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Welcome and Opening Remarks

Rachele Hendricks-Sturrup, DHSc, MSc, MA 
Research Director of Real-World Evidence, Duke-Margolis Institute for 
Health Policy



Statement of Independence

The Robert J. Margolis, MD, Institute for Health Policy is part of Duke University, and as such it honors 
the tradition of academic independence on the part of its faculty and scholars. Neither Duke nor the 
Margolis Institute take partisan positions, but the individual members are free to speak their minds and 
express their opinions regarding important issues.  

For more details on relevant institutional policies, please refer to the Duke Faculty Handbook, including 
the Code of Conduct and other policies and procedures. In addition, regarding positions on legislation 
and advocacy, Duke University policies are available at http://publicaffairs.duke.edu/government.



Meeting Reminders

• Attendees are encouraged to contribute throughout the meeting with questions in 
the Zoom Q&A funcƟon. 

• This meeting is being recorded, and the recording and slide deck will be posted on 
the Duke-Margolis event page in the weeks following the meeting.



Operational Tools to Ensure EHR-Sourced Data Relevance, Reliability, 
& Quality

Scan the QR code to read the full brief:



Policy Brief: Synthetic Data Generation Using Generative AI and RWD

Scan the QR code to 
read the full brief:



Scan the QR code to view 
the Dashboard online!

International Harmonization of RWE Dashboard



• Engage an Advisory Group and other members of the RWE 
Collaborative with key stakeholders to directly inform national and 
international regulatory agencies engaged in advancing the state of 
RWE policy.

• Develop strategies to ensure real-world data is capable of generating
high-quality and compelling evidence that meets the reasonable and 
necessary coverage needs of patients, health systems, payers, and 
regulators.

• Monitor the growing global RWE policy landscape and contribute 
thought leadership to challenging topics and questions posed by 
medical product regulators and policymakers globally concerning 
RWD/E implementation to support timely patient access to 
innovative treatments and treatment approaches.

• Explore the prospective and systematic collection of RWD to drive 
randomized clinical trial conduct at the point-of-care, particularly to 
improve post-market evidence that may offer meaningful insights for 
regulatory agencies, policymakers, payers, and providers.

Duke-Margolis RWE Collaborative Strategic Plan



Convening Agenda
12:00 pm   Welcome and Opening Remarks
12:10 pm   Fireside Chat on Emerging Opportunities for RWE Impact
12:50 pm CulƟvaƟng the IntegraƟon of Research into Care 
1:40 pm Progress on RWE to Support Reasonable and Necessary Payer Coverage 
2:30 pm Break 
2:45 pm Shaping the InternaƟonal RWE Regulatory Policy Landscape 
3:35 pm Sharing Lessons Learned to Date on RWE to Support Regulatory Decision-Making 
4:20 pm Closing Remarks and Adjournment



Session 1: Fireside Chat on Emerging Opportunities 
for RWE Impact
Moderator:
Mark McClellan, Duke-Margolis Institute for Health Policy

Panelists:
Robert Califf, Duke University
Steven Farmer, ABIG Health
Hilary Marston, Marston Health



Session 2: Cultivating the Integration of Research into Care 

Moderator:
Brian Canter, Duke-Margolis Institute for Health Policy

Panelists:
Jennifer Goldsack, Digital Medicine Society
Ivy Altomare, Flatiron Health
Amy Abernethy, Highlander Health, Inc.
Michael Mack, Baylor Scott & White Health
Heather Stone, U.S. Food and Drug Administration



© Flatiron Health 

Flatiron’s approach to pragmatic clinical trials is aligned with 
recommendations to streamline evidence generation 

ADVOCACY AND GOVERNMENT 
GROUPS SUPPORT PRAGMATIC 
TRIAL DESIGNS

Key Recommendations for Pragmatic Design 1,2,3 (not exhaustive)Key Recommendations for Pragmatic Design 1,2,3 (not exhaustive)

1. NCI Streamlining Clinical Trials Working Group Final Report, March 2024
2. https://reaganudall.org/news-and-events/events/integrating-clinical-studies-health-care-delivery-post-market-evidence
3. Health Equity in Pragmatic Clinical Trials

Simplify protocol objectives & endpoints, taking into consideration social drivers of health

Streamline AE reporting & required data collection

Automate electronic data capture via EHR

Simplify site and site staff credentialing, contracting, training and site initiation requirements

