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INTRODUCTION 

Chronic Idiopathic Constipation (CIC), defined as 

constipation in which the underlying cause is unknown (ie, 

not caused by another disease or a medication), is a 

common and often enervating medical illness encountered 

by physicians daily. Several working groups (World 

Gastroenterology Organization, American 

Gastroenterological Association, American College of 

Gastroenterology, and the Rome Foundation working 

group) have recognized that the condition comprises 

multiple symptoms, including straining during defecation, 

lumpy or hard stools, sensation of incomplete evacuation, 

and fewer than 3 defecations per week.1 (Table 1) 

Additionally, patients with CIC often feel bloated and have 

abdominal pain. CIC represents an extremely troublesome 

disorder with a profound negative impact on health-related 
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quality of life as other chronic conditions such as diabetes 

or heart disease and depression in women.2,3 Also, CIC can 

lead to increased risk for serious complications and has 

been associated with comorbidities such as faecal 

impaction, diverticular disease, and rectal prolapse.4 The 

prevalence of chronic constipation is 10.0% -14.9% in the 

USA.5,6 An estimated 35 million adults have CIC in the 

United States (US).6 Chronic idiopathic constipation is 

more prevalent in women, non-Whites, and elderly 

patients. Chronic idiopathic constipation is associated with 

lower socioeconomic status, low fibre diet, and lack of 

exercise.6-9 

Table 1: Modified ROME Foundation diagnostic 

criteria for functional constipation. 

Patients with <3 SCBMs per week and at least 2 of 

the following for at least 25% of the time, and 

symptoms must have occurred at least 6 months 

prior to diagnosis and should have been present 

during the last 3 months 

Straining during defecations 

Lumpy or hard stools 

Sensation of incomplete evacuation 

Sensation of anorectal obstruction/blockage 

Manual maneuvers to facilitate defecations (e.g., 

digital evacuation, support of pelvic floor) 

SCBM: Spontaneous complete bowel movement 

The goal of treatment for CIC is to reinstate normal bowel 

function, thereby increasing complete spontaneous bowel 

movement (CSBM) leading to an improvement in health-

related quality of life. Current treatment for CIC includes 

lifestyle modifications, over-the-counter medications, and 

prescription medications. Presently, the only approved, 

prescription products for CIC in the US are prosecretory 

agents. In general, prosecretory agents act by enhancing 

fluid secretion into the GI tract. 

Three drugs are currently licensed in the US: lubiprostone, 

linaclotide, and plecanatide. Tegaserod, a non-selective 5-

HT4 agonist working by stimulating gut motility via 5-

HT4 agonism was approved in the US in 2002 for the 

treatment of IBS-C and CIC but was later voluntarily 

withdrawn from the US market in 2007 market due to 

reports of serious cardiovascular ischemic events, unstable 

angina, heart attack, and stroke.  

In spite of available treatment options, there continues to 

be vast patient discontent with results and an overall unmet 

need for additional treatment options for CIC, while 

counting on a different mechanism of action than presently 

available prosecretory agents.10-11  

Prucalopride is a highly selective 5-hydroxytryptamine 

type 4 (5-HT4) receptor agonist developed by Shire 

Pharmaceuticals that stimulates colonic motility providing 

substantial symptomatic improvement in patients with 

CIC. It acts by increasing the number and amplitude of 

high amplitude propagating contractions (HAPCs), ie, the 

peristaltic contractions moving the contents of the colon 

forward as against osmotic laxatives and prosecretory 

products which use alternative mechanisms of action. The 

US Food and Drug Administration (FDA) has approved 

Shire’s Prucalopride (Motegrity) in December 2018 for the 

treatment of CIC.12 

MECHANISM OF ACTION  

It has been found that serotonin plays important role in 

colonic motility; hence serotonin receptors have long been 

targets for research in treatment of CIC. Prucalopride is a 

dihydro-benzofuran carboxamide derivative approved in 

October 2009 by the European Medicine Agency for the 

treatment of Functional constipation (FC) in adults in 

whom treatment with laxatives failed to provide relief. It 

is a highly selective 5-hydroxytryptamine type 4 (5-HT4) 

