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Regulators are leaning in...

FUROPEAN MEDICINES AGENCY [ Q

SCIENCE MEDICINES HEAL

Medicines ¥ Human regulatory ~

Veterinary regulatory ¥ Committees v News & events v Partners & networks v About us -~

Home > About us > How we work > Data in regulation: Big data and other sources > Real-world evidence

Real-world evidence

Making greater use of real-world evidence and real-world data can improve the evidence base for benefit-risk decisions. This can help bring medicines to
patients. Real-world data are observational data stored in repositories such as electronic health records and disease registries.

(Human) (Veterinary) (Data on medicines) (Regulatory and procedural guidance) (Medicines)

Page contents

Darwin EU
Use of real-world evidence

HMA-EMA catalogues of real-world
data sources and studies

Guidance on real-world evidence

International collaboration on real-
world evidence

Related content
External content

Related EU legislation

The Eurcpean Medicines Agency (EMA) and the European medicines regulatory network are working to establish a
sustainable framework enabling better integration of real-world data and real-world evidence into regulatory decisions.

For more information, see:

« Data in regulation: Big data and other sources

EMA has established a coordination centre to provide timely and reliable evidence on the use, safety and
effectiveness of human medicines, including vaccines, from real-world healthcare databases across the European Union
(EU).

This capability is called the Data Analysis and Real World Interrogation Network (Darwin EU).
For more information, see:

» Data Analysis and Real World Interrogation Network (DARWIN EU)

Use of real-world evidence

A guide is available on how EMA can help generate real-world evidence.

It is meant for EU regulators and decision-makers, including EMA's scientific committees, working parties and groups,
as well as national competent authorities, healthcare technology assessment bodies and payers.

It covers:

« how the mentioned stakeholders can request real-world data studies from EMA;
+ what tvbes of studies can be performed:
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FDA NEWS RELEASE

FDA Eliminates Major Barrier to Using Real -
World Evidence in Drug and Device Application

Reviews

For Immediate Release: December 15, 2025

The U.S. Food and Drug Administration (FDA) today removed a key limitation on the use
of real-world evidence (RWE) used in drug and device applications reviews. In new
guidance for certain types of medical device submissions, the agency states it will accept
RWE without requiring that identifiable individual patient data collected from real-world
data sources always be submitted in a marketing submission. The FDA similarly intends to
consider updating its guidance for drugs and biologics.

While RWE has been promoted as an advance in regulatory policy, past agency
expectations have meant that most RWE could not be considered in product applications.
Since 2016, 35 drugs, biologics, or vaccines have included RWE in their applications. The
integration of RWE into device approvals has been mare extensive, with over 250
premarket authorizations including RWE for the same period, although even for devices
the rate of RWE-based authorizations has plateaued in recent years.

Historically, the FDA has insisted that any RWE submitted to the agency include private,
confidential information at the individual patient level. This approach makes it impractical
to use most large databases with valuable macro-level data.

The FDA is responding to the position of many sponsors and data scientists that
meaningful information can be extracted from some big data sources without private,
individual information. FDA reviewers will now consider the strength of submitted RWE on
an application-by-application basis.

"We're removing unnecessary barriers that have prevented us from using powerful real-
world evidence to get life-changing treatments to patients faster," said FDA
Commissioner Marty Makary, M.D., M.P.H. "This common-sense reform will unlock
access to vast databases like cancer and cystic fibrosis registries that contain critical
insights about how treatments work in the real world."

This policy change opens the door to using de-identified databases containing millions of

®
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® RWE Challenges

Ime constraints

The process to prepare Real-World Data (RWD), identify
populations of interest and generate evidence is slow.

Governance
Access to RWD data and insights is often uncontrolled.

Fit for purpose data

RWD sources don’t always meet the quality needed for
rigorous research.

Bias

Inherent selection, recall and detection bias undermines the
validity of insights.

Limited ROI

Only a few experts within an organization have access to RwWD

and insights.
Gsas



Data Gaps & Challenges

« Regional regs
« Missing data elements
« BMI, mortality, smoking status
* Incorrect data
 Limited validation
» Ordered Rx
* |[Pvs. OP
« Dx can be inconsistent
« Governance

ML34
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* Rx vs Dx

 Linked to EMR?