Incorporate community health centers

Simplify informed consent process, using materials that support differing levels of health literacy

Develop master agreements between sponsors and sites to accelerate contracting and reduce 
time to trial launch

Other design elements prioritized by sponsor

Broaden and simplify eligibility criteria

Ivy Altomare, Flatiron Health



© Flatiron Health 

Pragmatic Operational Features:

● Flatiron sponsors and activates the Platform 
Protocol that contains broad, high-level 
objectives and allows Flatiron to embed 
specific substudy(ies) tailored to evidence 
needs

● Flatiron efficiently activates substudies at 
sites via the master contracting infrastructure, 
reducing the activation energy to get a study 
up and running 

● Each site can choose to opt-in or -out of any 
substudy and Flatiron pays sites for their 
involvement per substudy

● Patients are consented at the substudy level; 
substudy protocols and plans will not be 
shared across substudies / companies

Flatiron Trials: Embedding research into routine clinical care within a tech-
enabled Research Network

Flatiron Research Community
Tech-enabled Academic and Community Sites

Flatiron-sponsored Parent Protocol

Prospective Evidence Generation Platform 

Pragmatic Evidence Generation Platform

Flatiron Master 
Clinical Trial 
Agreements

Centralized 
operational 

infrastructure

Real-time patient 
matching at point-of-

care

EHR-to-EDC 
technology for 

data acquisition

Substudy 1
e.g., TCE r/r MM

Substudy 2
e.g., EGFRm 

NSCLC

Substudy 3
e.g., PMC/R

Substudy 4+

Ivy Altomare, Flatiron Health



© Flatiron Health 

STUDY HIGHLIGHTS

● Five-year study evaluating the potential of a 
tumor-informed ctDNA test to detect molecular 
residual disease (MRD) and predict cancer 
recurrence among patients with solid tumors.

● Enrollment is 1,350 patients over two years,
with participants undergoing standard-of-care 
treatment and sequential biospecimen
collection

● 68% of case report forms allow tech-
enabled data entry 

● Achieved FPI in under 6 months from initial 
contracting

Flatiron Health and Exact Sciences Partner to Advance Clinical Evidence 
Generation for Molecular Residual Disease Testing

x

Ivy Altomare, Flatiron Health



Amy Abernethy



Figure 2 from HHI and Margolis’ Building a Holistic View for Patient-Focused Evidence: A Policy Framework for High Quality Source Data 
Collection, Curation, and Linkage (here)



Data Ingestion Data Curation Output Dataset End User Review

Structured 
Processing

Unstructured Processing

Human AI

As we combine different sources of data, we achieve data mocaisism. Most end users are unaware of the inherent complexity and
the challenges it presents to assessing quality and provenance of real-world data

Structured 
Processing

Unstructured Processing

Human AI

Structured 
Processing

Unstructured Processing

Human AI

Data Creation



Feasibility of Using RWD for Regulatory Decision 
Making

Michael Mack, Baylor Scott & White Health
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Initial project: Baseline assessment of the ability to use 
data being routinely captured at BSWH to populate 
clinical trial and registry datasets

21

CRF FOR PARTNER 3 IDE TRIAL FOR TAVR

1061 DEFINED VARIABLES

CRF FOR TVT REGISTRY OF TAVR USED FOR LABEL 
EXPANSION REGULATORY DECISIONS
251 Variables



• Determine the feasibility of using RWD for regulatory decision making. 

• Evaluate the data maturity of BSWH electronic health data to support regulatory 
decision-making for medical devices and therapeutics, according to updated FDA 
guidance and the NEST data quality maturity model. 

• Identify domains for improvement and evaluate opportunities to bring the data 
maturity to regulatory level.  

• Provide pragmatic feedback on lessons learned and recommendations on the 
approach for other health care organizations

• Scale to other health systems; summarize barriers to participation in future RWD 
studies.

22

Objectives of the BSWRI RWD Project



Evaluate the following 5 domains of “data maturity” at BSW for RWE using 2 different 
sources of  data related to medical devices (“ground truth” ) previously collected for 
regulatory purposes:

23

NEST Data Maturity Model

Domains 

 Data Consistency Across Sites and Providers 

 Data Completeness for Necessary Data Elements 

 Use of a Common Data Model for Collection of EHR Data

 Data Accuracy Against Original Sources

 Automation Processes for Data Extraction



Data Sources
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ECCD Data: 
Extracted from BSWH Clinical Data Warehouse via:

• SQL (Structured Query Language)

• NLP (Natural language Processing)



• 1279 Defined Variables

• *Not exclusive categories 

25

Variable Mapping

TVT RegistryPartner 3 TrialOverall

25110611279Total Data 
Points

179 (71.3%)380 (35.8%)518 (40.5%)Discrete fields

100 (39.8%)259 (24.4%)351 (27.4%)NLP fields

47 (18.7%)570 (53.7%)615 (48.1%)Outside of EMR

Future: Can we capture these 
discretely?



