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OK I get it: in Rare Diseases, the FDA 
allows the use of Synthetic Control 
Arms. But how?
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Who is Fadi

• Engineer by degree

• PhD in London

– PhIV study, looking for people with hypertension

– Administering compounds from AZ, Pfizer and a placebo

• Occupation

– ESSEVEE

– SAS

– Big WWILFER

• This presentation reflects the opinions of the presenters and should not 
be construed or considered to represent regulatory authorities’ views 
or policies.
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Wwilfing about AI in Medicine
US FDA and EU EMA pave the way
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Where does the FDA contemplate 
AI in Drug Development?

Drug Discovery Nonclinical Clinical
Postmarket
Surveillance

Manufacturing
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Rare Disease & Synthetic Control Arm references

Dose/Dosing Regiment Optimisation

Digital Twins

(= Synthetic Control Arms on Steroids) 
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FDA on AI

Oct 2022 : Distributed 
Manufacturing and 

Point-of-Care 
Manufacturing of 

Drugs

May 2023 : AI/ML for 
Drug Development 
Discussion Paper

May 2023 : Artificial 
Intelligence in Drug 

Manufacturing

List of Publications

https://www.fda.gov/media/162157/download?attachment
https://www.fda.gov/media/162157/download?attachment
https://www.fda.gov/media/162157/download?attachment
https://www.fda.gov/media/162157/download?attachment
https://www.fda.gov/media/162157/download?attachment
https://www.fda.gov/media/167973/download?attachment
https://www.fda.gov/media/167973/download?attachment
https://www.fda.gov/media/167973/download?attachment
https://www.fda.gov/media/165743/download?attachment
https://www.fda.gov/media/165743/download?attachment
https://www.fda.gov/media/165743/download?attachment
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FDA on RWE

Aug 2017 : Use of Real-World 
Evidence to Support 

Regulatory Decision-Making 
for Medical Devices

July 2018: Use of Electronic 
Health Records in Clinical 

Investigations

Dec 2018: Framework for 
FDA’s Real-World Evidence 

Program

Sept 2021: Real-World Data: 
Assessing Electronic Health 
Records and Medical Claims 
Data to Support Regulatory 

Decision-Making for Drug and 
Biological Products

Oct 2021 : Data Standards for 
Drug and Biological 

Production Submissions 
Containing Real-World Data

Oct 2021 : Use of Real-World 
Data and Real-World Evidence 

to Support Effectiveness of 
New Animal Drugs

Nov 2021: Real-World Data: 
Assessing Registries to 

Support Regulatory Decision-
Making for Drug and Biological 

Products

May 2022 : Real-World 
Evidence — Where Are We 

Now?

Sept 2022 : Submitting 
Documents Using Real-World 
Data and Real-World Evidence 
to FDA for Drug and Biological 

Products

Feb 2023: Considerations for 
the Design and Conduct of 

Externally Controlled Trials 
for Drug and Biological 

Products

Aug 2023 : Considerations for 
the Use of Real-World Data 
and Real-World Evidence to 

Support Regulatory Decision-
Making for Drug and Biological 

Products

List of Publications

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-real-world-evidence-support-regulatory-decision-making-medical-devices
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
https://www.fda.gov/media/120060/download?attachment
https://www.fda.gov/media/120060/download?attachment
https://www.fda.gov/media/120060/download?attachment
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-standards-drug-and-biological-product-submissions-containing-real-world-data
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cvm-gfi-266-use-real-world-data-and-real-world-evidence-support-effectiveness-new-animal-drugs
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/cvm-gfi-266-use-real-world-data-and-real-world-evidence-support-effectiveness-new-animal-drugs
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-registries-support-regulatory-decision-making-drug-and-biological-products
https://www.fda.gov/media/158581/download
https://www.fda.gov/media/158581/download
https://www.fda.gov/media/158581/download
https://www.fda.gov/media/124795/download
https://www.fda.gov/media/124795/download
https://www.fda.gov/media/124795/download
https://www.fda.gov/media/124795/download
https://www.fda.gov/media/124795/download
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-design-and-conduct-externally-controlled-trials-drug-and-biological-products
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-design-and-conduct-externally-controlled-trials-drug-and-biological-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
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Real World Data (RWD) & Real World Evidence (RWE)

RWD are data relating to patient health status and/or the delivery of 
health care routinely collected from a variety of sources. 
RWE is the clinical evidence regarding the usage and potential benefits, or 
risks of a medical product derived from analysis of RWD.

Framework for FDA’s RWE Program

• Electronic health records (EHRs)
• Claims and billing activities
• Product and disease registries
• Patient-generated data including in home-use settings
• Data gathered from other sources that can inform on health 

status, such as mobile devices

https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
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Synthetic Control Arms… remind me?

Real-World Evidence – Where Are We Now? 

John Concato, M.D., M.P.H., and Jacqueline Corrigan-Curay, J.D., M.D. 