receptor agonist that effectually enhances propulsive 

motor patterns in the large intestine due to a high affinity 

for 5-HT4 receptors in gastrointestinal (GI) tissues. It 

works by enhancing longitudinal smooth muscle 

contraction and promoting propulsion of luminal contents 

while reducing the resistance potentially produced by 

circular smooth muscle contractions.13,14 Moreover, 

administration of prucalopride induces HAPC, that are 

grossly decreased or absent in patients with CIC.15,16 The 

drug’s affinity for other receptors is present only at 

concentrations that exceed its 5-HT4 receptor affinity by 

at least 150 times. Prucalopride is therefore differentiated 

from other 5-HT4 receptor agonists such as tegaserod and 

cisapride, whose affinity for other receptors/channels such 

as 5-HT1,2 (tegaserod) and the 5-HT2 and human Ether à-

go-go Related Gene (hERG) channel (cisapride) is in the 

same range as their affinity for the 5-HT4 receptor.17 

CLINICAL PHARMACOLOGY 

Prucalopride has low plasma protein binding, with mean 

values ranging from 28.9% to 33.3%. It is rapidly absorbed 

from the gastrointestinal tract when given orally. The 

bioavailability of the drug is high (>93%) and is not altered 

by intake of food. The drug can be taken at any time of the 

day, however, in clinical practice it is usually suggested to 

take it early morning, as it supplements with the 

physiologic reflexes stimulating colonic motility. Once 

given orally, the maximum concentration is reached within 

2-3 hours and its plasma terminal half-life is projected to 

be about 30 h.  

The steady state is achieved after 4-7 days of treatment, and 

plasma concentration directly increases by increasing the 

dose. Because of these characteristics prucalopride can 

reach the therapeutic effect rapidly, with the first 

spontaneous bowel movement expected after a median of 

2.5 hours and the first spontaneous complete bowel 

movement within a median of 50-54 hours.18-19 

Prucalopride is barely metabolized in humans: only small 

quantities of its metabolites can be found in urine and 

faeces, whereas 60% of the drug can be found unchanged 

in urine and 6% in faeces. Renal parameters of the 
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individual determine renal clearance (Cl renal) and 

apparent total clearance of the drug: in subjects with mild 

renal impairment, the reduced clearance does not 

significantly alter the PK profile; however, in subjects with 

moderate and severe renal impairment, area under the 

plasma concentration-time curve from time zero 

extrapolated to infinity (AUC0-∞) is 1.5- and 2.3-fold 

higher, and t1/2 is prolonged by about 40% and 50%, 

respectively.  

Findings from PD studies indicate that prucalopride 

decreases total colonic transit time and thereby increases 

motility of the colon in both healthy subjects and patients 

with CIC. An integrated analysis of 3 randomized, placebo-

controlled, Phase 2 dose-finding studies in 280 patients 

with CIC showed a clear correlation between constipation 

symptom severity and increased colonic transit time, and 

that improvements in CIC response correlated with 

decreased colonic transit time.20-22 

DOSAGE, CLINICAL EFFICACY AND DRUG 

INTERACTIONS 

Three dose-response studies (PRU-INT-1, PRU-INT-2, 

and PRU-USA-3), supported the testing of 2 mg and 4 mg 

QD in the initial Phase 3 studies (Studies 6, USA-11, and 

USA-13). Results of these studies showed that the 4 mg 

QD prucalopride dose provided no significant benefit over 

the 2 mg QD dose. Therefore, a dose of 2 mg QD is 

considered appropriate for the treatment of CIC in adult 

patients. Only the 2 mg QD dose was investigated in 

Studies 3001 and 302.  

The 1 mg dose is the recommended dose in patients with 

severe renal impairment (glomerular filtration rate less 

than 30 mL/min/1.73 m2).23As Prucalopride is not 

dependant on cytochrome P450 system metabolism, and 

minimally binds to plasma protein, the drug displays very 

low drug-drug interactions; thus, it is possible to administer 

prucalopride together with other laxatives featuring a 

different mechanism of action (e.g. osmotics, bulking 

agents, softeners, etc.) 

SAFETY AND ADVERSE DRUG REACTIONS 

The lack of selectivity of most serotonin receptor agonists 

developed in these recent years caused serious, especially 

cardiovascular, adverse events.24 However, prucalopride is 

a completely different serotonin receptor agonist, because 

its molecular structure (benzofurancarboxamide 

derivative) has high affinity for the human 5HT4 receptors. 