Project Insights

Registry data 
requirements are more 

feasible to meet from 
ECCD than full clinical trial 

requirements 

Variable standardization 
is critical - current 

registry/trial data definitions 
often lack reference to 

standard code sets (ICD-
10, SNOMED, CPT)

Multi-site data 
consistency challenges
exist due to variation in 

workflows, documentation, 
and custom flowsheets



Path Forward
Collaborative standards 
development between clinical 
trials, registries, and EHR vendors 
would improve harmonization

Confidence scoring mechanisms
for NLP-extracted data will be 
essential for regulatory acceptance

Focus on registry-aligned data 
elements first as they represent 
more achievable initial targets



Broader Implications

Reduced burden is possible through strategic alignment of 
clinical and research documentation

Health system participation is essential for advancing RWD 
for regulatory purposes

Requires multidisciplinary expertise spanning clinical, 
informatics, data science, and regulatory domains



Integrating Randomized Controlled 
Trials for Drug and Biological 
Products Into Routine Clinical 

Practice 

Draft Guidance for Industry

Heather Stone, MPH
OMP/CDER/FDA

Heather.Stone@fda.hhs.gov
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Background

• Medical literature abounds with point-of-care 
trials, trials with pragmatic elements, large 
simple trials

• All these rely on integration of clinical research 
with clinical care

• These approaches have not been significantly 
adopted for regulatory submissions

• The draft guidance we will be discussing today is 
aimed at supporting such integrated trials

www.fda.gov
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Opportunities 
• There is a wealth of expertise in the clinical care environment 

that may be applied to clinical research but is currently 
largely untapped

• The real-world environment including healthcare institutions, 
treatment networks and health systems, is a powerful 
resource for clinical research 

• Simplifying trials, as appropriate, is an important strategy to 
improve efficiency, while maintaining data quality 

• Reliance on existing data reduces burden on sites and 
participants

• May allow the development of trials that are rapidly 
responsive to evolving medical needs

• May allow access to patients with rare diseases or those living 
far from trial sites to access research opportunities and to 
participate

www.fda.gov
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Integrating RCTs into clinical practice 

• Goal: to conduct clinical trials where participants 
get their routine care (sometimes referred to as 
point-of-care trials)
– Trial design and activities are streamlined to align with 

clinical practice
– Real-world data from electronic or other health care 

records may be used
– Trial-related activities may be conducted as part of 

routine practice, with participation of local healthcare 
providers

– Dedicated trial staff may participate to perform 
research-specific activities, if needed

www.fda.gov
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Advantages of RCTs Integrated into 
Clinical Practice

• Like decentralized clinical trials, which aim to bring 
trial-related activities to patients’ homes or other 
convenient locations, such RCTs may improve 
convenience and accessibility for participants and 
allow for enrollment of more representative 
populations, resulting in more generalizable trial 
results. 

• Leveraging established health care institutions and 
existing clinical expertise in the medical community 
can reduce startup times and speed up enrollment. 

www.fda.gov
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Role of healthcare institutions in the 
conduct of a clinical trial

• Sponsors may engage healthcare institutions (e.g., health maintenance 
organizations, hospitals, clinical networks)

• This may facilitate rapid enrollment of large numbers of patients by improving 
accessibility and convenience

• Agreements should document responsibilities of healthcare institutions, their 
employees and the tasks they will perform, and the responsibilities of the sponsor

• Sponsors should ensure that institutions and local health care providers are suitably 
credentialed

www.fda.gov
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Clinical Investigator oversight

• Clinical investigators are responsible for ensuring 
that a trial is conducted according to the signed 
investigator statement, the investigational plan, 
and for protecting the rights, safety, and welfare of 
participants in the trial 

• Clinical investigators must review pertinent trial-
related records provided by local HCPs and must 
ensure the accuracy and completeness of data

www.fda.gov
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What role can local healthcare  
providers play in these trials?
• Local healthcare providers (HCPs) working as part 

of health care institutions or individual practices 
may be engaged to perform trial-related tasks (see 
examples on next slide)