» Billing-based
 Limited Validation
« Filled Rx

- Governance

« Changes in providers make
fragmented journeys

« Incomplete data

« Variable differences

« No standardization

« Source documentation
 Limited follow up

« Governance

~

* Inadequately documented
changes in medical status

* Inconsistent visits/documentation

« Unstructured data capture of key
elements

 Limited Patient Reported
Outcomes

« Undocumented/fragmented
changes in responses to Rx
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Process Challenges

How are you addressing these today?

Key Challenges Solutions
Interoperablllty and data linking ) :
.+ Part 11 regulations (21 CFR part 11) pata ficcess Engines/Lonnectors &
- Quality, authenticity, and reliability of P
electronic records « Data Access & Management Suite
» Creation to modification, - Track record with LSAF CA and

maintenance, archiving, retrieval, or

L Validated deployments
transmission

» GxP Compliance - Data Information Catalogue

- HIPAA ) .

- Audit of secondary data sources D.ata “lanagement a.nc =ncryption
. |nformed consent » Lineage, FWA Solutions and technology
* System access - Probabilistic Methods
» Records
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BIAS and Al

Applications and operationalization of responsible
innovation in sensitive and large data.
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The Problem with Bias

STAGE AND PREPARE DATA
A person, process, or system

DISCLOSE DATA
A person, process, or system

creates, and publishes/ shares "~

[ data \

ACQUIRE STORE
Ingest data from Record data to a
sensors, systems, or trusted location that
— humans, recording its is both secure and
provenance and easily accessible for
consent for use further manipulation

wherever possible

transforms, moves, or analyzes

PRE- PROCESS
Combine disparate

datasets to create a
larger dataset thatis
greater than the sum

of its parts

data:

MODEL BUILD

Examine and transform

Availability Bias
Recall Bias

COMMON BIASES

ML34
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Exclusion Bias
Pre-processing Bias
Measurement Bias
Time-interval bias

Historical Bias
Sample Selection:

Selection Bias

Attrition Bias

—

MODEL DEPLOY
Apply the insights
data with the purpose of gained from data

extracting information analysis towards
and discovering new making decisions,

insights affecting change,
or delivering a
product or service

CONSUME DATA
A person, process, or system benefits
from manipulated data

SHARE/ SELL
Provide
Access to
datasets or
data insights
to new sets of
data

DISPOSE
Remove data
from servers

to prevent

future release
or use

manipulators

Confirmation Bias
Cause/ Effect Bias
Confounding Bias
Collider Bias
Prediction Bias
Performance Bias
Hindsight Bias
Chronological Bias
Funding Bias
Proxy Bias

Automation bias

Deployment Bias
Drift Bias
Reporting Bias
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Ethical Al Solutions

SAS

2

Copyright © SAS Institute Inc. All rights reserved.



By 2028, enterprises using Al
governance platforms will achieve
30% higher customer trust ratings

and 25% better regulatory
compliance scores than
their competitors.

Gartner 2025 Top Strategic Technology Trends

ML34
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Principle-Driven Approach

Human-

Centricity Accountability
Promote human well-being, human Ensure accessibility and Proactively identify and mitigate
agency and equity. include diverse perspectives adverse impacts.

and experiences.

Qf Privacy &

Transparency Robustness Security
Explain and instruct on usage Operate reliably and safely, while Respect the privacy of data subjects.
openly, including potential risks enabling mechanisms that assess
and how decisions are made. and manage potential risks

throughout a system’s lifecycle.

ML34
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Trustworthy Al Landscape

Z
O . . .
- Oversight Operations Compliance Culture
> Al Governance, Strategy, SOPs w/ Supporting Performance and Ethically Systemic
'6 and Enforcement Infrastructure Risk Management Norms & Practices
<
Data Management Explanation
Data Variable DEVE! Data Asset LNatural Exolainable ML Counterfactual Surrogate Model Causal
Quality Metadata Preparation Catalog ANSUAEE P Explanation Interpretation Inference
Explanation
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S Detection Privacy and Security
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2 el
Bias Fairness . . Mode Autonomy
E:) Detection Assessment P (IS O Security Preservation COmSEAIE & oMol
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Mitigation Model Ops

Lifecycle Metric Model Model
Management Monitoring Robustness Oversight

Bias Bias Synthetic Data L
Decisioning

Mitigation Prevention Generation
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ACTIVATION

ESSENTIALS

ML34

Oversight

Al Governance, Strategy,
and Enforcement

Establish principles for
responsible innovation

Develop responsible
innovation strategy

Adapt and enforce

governance and
accountability policies

Copyright © SAS Institute Inc. All rights reserved.