Its high selectivity may explain the relatively low number 

of adverse events reported after treatment.  

Indeed, no significant hemodynamics or ECGs changes (in 

particular, no increase in the incidence of prolongation of 

the QTc interval) were found both in healthy controls and 

patients.25 In healthy subjects, heart rate (HR) increases of 

5-8 bpm have been seen at 3 hours [Cmax] of first-time 

administration of prucalopride, however the same returned 

to baseline at steady state. No other cardiovascular effects 

have been noted in nonclinical species at concentrations of 

at least 50 times the therapeutic plasma concentrations in 

humans. Also, the drug has not shown any effect on 

coronary artery contraction or platelet aggregation at 

concentrations exceeding those seen with the therapeutic 

dose of 2 mg once daily (QD).26 Due to concerns regarding 

possible cardiovascular risk in patients treated with non-

selective 5-HT4 agonist products, Shire conducted 

extensive proactive and retrospective analyses on 

cardiovascular and major adverse cardiovascular events 

(MACE) risk. All investigations have been unable to 

demonstrate increased cardiovascular risk.27 

Concerning adverse effects, there were 4 AEs reported with 

an incidence of >5%: headache (17%), nausea (14%), 

diarrhea (12%), and abdominal pain (10%). These 4 AEs 

occurred at a higher rate in patients on prucalopride than 

placebo and were consistently reported among the 16 

randomized controlled studies. (Table 2) However, adverse 

events were generally transient and lasted <5 days. The 

majority of these AEs were mild or moderate in severity. 

There was a low incidence of severe AEs, with only 2-3% 

of patients reporting a severe headache, nausea, diarrhea, 

or abdominal pain over the entire course for each of the 

controlled studies.28,29  

 

Table 2: Commonly Reported (>5%) Adverse Events in Pooled Randomized Double-blind Placebo-controlled 

Studies ≥4 Weeks. 

 
Placebo 

N=1973 

Prucalopride 

Total 

N=3305 

1 mg  

N=330 

2 mg* 

N=1516 

Any AE 1058 (53.6%) 2146 (64.9%) 184 (55.8%) 964 (62.4%) 

Headache 186 (9.4%) 642 (19.4%) 44 (13.3%) 265 (17.5%) 

Nausea 126 (6.4%) 509 (15.4%) 32 (9.7%) 206 (13.6%) 

Diarrhoea 72 (3.6%) 396 (12.0%) 27 (8.2%) 179 (11.8%) 

Abdominal pain 153 (7.8%) 321 (9.7%) 22 (6.7%) 151 (10.0%) 

Note: Randomized DBPC=16 Phase 2-4 studies ≥4 weeks duration in chronic idiopathic constipation, * Includes all patients titrated from 

prucalopride 1 mg to 2 mg. 
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CLINICAL TRIALS 

Prucalopride is a highly selective serotonin 5-HT4 

receptor agonist which has been shown to stimulate gut 

motility in vitro and in vivo.30 Scintigraphic studies 

conducted in healthy volunteers have revealed that the 

drug accelerated whole gut and colonic transit, however it 

does not affect gastric emptying or small bowel transit.31 

Among patients with constipation, nevertheless, the very 

same authors using the exact same scintigraphic technique 

found that prucalopride in doses of 2 or 4 mg daily 

accelerated whole gut, gastric, small bowel and colonic 

transit in constipated patients.32 Importantly, prucalopride 

does not have any adverse effects on anorectal motor 

function or rectal sensation in either healthy volunteers or 

patients with constipation.32,33 In studies of colonic 

motility, prucalopride has been shown to be 

stimulatory.34,35 

 

 
CSBM=complete spontaneous bowel movement; PRU=prucalopride 

*Week 12 data presented 

 

Figure 1: Primary Endpoint- Proportion of patients achieving ≥3CSBM’s/week over weeks 1-12 in randomized 

double blind placebo controlled studies ≥12 weeks.36 

Favours Prucalopride, CI=confidence interval; OR=odds ratio 

 

Figure 2: Forest Plot of Primary Efficacy Endpoint Results in Randomized Double blind Placebo-controlled  

Studies ≥12 Weeks.36 
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The evidence of efficacy of prucalopride comes from 6 

randomized, double-blind, placebo-controlled studies of 

≥12 weeks duration in patients with confirmed CIC: 

Studies 3001, 302, 6, USA-11, USA-13, and 401. Patients 

were selected for the studies based on modified ROME 

Foundation diagnostic criteria for functional constipation. 