• These tasks should not require trial-specific 
knowledge, trial-specific training, or research 
expertise

• The local HCPs might need limited instructions to 
ensure that these tasks are performed as required

www.fda.gov
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What role can local healthcare  
providers play in these trials?
• Examples of tasks that could be performed by 

local HCPs include:
– Performing routine medical procedures (e.g., blood 

draws, radiographs, vital sign measurements, clinical 
examinations) at times specified in the protocol

– Collecting routine clinical data for the trial (e.g., vital 
signs) in a template

– Following prompts in the EHR to document specified 
clinical events (e.g., death, myocardial infarction, 
stroke, seizure)

www.fda.gov
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What activities must be performed       
by trial staff?

• Procedures or processes that contribute directly and significantly to 
trial data and require study-specific training or a detailed knowledge 
of the protocol should be conducted by trial personnel

• Examples include: 
– Determining whether a trial candidate satisfies the trial’s enrollment 

criteria 
– Conducting specialized assessments required by the protocol that are not 

part of routine clinical care and require trial-specific training and 
expertise (e.g., evaluating tumor responses using RECIST guidelines) 

– Assessing whether a trial-related adverse event is attributable to the 
investigational product 

– Applying protocol-specified criteria for dose modification or 
discontinuation of investigational products 

– Determining that a trial participant has reached a trial endpoint 

www.fda.gov
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Trials that may be Suitable to 
Integrate into Clinical Practice

• Trials of FDA approved drugs (e.g., new 
indications, new populations, new routes of 
administration or doses)

• It may be possible to study unapproved drugs 
with well-understood safety profiles in clinical 
practice environments (e.g., those that are 
members of an existing class, those where 
safety is already well characterized from prior 
trials)

www.fda.gov
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What is Novel in this Guidance
• Addresses trial settings that are convenient for 

participants and may support rapid recruitment of 
broad populations

• Focuses on efficiencies, using existing healthcare 
institutions and staff, real-world data, and streamlined 
trial designs

• Supports the engagement of large healthcare 
institutions, healthcare networks and small community 
health care facilities that have historically been 
involved less frequently in FDA-regulated clinical trials

www.fda.gov
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What is Novel in this Guidance, cont.

• Describes the roles that local health care providers can play in 
conducting trial-related activities

• Supports use of data collected during routine clinical practice to 
avoid duplication of data entry and reduce the need for 
dedicated trial sites 

• Supports a spectrum of trials ranging from those that rely  
completely on data generated during routine clinical practice, to 
those that require supplemental activities by dedicated trial 
staff

www.fda.gov





Session 3: Progress on RWE to Support Reasonable and 
Necessary Payer Coverage

Moderator:
Rachele Hendricks-Sturrup, Duke-Margolis Institute for Health Policy

Panelists:
Ashley Jaksa, Aetion, a Datavant company
Shirley Wang, Harvard University and Brigham and Women’s Hospital
Cate Lockhart, Academy of Managed Care Pharmacy
Kate Davidson, Center for Medicare and Medicaid Innovation



Session 4: Shaping the International RWE Regulatory Policy 
Landscape

Moderator:
Valerie J. Parker, Duke-Margolis Institute for Health Policy

Panelists:
Chiho Suzuki, Pharmaceuticals and Medical Devices Agency
Daniel Rosenberg, Johnson and Johnson Innovative Medicine
Gracy Crane, F. Hoffmann-La Roche AG
Julia (Jingyu) Luan, AstraZeneca plc



2025 State of RWE Policy
Panel 4 Discussion Slides 

Gracy Crane 
Regulatory Policy Lead (RWD & Pragmatic Trials) 



The ICH puzzle board 

M14

Reflection 
Paper 

E6R3 
(Annex 2) 

ICH 
RWE 
guidance ICMRA 

statement

E8R1

Key takeaway: The ICH documents are a cohesive framework designed to function as an 
integrated whole. 
Understanding this structure is key to navigating the evolving regulatory landscape.



ICH Regulatory Roadmap 

Reflection 
paper 

June 2024 

E6 R3 Annex 
2

Nov 2024 

Key Takeaway: The era of treating RWE as a niche or purely post-market activity is over
ICH is building a comprehensive, integrated framework that embeds RWD across the development lifecycle.

