
Methodological 
Advances in 
Regulatory Real 
World Evidence 
Generation 
Systems: 
Perspectives from 
Sentinel and 
DARWIN-EU

Rishi Desai, PhD1, Robert Ball, MD, MPH2, ScM, 
Patrice Verpillat, MD, MPH, PhD3, Sebastian 
Schneeweiss, MD, ScD1, Talita Duarte-Salles, PhD4, 
Daniel Prieto-Alhambra, MD, Msc, PhD5

1 Division of Pharmacoepidemiology and Pharmacoeconomics, Department of Medicine, Brigham and 
Women’s Hospital and Harvard Medical School, Boston, Massachusetts, United States

2 Office of Surveillance and Epidemiology, Center for Drug Evaluation and Research, Food and Drug 
Administration Silver Spring, United States

3 European Medicines Agency, Amsterdam, Netherlands

4 Fundació Institut Universitari per a la recerca a l'Atenció Primària de Salut Jordi Gol i Gurina 
(IDIAPJGol), Barcelona, Spain

5 University of Oxford, United Kingdom



Panel introduction
Robert Ball, MD, MPH, ScM
Deputy Director, Office of 
Surveillance and 
Epidemiology (OSE), Center 
for Drug Evaluation and 
Research (CDER), FDA

Sebastian Schneeweiss
Professor of Medicine
Division of 
Pharmacoepidemiology and 
Pharmacoeconomics
Harvard Medical School
Brigham & Women’s Hospital

Rishi J Desai, MS, PhD
Associate Professor of Medicine
Division of 
Pharmacoepidemiology and 
Pharmacoeconomics
Harvard Medical School
Brigham & Women’s Hospital

Patrice Verpillat, MD, MPH, 
PhD
Head of the Real-World 
Evidence (RWE) Workstream 
of the Data Analytics 
Taskforce at the European 
Medicines Agency (EMA)

Talita Duarte-Salles, MPH, PhD
Epidemiologist
Senior Epidemiologist, IDIAPJGol 
and Assistant professor of Medical 
Informatics, Erasmus MC 

Dani Prieto-Alhambra, MD 
MSc(Oxf) PhD
Section Head - Health Data 
Sciences at Botnar Research 
Centre and Professor at 
University of Oxford and 
Erasmus MC



|   3Sentinel System

Disclaimer
• This work was supported by Master Agreement 75F40119D10037 from the U.S. Food and Drug 

Administration (FDA).
• The views expressed in this presentation represent those of the presenter and do not necessarily represent 

the official views of the U.S. FDA.
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Data Infrastructure Update
(Sebastian Schneeweiss)
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Bias as an Obstacle to Causal Inference

1. Confounding

2. Selection bias

3. Information bias

The error mechanisms

• Outcome     
misclassification 
(MC)/ 
measurement 
error (ME)

• Exposure   
MC/ ME

• Confounder 
MC/ ME

• Random

• Differential

• Dependent

• Random

• Differential

• Random

• Differential

Porta M. A Dictionary of Epidemiology 5th ed. 2008
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Data Quality Map

Information Bias
Mechanisms

Data 
Curation & 
Provenance

Measurement Validation 
studies

Measurement 
Characteristics

Quant Bias 
Analysis
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Data Quality Dimensions Relevant for Causal Inference

Data Continuity

Patients receive treatments/assessments by a range of providers 
during their journey through the healthcare continuum:

• More longitudinally complete data throughout the care 
continuum will reduce surveillance related issues/bias

Data Granularity

Detailed clinical and other information improves the measurement of 
exposure, confounders, and outcomes:

• More granular data are preferred for a broad range of etiologic 
studies 

Data Chronology

The accurate chronology of confounder, exposure and outcome 
measurement is critical for causal inference:

• Unclear chronology can lead to a range of biases, like reverse 
causation, adjustment for intermediates, immortal time 

Schneeweiss, Desai, Ball AJE 2024
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