
The power of knowledge.
The value of understanding. 	 Presented at:  35th International Conference on Pharmacoepidemiology & Therapeutic Risk Management; August 24-28, 2019; Philadelphia, PA

Cohort Study of the Relative Incidence of Major 
Cardiovascular Events Among Patients Initiating 

Prucalopride Versus a Matched Comparator Cohort in a 
Multinational Study: Study Design and Comparability of Cohorts

Joan Fortuny,1 Alicia Gilsenan*,2 Miguel Cainzos-Achirica,1 Oscar F. Cantero,3 Robert W. V. Flynn,4 Luis Garcia-Rodriguez,3 Bianca Kollhorst,5 
Pär Karlsson,6 Love Linnér,6 Thomas M. MacDonald,4 Estel Plana,1 Ana Ruigómez,3 Tania Schink,5 Ryan Ziemiecki,2 Elizabeth B. Andrews2

1RTI Health Solutions, Barcelona, Spain; 2RTI Health Solutions, Research Triangle Park, NC, United States; 3Centro Español de Investigación Farmacoepidemiológica,  
Madrid, Spain; 4University of Dundee, Dundee, Scotland; 5Leibniz Institute for Prevention Research and Epidemiology—BIPS, Bremen, Germany;  

6Karolinska Institutet, Stockholm, Sweden; 

CONFLICT OF INTEREST
This study was performed under a research contract between 
RTI Health Solutions and Shire, now part of the Takeda group 
of companies, and was funded by Shire. The research 
contract granted independent publication rights to the 
research team, and the content of this poster was developed 
independently from the study sponsor. 

BACKGROUND
•	 Prucalopride is an oral, selective 5-HT4 agonist medication 

licensed for chronic constipation in the European Union since 
2009 for adult women and since 2015 for adult men.

•	 Because other 5-HT4 agonists were withdrawn from the market 
due to cardiovascular adverse events, the Food and Drug 
Administration requested additional information on the 
cardiovascular safety of prucalopride to support the new drug 
application of prucalopride.

OBJECTIVE
•	 To describe the methods and resulting comparability of  

cohorts in a multi-database study of patients newly treated  
with prucalopride or polyethylene glycol 3350 (PEG) for  
chronic constipation

•	 To assess the performance of propensity score (PS) stratification 
and trimming to obtain comparable study cohorts

•	 To report study design decisions undertaken when 
comparability could not be achieved

METHODS
Key Design Aspects
•	 Data sources chosen based on:

–	 Prucalopride reimbursed in their respective 
countries 

–	 Availability of information on exposures, 
outcomes, and covariates of interest 

•	 PEG as comparator: most frequently prescribed 
medication for chronic constipation and unrelated to 
cardiovascular events

•	 Study endpoint:

–	 Major adverse cardiovascular events: 
hospitalization for nonfatal acute myocardial 
infarction, hospitalization for nonfatal stroke, and 
in-hospital cardiovascular death

–	 Identified by harmonized electronic algorithms 
using lists of diagnostic and procedural codes

–	 Validation of the study endpoints in the 3 United 
Kingdom (UK) data sources (See poster 331.1)

Key Statistical Methods
•	 From the matched cohorts, the PS was estimated for 

each initiator of prucalopride or PEG using the relevant 
covariates at the index date, and the PS distribution was 
used to trim both cohorts to enhance comparability. 

•	 Figure 2 depicts the main features of the study analyses 
and the critical path for their implementation. Patient-level 
data were held at each research center, and aggregated 
results were pooled at the coordinating center. 

Figure 1.	 Study Approach and Cohort Attrition

SAP = statistical analysis plan.

RESULTS
•	 Figure 1 shows the attrition of the cohorts included in the study.

•	 Figure 3 shows a description of the study population 
characteristics and the balance of selected covariates in the 
PEG and prucalopride cohorts.