M14 
May 2024

ICH New Topic proposal 
on RWE

Feb 2025 

ICH guideline 
on RWE (E23)

June 2025 

ICH guideline 
on RWE (E23)

Kick off
Nov 2025 

ICH guideline 
on natural history studies 

2025+



Session 5: Sharing Lessons Learned to Date on RWE to Support 
Regulatory Decision-Making

Moderator:
Rachele Hendricks-Sturrup, Duke-Margolis Institute for Health Policy

Panelists:
Heather Rubino, Pfizer, Inc
Christopher Kim, Amgen, Inc.
Anne-Marie Meyer, Independent Advisor



Real World Evidence in New Drug and Biologics License Application 
Approvals During Fiscal Years 2020-2022



Real World Evidence in New Drug and Biologics License Application 
Approvals During Fiscal Years 2020-2022

Fosdenopterin: RWD evaluated overall survival 
from medical records across 15 countries for 
both the treatment arm and the natural history 
control arm population.

Tacrolimus: RWD from a non-interventional 
study using Scientific Registry of Transplant 
Recipients (SRTR) registry data evaluated graft 
failure and death in lung transplant recipients, 
comparing outcomes under treatment with the 
natural history of transplants with minimal or 
no immunosuppression.

Vosoritide: Approval was based on one RCT and 
RWE from two single-arm studies using external 
controls from the U.S. Achondroplasia Natural 
History (AchNH) registry.

Abatacept: Approval was based on an RCT 
(matched donors) and a non-interventional study 
(mismatched donors) using CIBMTR registry data 
to compare overall survival with vs. without 
abatacept.

Alpelisib: Approval based on a single-arm study 
using medical record data using expanded access 
data from seven sites across five countries. 



Real World Evidence in New Drug and Biologics License Application 
Approvals During Fiscal Years 2020-2022

• Applications approved by CDER showed RWE: 

(1) Substantially contributed evidence of effectiveness

(2) Provided necessary safety data

No study only provided safety data necessary for approval.

• Five approvals from FY 2020-2022, with six studies total: four registry data, two medical record data.

• All medical products that used RWE to show efficacy and safety had orphan drug classification.



Pfizer 2025 | Confidential and Proprietary

The State of RWE 
2025:
Notes from the field
Heather Rubino, PhD, MS

Head, Safety Surveillance Research,

Worldwide Medical and Safety,

July 31, 2025
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The regulatory landscape is always changing…particularly for RWE
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Real-World Data and Real-World Evidence in Regulatory Decision
Making

Real-World Data and Real-
World Evidence in Regulatory

Decision Making
_____________________

Report of CIOMS WorkPegfilgrastiming
Group XIII

Council for International Organizations of Medical 
Sciences (CIOMS)

Geneve 2023 

• Early communication between the regulator and 
sponsor is critical for using RWE for regulatory 
purposes. 

• Regulators expect sponsors to follow the appropriate 
regulatory guidances when planning submissions that 
include use of RWE for regulatory purposes:

• Checklist for regulatory grade RWE:
 High quality
 Complete
 Transparent
 Generalizable
 Timely
 Scalable 
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Source: Concato J, Corrigan-Curay J. Real-world evidence—Where are we now? New Engl J Med 2022;1680-1682. 
DOI: 10.1056/NEJMp2200089 

RWD in different study designs can contribute to the generation of RWE



Pfizer 2025 | Confidential and ProprietaryPfizer 2025 | Confidential and Proprietary

Transparency is key

Engaging with 
regulators early 
protects patients

Regulator requested the analytical datasets and re-
analyzed safety, efficacy and dosing data  

Regulator approved the first anticoagulant to treat 
potentially life-threatening VTE in neonates < 28 
days (with gestational age  ≥35 weeks).

Regulator recommended to update the USPI with 
the NI study summary 

Use case 1
A6301097 (PREA PMC )
Fragmin* PASS in Neonates with Venous 
Thromboembolism in the UK 

Objective To evaluate the Safety, Effectiveness 
and Dosing of Dalteparin for Treatment of 
Venous Thromboembolism (VTE) in Neonates

Methods 
Review of medical records (2010 – 2021) from 5 
pediatric hospitals in the UK
Descriptive study: n, %  

Milestones 
Protocol approved: 2021
Final report: 2022

56
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Fragmin USPI updated to include PASS A6301097 data (Oct 2024) 