Exclusion criteria for the studies included patients with 

constipation caused by secondary causes (drug-induced or 

after surgery), organic disorders of the large bowel 

(megacolon/megarectum, pseudo-obstruction), those with 

comorbidities (uncontrolled cardiovascular, liver, or lung 

disease, neurologic or psychiatric disorders, cancer or 

acquired immune deficiency syndrome) and impaired 

renal function (creatine clearance <30/≤50 mL/min). 

Prucalopride 2 mg and 4 mg were included in the initial 

studies; however, the 4 mg dose was omitted from the later 

studies due to lack of increased efficacy compared to the 2 

mg dose. In Studies 302 and 401, patients ≥65 years of age 

started at a dose of 1 mg prucalopride QD, with the option 

to increase to 2 mg QD.  

If the dose was increased to 2 mg QD, the patient remained 

on this dose for the duration of the study. Since the 

majority of patients who initially started on prucalopride 1 

mg increased to 2 mg during the study, the efficacy results 

for these studies were combined into a single group 

identified as 2 mg.  Five of the 6 studies (3001, 302, 6, 

USA-11, and USA-13) met the primary endpoint, showing 

a higher proportion of patients treated with prucalopride 

achieving ≥3 CSBMs per week over the 12-week treatment 

period (Figure 1,2). The absolute treatment effect between 

the arms was statistically significant in Studies 3001, 302, 

6, USA-11, and USA-13 (p<0.01). Importantly, the effects 

of prucalopride on CSBMs/week occurred quickly and 

persisted. In the 5 positive efficacy studies with 

prucalopride, the response was attained within the first 

week and maintained over the entire treatment period.36  

Prucalopride consistently showed numerically and/or 

statistically significantly better results compared with 

placebo on the secondary efficacy endpoints, including the 

proportion of patients with an average increase of ≥1 

CSBM, the increase in average number of CSBMs, the 

time to first CSBM, and improvement in PAC-SYM and 

PAC-QOL scores. Overall, prucalopride increased the 

frequency of bowel movements and improved symptoms 

and health-related quality of life in patients with CIC.36 

CONCLUSION, PLACE IN THERAPY 

As on date, prosecretory agents are the current first line 

treatment for chronic idiopathic constipation not 

responsive to other over-the-counter medications. In the 

current scenario, the restriction to laxative failures is also 

very much in keeping with a number of authoritative 

guidelines which suggest a step-up approach to the 

treatment of constipation: beginning with dietary and 

lifestyle changes, progressing through osmotic laxatives 

(such as polyethylene glycol derivatives) and reserving 

pharmacological therapies for people whose condition 

fails to respond to these steps. It must be stressed that there 

are very few studies comparing the efficacy of a new 

pharmacological agent with a traditional laxative; for this 

reason, the real therapeutic gain attributable to 

prucalopride over and above a laxative remains somewhat 

conjectural. In contrast, as seen in day to day practice, 

there is a large group of patients who either do not respond 

or tolerate or have contraindications to prosecretory 

agents. This has led to an inevitable requirement for 

discovering safe and effective CIC treatments. 

Prucalopride is a highly selective serotonin 5-HT4 

receptor agonist which acts as a prokinetic in the gut. 

Clinical trials for Prucalopride to date have been positive, 

and maiden results suggest that prucalopride may be a new 

safe and effective option for CIC treatment, especially for 

patient’s refractory to or unable to tolerate prosecretory 

agents. As a prescription drug for the management of 

constipation and given the virtual demise of other 

prokinetic agents for this indication, prucalopride 

competes primarily with another class of agents: those that 

stimulate secretion.  

To date, cardiac toxicity, which bedevilled other drugs in 

this class, has not been a major issue. Long-term studies 

and post marketing data will be critical in assessing the real 

benefits and risks of this promising compound. 
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