Operations

SOPs w/ Supporting
Infrastructure

Curate procedures for Al
and data management

Embed curated procedures
Into processes consistently
across infrastructure

Enable the technology
to support responsible
innovation strategy

Compliance

Performance and Risk
Management

Assess and monitor
readiness for regulations

|dentify risks and
implement risk
management systems

Create a contingency
and mitigation plan

Culture

Ethically Systemic
Norms & Practices

Instill awareness
of responsible
innovation practices

Foster shared norms and
employee competency

Cultivate a culture
of resilience
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Let's Explore Regulations
-U Al Act
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ARTICLE 4:

Al LITERACY
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Courses @

GSas | we

Generative Al Using SAS® Amiabein:

hins

START

tlhceks CaPracica Language v Software Version v
Overview
. . GAI: GAI32
Generative Al Using SAS®
Generative Artificial i (GenAl) is a rapidly area of i ith icati business, and academia. In

3
this course, you will learn about different types of GenAl and see examples of how SAS can enhance your efforts to make the most of these techniques.

New lessons will be added to this course periodically as this field is rapidly developing. We expect that each lesson can be completed in about an hour, and
you can work at your own pace to complete the material. As we release new lessons, you might lose progress through the material that you have completed,
5o please make a note of where you are leaving off before exiting the course.

Learn How To
Explain what generative Al is and how it fits into the broader Al landscape.

SHOW MORE COURSE DETAILS \/

Generative Al Using SAS

THIS COURSE IS PART OF

SAS Al and Machine Learning
Professional Subscription

EARN THIS BADGE

AlLSAS » @

Responsible Innovation Available in:
and TrUStWOI’thy AI Language ¥ Software Version v

TART

Overview

THIS COURSE IS PART OF

DERI: DERI43

Responsible Innovation and Trustworthy
Al

This course is designed for any to gain a deeper ing about the i f trust and ibility in Al, analytics, and
innovation. The content is especially geared to those who are making business decisions based on machine learning and Al systems and those who are
designing and training Al systems.

SAS Al and Machine Learning
Professional Subscription

Whether you are a programmer, an executive, an advisory board member, a tester, a manager, or an individual contributor, this course helps you gain
foundational knowledge and skills to consider the issues related to ible innovation and Al ith the knowledge from this
course, you can strive to find ways to design, develop, and i ing and Al syste i

We expect that each module can be completed in under an hour, and you can work at your own pace to complete the material. As we release new modules,
you might lose progress through the material that you have completed, so please make a note of where you are leaving off before exiting the course.
OURSE DETAILS \/

EARN THIS BADGE

GSas |

Courses @

Data

START

Literacy Essentials Available in:

Language b Software Version v

Overview

EDLESS : EDLESS

Data Literacy Essentials
This course is for anyone interested in learning how to use data in meaningful ways. It is designed as an introductory course to data literacy, starting with the
basics: what is data, what does it mean to be data literate, and why is it important in today's world?

‘This self-paced course follows the journeys of a concerned parent, a small business owner, and a public health expert, all of whom rely on data to navigate
the COVID-19 pandemic. It connects skills we already use jes for engaging with data in more intentional and meaningful ways.

Whether you are an advanced high school student, a K-12 educator, a post-secondary student or educator, or an independent leamer hoping to reskill or
upskill, this course is for you.

o

THIS COURSE IS PART OF

SAS Visual Analytics Learning
Subscription

EARN THIS BADGE

AlLSAS ~ @

Qsas | e

Data Literacy in Practice ool

Language v Software Version v
START

Overview

Data Literacy in Practice PR

In this self-paced course, you will discover practical skills to explore and visualize data. You will follow a small business owner’s data-driven journey to

impr pany Using this real you'll jies you can act on. The course is for everyone, no matter
where you are on your data literacy journey. By focusing on conceptual and practical ling rather i i ical jargon, learners feel
supported and encouraged throughout the process. Whether you are a high school student, a K-12 educator, a post-secondary student or educator, or an
independent learner hoping to reskill or upskill, this course is for you.