Neonatal Patients
No controlled clinical trials have been conducted with FRAGMIN in neonatal patients with VTE; however, 
data are available from a non-interventional retrospective medical chart review study of 16 neonates with 
VTE in the UK who were admitted to hospital between January 2010 and December 2021 and were treated 
with FRAGMIN. The mean (±SD) duration of dalteparin treatment was 62±30 days. For these 16 neonatal 
patients, the mean (±SD) daily dose of dalteparin at initiation was 365±196 units/kg (median:309
units/kg). The mean (±SD) daily dose of dalteparin including dose at initiation and dose changes was 
575±320 units/kg (median: 450 units/kg). After the initial dose, all patients required one or more dose 
changes; 15 of 16 patients required dose increases due to anti- Xa level being initially below the target 
range of 0.5 units/mL to 1 units/mL. The safety profile in neonates was similar to other pediatric patients.   
Pediatric use

The efficacy of FRAGMIN in neonatal patients is based on a retrospective, non-interventional, multi-center study in 16 neonatal
patients with deep vein thrombosis. Of the 16 total patients, the median gestational age was 39.1 weeks and median age at first
FRAGMIN dose was 13.5 days. Patients were treated with FRAGMIN for up to 3.5 months, with starting doses determined by weight.
The efficacy of FRAGMIN was established by the achievement of VTE resolution and/or completion of FRAGMIN treatment and
was supported by the number of patients with lack of VTE progression or new VTE.
The efficacy population included neonatal patients who completed a treatment course of FRAGMIN and/or achieved VTE resolution.
The median starting dose of FRAGMIN and the median dose (units/kg) required to achieve a therapeutic anti-Xa level during the dose
adjustment period are presented in Table 21. Therapeutic anti-Xa levels were documented for 8 of the 16 patients.
At the end of follow-up, resolution of the baseline VTE was documented for 4 patients (25%). No patients were reported to have
either partial regression of the VTE or a new VTE. Of the remaining 12 patients, 1 patient (6%) switched to another anticoagulant
after 3 days for an unknown reason (no adverse events related to FRAGMIN were documented) and 11 patients (69%) were reported
to have completed their course of therapy.

INDICATIONS AND USAGE 

“Treatment of symptomatic venous 
thromboembolism (VTE) to reduce 
the recurrence in pediatric patients 
from birth (gestational age at least 
35 weeks) (1.4)”

Label impact:
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Transparency and 
Reproducability is 
key

Traceability and data 
provenance is key

Regulator requested analytical codes and datasets 
and conducted their own analysis, replicating the 
results reported in the final study report

Regulator requested copies of 5% medical charts 
(documentation of AEs/SAEs)

Use case 2
B2361001 (PREA PMC to the FDA)
(Zosyn* PASS in Pediatric Patients with 
Hospital Acquired Pneumonia in the US) 

Objective Safety and effectiveness of piperacillin-
tazobactam (P/T) in the treatment of pediatric 
hospital acquired pneumonia (HAP)

Methods 
Cohort study using secondary data from 
Pediatric Health Information System and 
patients charts from 6 US hospitals  (2002-
2019) 
Descriptive study: Estimated incidence rate of 
safety events of interest

Milestones 
Protocol approval: 2012
Final report: 2019

58
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USPI updated to include NI PASS B2361001 Summary   

INDICATIONS AND USAGE

Nosocomial pneumonia in adult and pediatric 
patients 2 months of age and older (1.2)

Label impact:
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Data Ownership and Access 
Service providers and data custodians 
may refuse to share due to owner 
ships rights and contractual limitations 

Privacy and Legal Restrictions
HIPAA, GDPR, local privacy laws  can 
restrict data transfer e.g., cross border 
data transfer 

Technical and Operational 
Challenges 
Compliance during transfer processing, 
Effect on final report submission 
timeline and additional resources 

Challenges:

Acquisition and 
Sharing of 
Datasets with 
Regulators 

60



Conducting a Clinical Trial with 
an External Control Arm to Meet a 
Pediatric Regulatory Requirement
Meeting externally controlled clinical trials and 
RWD guidance standards

Christopher Kim, PhD, Center for Observational Research, 
Amgen Inc. 
July 31, 2025
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Overview

• Question: When an RCT is no longer feasible, can an externally controlled study be appropriate to 
meet a regulatory commitment?

