented in 

  Table   1  .Th e majority of patients were white (96.8%) with a mean 

age of 58.5 years (s.d., 16.91 years). Patients had an average dura-

tion of constipation of 9.2 years (s.d., 11.63 years). At baseline, 

9.7% of patients had no SBMs per week, and 28.1% had an aver-

age of between zero and one SBM per week. Th e most common 

constipation-related symptoms at baseline were a feeling of not 

completely emptying the bowels (24.4%), straining (22.2%), and 

infrequent defecation (19.5%). Th ere was a statistically signifi cant 

diff erence between groups in the proportion feeling that they do 

not completely empty their bowels at baseline ( P= 0.009), reported 

by more subjects in the prucalopride treatment group (30.4%) 

than the placebo group (18.3%).

  However, there was not a signifi cant diff erence between groups 

in the number of CBMs (0 or >0) during the run-in period 

( P =0.2869).

    Effi cacy

   Primary end point  .     Over 12 weeks of treatment, statistically sig-

nifi cantly more patients achieved a mean of three or more SCBMs 

per week in the prucalopride group (37.9%) than in the placebo 

group (17.7%;  P <0.0001;   Figure   2  ). Th e number needed to treat 

was 5 (95% confi dence interval (CI), 4, 10). Th e results of sensitiv-

ity analyses using the per protocol and completers populations, a 

generalized linear mixed model for repeated measures, multiple 

imputation, and logistic regression, were consistent with the pri-

mary analysis (data not shown).

  Th e proportion of patients achieving three or more SCBMs per 

week was statistically signifi cantly ( P <0.005) greater in the pruca-

lopride group than in the placebo group over weeks 1–4, 5–8, and 

 Table 1  .     Baseline demographics of the safety population 

    Placebo (   N   =186)    Prucalopride (   N   =184)    Total (   N   =370)  

  Age, years  

  Mean (s.d.)  58.5 (16.28)  58.4 (17.57)  58.5 (16.91) 

  <65 Years,  n  (%)  115 (61.8)  104 (56.5)  219 (59.2) 

  Race, n (%)  

  White  179 (96.2)  179 (97.3)  358 (96.8) 

  Black  3 (1.6)  5 (2.7)  8 (2.2) 

  Asian/other  4 (2.2)  0 (0.0)  4 (1.1) 

 Mean (s.d.) duration of constipation, years  9.2 (11.35)  9.2 (11.94)  9.2 (11.63) 

  Number of SBMs per week,   a    n (%)  

  0  14 (7.5)  22 (12.0)  36 (9.7) 

  >0 To ≤1  48 (25.8)  56 (30.4)  104 (28.1) 

  >1 To ≤2  102 (54.8)  90 (48.9)  192 (51.9) 

  >2 To ≤3  10 (5.4)  8 (4.3)  18 (4.9) 

  >3  12 (6.5)  8 (4.3)  20 (5.4) 

  Main symptom,   a    n (%)  

  Feeling of not completely emptying the bowels  34 (18.3)  56 (30.4)  90 (24.4) 

  Straining  44 (23.7)  38 (20.8)  82 (22.2) 

  Infrequent defecation  42 (22.6)  30 (16.4)  72 (19.5) 

  Hard stools  23 (12.4)  25 (13.7)  48 (13.0) 

  Abdominal bloating  22 (11.8)  16 (8.7)  38 (10.3) 

  Abdominal pain  21 (11.3)  18 (9.8)  39 (10.5) 

 SBM, spontaneous bowel movement. 

   a   Average over past 6 months, as estimated by patients at screening.  
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treatment groups was 1.0 (1.76) and 0.6 (1.56), which corresponds 

to a mean (s.d.) decrease vs. run-in of 0.7 (1.84) and 1.0 (1.96), 

respectively. Overall, 43.1% of patients in the placebo group and 

58.8% of those in the prucalopride treatment group used no rescue 

medication during the treatment period.

  At baseline, 56.2% of patients in the placebo group and 67.6% of 

those in the prucalopride group rated their constipation as severe 

or very severe. At the fi nal on-treatment assessment, constipation 

was rated as severe or very severe by 30.4% of patients who received 

placebo and by 21.9% of those who received prucalopride. Th e dis-

tribution of constipation severity across the fi ve possible responses 

(absent, mild, moderate, severe, and very severe) was statistically 

signifi cantly diff erent ( P <0.05) between the treatment groups at all 

time points, with more individuals in the prucalopride treatment 

group rating their constipation as severe or very severe at baseline 

and more in the placebo treatment group, rating their constipa-

tion as severe or very severe at all time points on therapy. Th e pro-

portion of patients rating their constipation treatment as “quite a 

bit” or “extremely” eff ective at the fi nal on-treatment assessment 

was 30.4% and 46.7% in the placebo and prucalopride treatment 

groups, respectively. Th e diff erence between the treatment groups 

was statistically signifi cant ( P <0.0001).