SAS Visual Analytics Learning
Learn How To Subscription
Prepare data for analysis.
Conduct exploratory data analysis.
SHOW MORE COURSE DETAILS \/
EARN THIS BADGE

Data Literacy in Practice



https://learn.sas.com/course/view.php?id=6443
https://learn.sas.com/course/view.php?id=232
https://learn.sas.com/course/view.php?id=6729
https://learn.sas.com/course/view.php?id=877

ARTICLE 9: RISK MANAGEMENT SYSTEM

Home
Search

Dashboard Al in Production

MODEL DEVELOPMENT

) Home Y Commercial PD -
Model: Commercial PD - Obligor Risk Rating Active tesk: Pro ion: validated Release task Select an action

5. In production (validated model)

« Mitigate model risk with auditable,
workflow-controlled processes.

« SAS' Trustworthy Al Workflow oot D
reflects the NIST Al Risk gt

Management Framework to minimize
risk in model creation. : - § E S S

Modoel Details

Less than Less than
10
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ARTICLE 10: DATA & DATA GOVERANCE

Build Data Preparation and Data Quality
pipelines in a drag and drop
or programmatic intertace.

olumns Rows

me 15 326K 8.7MB

Assess the suitability of data sets and identity

relevant data gaps.

Ensure the security and privacy of data with
governed access.

View information about fairness and bias
during data management
or take on those actions when building models

ML34
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ARTICLE 13: TRANSPARENCY & PROVISION

ARTICLE 11: TECHNICAL DOCUMENTATION OF INFORMATION TO DEPLOYERS

SAS® Model Manager - Manage Models

< Hide tiles <, (63 Openad items (3)

| Addmodels v

Tags

Monitor performance and govern models. — —ere

= VDMML Demo

Report for VDMML Demo

View descriptions of datasets used, steps

< Models Opened Items

performed for data cleaning and steps used TO _—GG_G—GG—G—_G—_G— I

data preparation.

Overview

Stent Failure Risk version 1.1 @ odel modifed.

Model Usage
August 21, 2023 09:10 AM

Evaluate accurac Y measures, exXp lainabili ty — The e it od ruasanfhoineetensan aih
. . ModelSummary ost influential variables ranke
and bias assessment in model cards. S

hicMi

Hours Active

Monitor and control Al system with detailed 6\ i Fail e 6\ ——

Modeler: greup

\Wiels kf l.O WS alletonsy ) g ) -4 Fairness Variables
. TPR Event probability Model variables with information privacy

classifications: ®

Influential Variables @

Accuracy @ Fairness @

Responsible party: QU Age @ Gender @ Ethnic Group

mith HealthTech Inc.
2l Published status: Limitations

Not documented:
published Yes
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ARTICLE 14: HUMAN OVERSIGHT

= VDMML Demo

Monitor Al system performance with
alerts. e

Froperties

Easily view Model Interpretability and -~ I
Fairness Assessment ik —em—

Route tasks requiring manual intervention
using SAS' Trustworthy Al Workftlow.

Add business rules to existing decision ==
flows for transparency into each decision
and multiple approval pathways to
Implement decisions.
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ARTICLE 15: ACCURACY, ROBUSTNESS & CYBERSECURITY

« Nutrition labels for models” provide critical

insights like a summary
of a model's training data, performance,
accuracy, transparency and tairness.

Deploy, manage and govern models and
monitor them for accuracy and relevance over

time.
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=IDC

DATA AND Al Al EXPERT PANEL

IMPACT REPORT:

he Trust Imperativ - o
The TSt Imperative The Trust Dilemma:
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Agentic Workflow with MCP Server and SAS Viya

Claude Desktop MCP Server
[ User ] [ (Sonnet 4.5) ] t(server.py / FastMCP) . [ SASPy ] SAS Viya Compute ]
l Run SAS code request
B
. MCP tool call: runsascode(code)
>
. sas.submit(code, results="HTML')
>
. Start compute session
-
Data:
@rrerenrrnas
Return LOG and 00S results
@esosssssnnsssscssnsanaasssscssssssassssess .‘
{"LOG™: “...", "LST": "<html>,..</htmi>"}
B B R s
Return MCP JSON
@ee orreectccrrssnenesnecessunsenesnesssierreerss ..
Display results (HTML tables/graphs)
W e et i iRt AR RR A el e st
. |
Claude Desktop ' MCP Server
I uses l (Sonnet 4.5) } l (server.py / FastMCP) l' SASPy J SAS Viya Compute

Copyright © SAS Institute Inc. All rights reserved.
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“We have unprecedented access to data, the strongest
compute power in history, and cutting-edge analytical
methods. So, why are we not doing better by our
patients and insist on doing research the same way
we’ve done for the past 75 years.”

—Sherrine Eid, MPH

Osas
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