•	 GePaRD data showed a disparate clinical profile of German 
patients, especially of PEG initiators, likely owing to specific 
drug reimbursement policies in Germany. Comparability of both 
cohorts could not be achieved for some important covariates, 
and heterogeneity with the other data sources was large. 
GePaRD was ultimately excluded from the pooled analysis.

•	 The unmatched population of the Swedish PEG initiators was 
similar to that of GePaRD in age and comorbidities. Further 
matching of prucalopride and PEG users by recent 
hospitalization and specialty of the prescribing physician 
achieved comparability of both cohorts. 

Figure 2.	 Study Design and Implementation of Analyses
Figure 3.	� Balance of Selected Covariates in the UK (Pooled), 

SNR, and GePaRD Data Sources 

COPD = chronic obstructive pulmonary disease; IBS = irritable bowel syndrome.

Cardiovascular safety of prucalopride

5 data sources with 5 adapted SAPs

Common protocol EUPAS9200 [1]
Observational, population-based cohort study of patients initiating prucalopride or PEG for chronic constipation (ratio, 1 to 5)
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drug use data

Cohort
attrition steps

Total

Before matching

After matching

After trimming

Patients pooled
across the UK

Swedish patients German patients

General
practitioner

prescriptions

General
practitioner

prescriptions
Outpatient
dispensing

Outpatient
dispensing

Outpatient
dispensing

N = 1,492,182

PEG

N = 748,781

N = 13,688

N = 12,603

N = 4,359

Prucalopride

N = 2,738

N = 2,738

N = 2,521

N = 676,031

PEG

N = 315,060

N = 18,280

N = 16,769

N = 4,423

Prucalopride

N = 3,656

N = 3,656

N = 3,194

N = 328,380

PEG

N = 315,060

N = 28,017

N = 25,388

N = 6,710

Prucalopride

N = 5,696

N = 5,636

N = 5,326

Pru = prucalopride.

Matched
patients

Person-time:
Incorporate
adjudicated
outcomes

into datasets

Raw data

Identify new users of PEG and 
Pru (index date) and apply 
inclusion/exclusion criteria

Create:
- 30-day gap episodes

- Past exposure episodes
(Pru and PEG)

Identify all outcomes
(not just first occurrence)

Review outcomes

Match PEG to Pru by 
year of birth, sex,

 calendar year of index date

Create 7-day gap episodes 
(Pru, PEG, overlap)

Create exposure dataset

Deduplication
(CPRD/THIN/ISD 

Scotland)

Create comorbidities and 
comedication data sets

Table 
shells

Unmatched
patients

Table for
unmatched

patients

Create 
propensity 

score and trim

Final data 
sets

Tables

Adjudicate outcomes

Sex, female

Age, 18-54 years

At least one cardiovascular risk factor

History of hospitalization for
cardiovascular disease

Any revascularization procedures

Aspirin and other antiplatelets

Statins

Antihypertensives

Antidiabetics

Anticoagulants

Hyperlipidemia diagnosis

Hypertension diagnosis

Obesity

Obesity treatments

Diabetes diagnosis

Chronic renal disease diagnosis

Cancer

COPD diagnosis

Asthma without COPD diagnosis

Recent hospitalization

Number of outpatient medical visits
with constipation diagnoses ≥ 1 

Number of medical visits with
IBS diagnoses ≥ 1

Number of unique other gastrointestinal
related outpatient diagnoses, 1-12

Constipation inpatient diagnosis

IBS inpatient diagnosis

Other gastrointestinal-related
inpatient diagnosis

Prescription or dispensing for
opioid medications

Chronic opioid use

Prucalopride N = 2,521
PEG N = 12,603

Prucalopride N = 3,194
PEG N = 16,769

Prucalopride N = 5,326
PEG N = 25,388

UK SNR GePaRD
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CONCLUSION
Matching, trimming, and PS stratification yielded comparable cohorts in 4 of 5 data sources.  
Use of these methods could not achieve balance for key covariates within the German cohort, likely  
due to reimbursement differences in Germany. Consequently, the pooled post-authorization safety  
study analyses included only data from the UK and Sweden.
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