  Th e mean PAC-SYM overall score was 1.75 (s.d., 0.67) at base-

line for patients in the placebo group and 1.84 (s.d., 0.66) in the 

prucalopride group. Th e mean change from baseline (improve-

ment) in the PAC-SYM overall score was numerically greater 

in the prucalopride group (–0.76; s.d., 0.77) than in the placebo 

group (–0.59; s.d., 0.76) at the fi nal on-treatment assessment; how-

ever, this change was not statistically signifi cant ( P =0.0623).

  Th ere was also no statistically signifi cant diff erence ( P =0.3152) 

in the proportion of patients with a clinically signifi cant improve-

ment in the total PAC-SYM score of at least 1 point from baseline 

between the placebo (30.4%) and prucalopride (34.9%) treatment 

groups. In the overall population, the PAC-SYM stool-symptom 

subscale score was highest at baseline, with 63% of patients scor-

ing their stool symptoms as severe to very severe (average score 

≥3). For abdominal and rectal symptoms, these proportions were 

27% and 11%, respectively. Signifi cantly more patients had stool 

symptom improvements of at least 1 point in the prucalopride 

group (53.3% ( n =90)) than in the placebo group (36.3% ( n =62); 

 P =0.0005) at the fi nal on-treatment assessment. Th ere was no 

statistically signifi cant between-group diff erence at the fi nal on-

treatment assessment for the abdominal symptom (placebo, 

35.1% ( n =60); prucalopride, 39.1% ( n =66);  P =0.4874) and rectal 

symptom subscales (placebo, 29.2% ( n =50); prucalopride, 34.9% 

( n =59);  P =0.2759).

  Th e mean change from baseline in the PAC-QOL score at 

the fi nal on-treatment assessment was statistically signifi cantly 

greater in the prucalopride group (–0.79 (s.d., 0.84)) than in 

the placebo group (–0.59 (s.d., 0.82);  P =0.0158); a reduction in 

PAC-QOL score indicates an improvement. Th e proportion of 

patients with at least a 1 point improvement in the overall PAC-

QOL score at the fi nal on-treatment assessment was 32.7% for 

placebo and 40.2% for prucalopride ( P =0.0755). For the 

PAC-QOL patient satisfaction subscale, 52.7% of patients taking 

9–12 (prucalopride, 29.9%, 41.2%, and 39.0%, respectively; pla-

cebo, 14.9%, 23.2%, and 23.8%, respectively;   Figure   2  ). In the sub-

group analysis by country, the proportion of responders was higher 

in the prucalopride group (range, 20.0–66.7%) than in the placebo 

group (range, 0–55.6%) for all countries. In the subgroup analysis 

by baseline severity, there was a signifi cantly higher proportion of 

responders in the prucalopride group than in the placebo group 

for those patients with zero CBMs during run-in (31.8 and 10.0%, 

 P =0.0003) and for those patients with a mean of more than zero 

CBMs per week during run-in (43.5 and 23.8%,  P =0.0081).

    Secondary end points  .      Supplementary Table 1  presents the 

secondary end point variables. Statistically signifi cantly more 

patients treated with prucalopride than those treated with placebo 

achieved a mean of three or more SCBMs per week in addition 

to an increase of one or more SCBM per week for at least 75% 

of the whole treatment period and at least 75% of the last third 

of the treatment period (prucalopride, 27.7%; placebo, 12.2%; 

 P =0.0002). Th e proportion of patients with three or more SBMs, 

CBMs, and bowel movements per week, respectively, over the 

12-week study period was statistically signifi cantly higher in 

the prucalopride group (77.4%, 39.5%, and 80.8%, respectively) 

than in the placebo treatment group (60.8%, 21.5%, and 68.0%; 

 P =0.0011,  P =0.0001, and  P =0.0064, respectively).

  At baseline, the mean percentage of SBMs with hard/very hard 

consistency was 51.2% (s.d., 39.57%) in the placebo group and 

56.2% (s.d., 39.79%) in the prucalopride group. During the treat-

ment period, this average percentage was 31.9% (s.d., 29.86%) in 

the placebo group and 26.9% (s.d., 28.27%) in the prucalopride 

group. From the intake of investigational product on day 1, the 

median time to the fi rst SCBM was 218.9 h (CI, 143.93, 291.43) in 

the placebo group and 110.3 h (CI, 70.80, 172.77) in the prucalo-

pride group,  P =0.009.

  Th e mean (s.d.) number of bisacodyl tablets used per week 

during the treatment period in the placebo and prucalopride 
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 Figure 2 .     Proportion of patients with a mean frequency of three or more 

SCBMs per week. * P <0.005, ** P ≤0.0001. SCBM, spontaneous complete 

bowel movement.

