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“Our vision is that by 2025 the use of RWE 
will have been enabled and its value will 
have been established across the 
spectrum of regulatory use cases. We are 
committed to working with stakeholders 
to deliver this vision and in turn to 
support the development and use of 
better medicines for patients.”
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a European regulatory responsibility… 

…it’s a global responsibility for all stakeholders to support
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a European regulatory responsibility… 
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Ensuring the appropriate use of real-world evidence to inform 
regulatory decision-making is not just a European regulatory 
responsibility…

…it’s a global responsibility for all stakeholders to support



OHDSI community
We’re all in this journey together…

OHDSI Collaborators

• 2,367 collaborators
• 74 countries
• 21 time zones
• 6 continents

OHDSI Data Network

• 331 data sources
• 284 EHRs
• 28 administrative claims

• 34 countries
• 810 million unique patient 

records Open community 
data standards
(OMOP CDM)

Methodological 
research

Open source 
development 
(OHDSI tools)

Clinical evidence 
generation
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Does the analysis actually do what the protocol said it would do? 

Does the study provide an unbiased effect estimate?
Are the findings generalizable to the population of interest?



Observational research across data networks 
increases complexity and raises new questions

Curate
data

network

Select
cohorts within 
the network

Implement 
analysis across 
the network

Disseminate 
evidence from 
the network

Is the evidence 
reliable?

methods 
bias?

data 
quality?

measurement 
error?

programming 
correct?

logic
correct?

ETL
correct?

methodological 
concerns

technical 
concerns

Can the study be fully reproduced across the network?

Do the results show a consistent effect across the network?
How does heterogeneity across network (in population composition, data 

capture process, effect estimates) impact interpretation? 



Desired attributes for reliable evidence
Desired 
attribute

Question Researcher Data Analysis Result

Repeatable Identical Identical Identical Identical = Identical

Reproducible Identical Different Identical Identical = Identical

Replicable Identical Same or 
different

Similar Identical = Similar

Generalizable Identical Same or 
different

Different Identical = Similar

Robust Identical Same or 
different

Same or 
different

Different = Similar

Calibrated Similar 
(controls)

Identical Identical Identical = Statistically 
consistent
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A system for real-world evidence generation based on consistent application of standardized 
analytics across a standardized data network can be empirically demonstrated to be reliable
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Analysis reliability evaluation

Phenotype development and evaluation

Data quality evaluation

Database 
diagnostics

Cohort 
diagnostics

Study 
diagnostics

Final 
unblinded 

results

Interface for 
exploration

‘System’ required elements:
- Required phenotypes
- Analysis specifications
- Decision thresholds

Research 
question

Cohort 
definitions

Analysis 
design 
choices

Pass

Pass

Pass

Fail

Fail

Fail

Engineering open science systems that build trust into the 
real-world evidence generation and dissemination process

STOP

STOP

STOP

System characteristics:
• Standardized procedures with defined inputs and outputs
• Analysis packages implementing scientific best practices 

consistently applied across all data partners, generating consistent 
output for network synthesis

• Reproducible outputs generated by open-source analysis libraries 
developed and validated with verifiable unit-test coverage

• Pre-specified and objective decision thresholds for go/no go criteria
• Measurable operating characteristics of system performance

Distributed data network, standardized to common data model

Network coordination
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Complementary types of evidence 
to generate from real-world data

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen 
to me?

Population-level 
effect estimation:

What are the 
causal effects?

inference causal inference

observation



Classified as public by the European Medicines Agency 

Three potential use cases for the support to 
committees’ decision-making 
From a regulatory perspective, RWE aims to support committees’ decision-making in three main areas

Support the planning & 
validity of applicant 
studies

Understand clinical context Investigate associations 
and impact 

Design and feasibility of 
planned studies

Representativeness and 
validity of Completed studies

Disease epidemiology

Clinical management & drug 
utilisation

Effectiveness and safety 
studies

Impact of regulatory actions

Use case 
category

Use case 
objective

with permission from Peter Arlett
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Level of proactivity in delivering real-world evidence

Reactive 
Bespoke

Service bespoke project requests by convening team to align on problem statement, author 
protocol/analysis plan documents, implement statistical programming code to custom specification, 
execute analysis across databases, iteratively review results and request post hoc analyses, write 
summary of results as report, and deliver to decision-maker to ensure it meets their needs
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Expanding the proactive use of real-world evidence for 
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Expanding the proactive use of real-world evidence to 
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A 5-year vision for expanding the proactive use of real-
world evidence across regulatory use cases
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Concluding thoughts
• Enabling use and establishing value of real-world evidence is a reasonable vision, 

which requires building trust across evidence generators and consumers
• People and processes need to be augmented with science, technology and 

engineering
• Community efforts today can enable a more proactive future tomorrow

– Data network standardization and quality assessment
– Design of standardized outputs for regulatory use cases
– Standardized analytic tool development
– Phenotype development and evaluation 

• Open science systems that promote transparency and reproducibility can 
increase reliability and efficiency

• Regulatory use cases largely involve characterization analyses, have been 
demonstrated to be feasible, and are ready-to-scale