New Engl Journal Med 386;18 May 5, 2022

J. Concato, et al., N Engl J Med 2022; 386:1680-1682

https://www.fda.gov/media/158581/download
https://www.nejm.org/doi/full/10.1056/NEJMp2200089
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https://www.nejm.org/doi/full/10.1056/NEJMp2200089
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Pfizer Uses EHR Data to Support Expanded 
Indication for Male Breast Cancer
“The approval is based on RWD from electronic health records and 
post-marketing reports of Ibrance™ in male patients sourced from 
three databases: IQVIA Insurance database, Flatiron Health Breast 
Cancer database and the Pfizer global safety database”

FDA approves new use of transplant drug based 
on real-world evidence
FDA approved a new use for Prograf (tacrolimus) based on a non-
interventional (observational) study providing real-world 
evidence (RWE) of effectiveness. FDA approved Prograf for use in 
combination with other immunosuppressant drugs to prevent 
organ rejection in adult and pediatric patients receiving lung 
transplantation 
https://www.fda.gov/drugs/news-events-human-drugs/fda-approves-new-use-transplant-drug-based-real-world-evidence

https://www.raps.org/news-and-articles/news-articles/2019/4/pfizer-uses-ehr-data-to-support-expanded-indicatio

Observational study - 2019

Observational study - 2021
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In summary

Non-
Randomized

Interventional

Randomized

Interventional

Non-
Randomized

Non-
Interventional

“Observational”

Non-Randomized needs Synthetic Control Arms

?
Externally controlled trials
Outcomes are compared to 
a group of people external 
to the trial who had not 
received the same 
treatment.

Can be
• Historical
• Concurrent
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Ask for a “Type C” meeting with the FDA

• Goal
– Assess appropriateness of a non-randomized study

– Assess the proposed data sources

– Assess design flaws 

• We’re OK for rare diseases, right?
– “Case-By-Case assessment”

– Informed by issues including

• Heterogeneity of the diseases

• Preliminary evidence of the drug being investigated

• The statistical approach

• Whether superiority or non-inferiority

“In many situations, however, the likelihood of credibly demonstrating the effectiveness of a drug 
of interest with an external control is low, and sponsors should choose a more suitable approach 
regardless of the prevalence of diseases.” 😬

PRIOR TO RECRUTEMENT



Copyright © SAS Institute Inc.  All  r ights reserved.

Recap

FDA about 
AI

FDA about 
RWE

Synthetic 
Control Arms

Consequences for the SW?
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Design Considerations

• Define Control Arm up front

• Prespecify 
– Data sources

– Baseline eligibility (inclusion and exclusion) criteria

– Appropriate exposure definitions and windows

– Well-defined and clinically meaningful endpoints

– Cogent analytic plans

– Approaches to minimize missing data 

– Approaches to minimize sources of bias

The estimand framework—involving a precise 
description of the treatment effect reflecting the 
clinical question posed by the study objective—can be 
used to help design an externally controlled trial. An 
estimand is comprised conceptually of the study 
population, treatment of interest and comparator, 
outcome of interest, handling of intercurrent events, 
and summary measures.

• Characteristics of Study Populations –
do you know the “confounding factors” 
such as age, sex, race, socioeconomic 
status, geographic region?

• Attributes of Treatment – is a positive
effect really due to the treatment, or 
due to adherence, dose, timing of 
initiation, or duration of treatment

• Designation of Index Date (Time Zero) 
– avoiding “bias due to immortal time”

• Assessment of Outcomes – “usually not 
recorded with the same rigor during 
routine clinical care compared to 
approaches used in clinical trials”

SAP = Statistical Analysis Plan | Estimand Framework



Copyright © SAS Institute Inc.  All  r ights reserved.

Basically…



Copyright © SAS Institute Inc.  All  r ights reserved.

Study Monitoring

(1) the study is conducted according to the protocol, 

(2) data submitted to FDA are reliable, 

(3) data are appropriately protected

“For non-interventional studies, monitoring should 
begin at the data extraction from RWD sources and 
focus on the protection of human subjects, as 
applicable, and on maintaining data integrity”

Traceability Traceability Traceability
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Transparency & Reproducibility 

Key Considerations for the Use of RWE in Submission

Whether the RWD 
are fit for use

Whether the trial or 
study design used to 
generate RWE can 
provide adequate 

scientific evidence to 
answer or help answer 
the regulatory question

Whether the study 
conduct meets FDA 

regulatory 
requirements

Data Methods Process

Framework for FDA’s RWE Program

Relevance
Reliability 

https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
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OK I get it: in Rare Diseases, the FDA 
allows the use of Synthetic Control 
Arms. But how?
PHUSE SDE Americas Winter 

William Kuan, Industry Consultant, EMEA/APAC Health and Life Sciences Practice, SAS

Olivier Bouchard, Principal Business Solution Manager, EMEA/APAC Health and Life Sciences Practice, SAS

Fadi Glor, Industry Consultant, EMEA/APAC Health and Life Sciences Practice, SAS
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