        



The American Journal of GASTROENTEROLOGY    www.amjgastro.com

746

F
U

N
C

T
IO

N
A

L
 G

I 
D

IS
O

R
D

E
R

S

VOLUME 110 | MAY 2015

Yiannakou  et al. 

prucalopride showed an improvement of at least 1 point com-

pared with 38.8% of patients in the placebo group ( P =0.0035). 

For the other PAC-QOL subscales, the diff erences between the 

proportions of patients in the prucalopride group and in the pla-

cebo group with an improvement of at least 1 point at the fi nal 

on-treatment assessment were: 50.3% vs. 39.2% ( P =0.0249) for 

the physical discomfort subscale, 30.2% vs. 24.6% ( P =0.1234) 

for the psychosocial discomfort subscale, and 37.3% vs. 29.2% 

( P =0.0637) for the worries and concerns subscale.

     Safety

  An overview of the most common TEAEs in the safety popu-

lation is shown in   Table   2  , and the complete list of TEAEs is 

provided as  Supplementary Material  ( Supplementary Table 2 ). 

A total of 78 patients (42.4%) in the prucalopride group and 64 

patients (34.4%) in the placebo group experienced at least one 

TEAE. Th ese were considered by the investigator to be related to 

the investigational product in 42 patients (22.8%) and 25 patients 

(13.4%), respectively. Th e relative risk of experiencing a TEAE in 

the prucalopride group compared with the placebo group was 1.23 

(CI, 0.95, 1.60); there was no statistically signifi cant diff erence in 

the rate of TEAEs between the prucalopride and placebo groups. 

Th e most common TEAEs associated with the use of prucalopride 

were gastrointestinal disorders (diarrhea, nausea, and abdominal 

pain) and headache. Gastrointestinal disorders were experienced 

by 37 patients (20.1%) in the prucalopride group compared with 

26 (14.0%) in the placebo group. Headache was experienced by 

17 patients (9.2%) who received prucalopride and 7 patients 

(3.8%) taking placebo.

  Th e majority of patients with at least one TEAE experienced 

TEAEs that were mild to moderate in severity (prucalopride, 75 

(96.2%); placebo, 61 (95.3%)). Serious TEAEs were experienced 

by one patient taking prucalopride (0.5%; atrial fi brillation) 

and four patients in the placebo group (2.2%; one case each of 

myocardial ischemia, lower limb fracture, glottis carcinoma, and 

atelectasis), none of which were considered by the investigator to 

be related to the investigational product. Th e case of atrial fi brilla-

tion occurred in a patient with a previous medical history of the 

condition; the investigator considered this episode to be of moder-

ate severity and unrelated to treatment. Th e arrhythmia resolved 

with medical management the following day and the patient com-

pleted the study. Th e overall incidence of cardiovascular AEs was 

low, reported by two subjects in the placebo group (one case of 

angina pectoris and one case of myocardia ischemia) and one sub-

ject in the prucalopride treatment group (one case of coronary 

artery occlusion). Th ere were no fatalities in the study. Six patients 

(3.3%) in the prucalopride group and seven patients (3.8%) in the 

placebo group experienced TEAEs that led to permanent discon-

tinuation of the investigational product, all of which were mild to 

moderate in severity. Th e most common TEAEs leading to per-

manent discontinuation in the prucalopride treatment group were 

diarrhea, nausea, headache, and dizziness, which were reported for 

3 (1.6%), 2 (1.1%), 3 (1.6%), and 2 (1.1%) patients, respectively 

(patients could have more than one TEAE leading to discontinu-

ation). Th e mean changes from baseline in clinical laboratory and 

electrocardiogram parameters were generally small and no changes 

were considered clinically relevant. Th ere was one event of electro-

cardiogram QT prolonged in the prucalopride group, in a subject 

who reported no other concomitant AEs, that was noted at week 4, 

before returning to normal at week 12. Th is event was considered to 

be non-serious and did not lead to treatment discontinuation.

     DISCUSSION

  In this study, the effi  cacy of prucalopride once daily compared 

with placebo was assessed over 12 weeks of treatment in men with 

chronic constipation. Prucalopride was signifi cantly more eff ec-

tive than placebo at increasing the number of bowel movements 

and improving the mean HRQoL score in this population.

  Th ese fi ndings were confi rmed across all sensitivity analyses and 

are consistent with the overall results from the four previously pub-

lished phase 3 trials, which enrolled predominantly female patients 

( 9–14 ). Th e design of the present study is comparable to that of 

the pivotal phase 3 trials, and the same primary end point (the 

proportion of patients with a mean of three or more SCBMs per 

 Table 2  .     Summary of TEAEs in the safety population 

    Placebo 

(   N   =186),    n    (%)  

  Prucalopride 

(   N   =184),    n    (%)  

  ≥1 TEAE   64 (34.4)  78 (42.4) 

   ≥1 TEAE considered 

treatment-related 

 25 (13.4)  42 (22.8) 

  ≥1 Mild TEAE as worst severity  37 (19.9)  51 (27.7) 

   ≥1 Moderate TEAE as worst 

severity 

 24 (12.9)  24 (13.0) 

  ≥1 Severe TEAE as worst severity  3 (1.6)  3 (1.6) 

  ≥1 Serious TEAE  4 (2.2)  1 (0.5) 

   ≥1 Serious TEAE considered 

treatment-related 

 0 (0.0)  0 (0.0) 

 Deaths  0 (0.0)  0 (0.0) 

 ≥1 TEAE leading to permanent 

discontinuation 

 7 (3.8)  6 (3.3) 

  Types of TEAE  

  Gastrointestinal disorders  26 (14.0)  37 (20.1) 

   Diarrhea  3 (1.6)  12 (6.5) 

   Nausea  4 (2.2)  11 (6.0) 

   Abdominal pain  11 (5.9)  8 (4.3) 

  Nervous system disorders  11 (5.9)  22 (12.0) 

   Headache  7 (3.8)  17 (9.2) 

   Dizziness  3 (1.6)  4 (2.2) 

  Infections and infestations  16 (8.6)  10 (5.4) 

   Infl uenza  4 (2.2)  1 (0.5) 

   Nasopharyngitis  5 (2.7)  1 (0.5) 

 TEAE, treatment-emergent adverse event. 

 TEAEs include the most common types (affecting >2% of the treatment group). 
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of chronic constipation in men. Both the effi  cacy and safety results 

of this study were in line with observations in the overall pruca-

lopride population studied to date, which has included predomi-

nantly female patients. Prucalopride was generally well tolerated 

and no new safety signals were identifi ed.
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 Study Highlights

   WHAT IS CURRENT KNOWLEDGE 

   ✓      Chronic constipation has an estimated global prevalence of 
14% and is more common in women than in men. 

  ✓      Prucalopride is a 5-hydroxytryptamine receptor agonist that 
stimulates intestinal motility. It is currently licensed in 
Europe for the treatment of chronic constipation in women 
in whom laxatives fail to provide adequate relief. 

  ✓      Phase 3 trials have shown that prucalopride is signifi cantly 
more effective than placebo at alleviating symptoms of 
constipation; however, the patient populations in these 
investigations included predominantly women (~90%). 

    WHAT IS NEW HERE 

   ✓      Similar to the previous phase 3 clinical trials in, predomi-
nantly, women, prucalopride once daily was found to be 
signifi cantly more effective than placebo at increasing the 
number of bowel movements and improving health-related 
quality of life in men with chronic constipation. 

  ✓      Prucalopride has a good safety profi le and is generally well 
tolerated in men.   
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week) was investigated in all studies. In this study, the diff erence 

in response to prucalopride compared with placebo (therapeutic 
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otal phase 3 trials of prucalopride (9.9–20.0%; ( refs 9–11,14 )). Th is 

demonstrates that the response rate to prucalopride is similar in 
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medication in the prucalopride patient group (41.2%) than in the 

placebo group (56.9%). Th e improvement in HRQoL in patients 
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  Prucalopride had a good safety profi le and was well tolerated in 
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was low across both treatment groups. Th e most common TEAEs 

associated with the use of prucalopride were gastrointestinal dis-

orders (diarrhea, nausea, and abdominal pain) and headache. Th e 

types and frequencies of TEAEs, clinical laboratory abnormalities, 

and other safety parameters in the prucalopride treatment group 

were comparable to those in the placebo group. No new safety sig-

nals were identifi ed. In particular, this study demonstrated a good 

cardiovascular safety profi le for prucalopride. Unlike the previous, 

less selective 5-HT 
4
  agonists that were withdrawn from the mar-

ket because of the association with fatal arrhythmias related to QT 

prolongation and other cardiovascular AEs, prucalopride is highly 

selective. Th e safety of prucalopride has been confi rmed in a num-

ber of previous large-scale studies, including a thorough QT study 

and a trial specifi cally in elderly patients ( 22–24 ).

  A potential limitation of this study is that only European study 

sites were included and that the trial was restricted to 12 weeks. 

However, as this is the fi rst prucalopride investigation to focus 

solely on effi  cacy in men, a larger sample size of male patients was 

achieved in this trial compared with the previous studies.

  On the basis of these fi ndings, it can be concluded that pruca-

lopride once daily, taken for 12 weeks, is eff ective in the treatment 
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