• Case to be discussed: Kyprolis® (carfilzomib) pediatric study plan (PSP) investigating carfilzomib + 
chemotherapy as treatment for pediatric acute lymphoblastic leukemia

◦ Regulatory history timeline

◦ Study overview and design considerations

◦ Implementation of FDA’s RWD data standards

• Reflections and learnings



63

When a randomized study no longer remains possible, can an externally controlled study be 
conducted in lieu of an existing RCT agreement to meet a regulatory requirement?

• Amgen committed to FDA (Written Request) and EMA (Paediatric Investigation Plans) to conduct a 
randomized trial (RCT) (Pediatric Exclusivity FD&CA Section 505A; Article 14(11) EC726/2004)
◦ Investigating carfilzomib with chemotherapy (CFZ + chemo) for pediatric relapsed or refractory acute 

lymphoblastic leukemia (ALL) in a Phase 1b/2 Interventional Trial

• Significant changes in the treatment landscape and regulatory framework (and subsequent guidance) from 
the original pediatric commitments until beginning the Phase 2 trial required pivoting the overall approach

3. FDA guidance on RWE framework 
(2018)1, RWD/RWE regulatory 
decisions (2023)2, externally 
controlled studies (2023)3 and RWD
data standards (2021, 2023)4

2. With changing treatment 
landscape, no longer feasible to 
randomize patients to either CFZ + 
chemo or chemo only

1. Approvals of novel agents 
(blinatumomab, inotuzumab, 
tisagenlecleucel) in 2017 changed 
landscape of B-ALL management

Amgen and FDA agreed that an RCT was ideal. However, a well designed externally controlled 
study to estimate the treatment effect of the investigational arm in a narrowed population with 
highest unmet need (post-immunotherapy B-ALL, relapsed T-ALL) could be acceptable

1Framework for FDA’s Real World Evidence Program 2018: https://www.fda.gov/media/120060
2Considerations for the Use of Real-World Data and Real-World Evidence to Support Regulatory Decision-Making for Drug and Biological Products: https://www.fda.gov/media/171667
3Considerations for the Design and Conduct of Externally Controlled Trials for Drug and Biological Products: https://www.fda.gov/media/164960/
4Data Standards for Drug and Biological Product Submissions Containing Real-World Data: https://www.fda.gov/media/153341
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Regulatory History Timeline for the Carfilzomib Pediatric Study

Amgen commits 
to FDA to 
conduct a 
randomized trial 
to meet the 
conditions of the 
pediatric study 
requirements

May 2014

FDA issues full 
approvals for 
blinatumomab, 
inotuzumab, 
tisagenlecleucel

Jul-Aug 
2017

FDA releases RWE 
program 
framework

Dec 2018

Amgen proposes 
to FDA to modify 
RCT to an 
externally 
controlled clinical 
trial

Feb 2019

FDA and Amgen 
agree to study 
highest unmet 
need population 
in an externally 
controlled study; 
Written Request is 
amended

Aug 2020

FDA releases draft 
guidance for 
externally 
controlled trials

Feb 2023

Amgen and FDA 
agree on sample 
size and 
comparator 
regimen revisions 
in external 
control arm; 
Written Request is 
amended

May 2023

Amgen informs 
FDA of results of 
futility analysis to 
continue trial

July 2023

FDA releases final 
guidance for 
Data Standards 
for Drug and 
Biological 
Production 
Submissions 
Containing Real-
World Data

Dec 2023

Amgen engages 
FDA on RWD 
submission 
requirements 
including CDISC 
formatting and 
domain mapping 
plans

May 2024

Study is 
complete and 
results of trial and 
datasets are 
submitted to the 
regulatory 
agencies

Nov 2024

FDA notifies 
Amgen that 
pediatric 
exclusivity 
determination 
made

May 2025

ECA – External Control Arm, CDISC - Clinical Data Interchange Standards Consortium
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Re-Induction 
Carfilzomib + VXLD

Enrollment 
Screening 
(7 DAYS)

CR; 
CRi+

Day -7 Day 1 Day 29 Day 45 Day 57-75

EFS, OS; Long-term follow-up

30 days (+3) from
last dose of study drug

CR = Complete Remission; CRi+ = Complete remission with incomplete recovery; EFS = Event free survival; I/E = Inclusion exclusion; OS = Overall survival; VXLD = vincristine, 
dexamethasone/prednisone, L-asparaginase, and daunorubicin
^Collaboration with Therapeutic Advances in Childhood Leukemia consortium
*Included curative intent regimens inclusive of chemotherapy, immunotherapy, and targeted agents

Clinical Trial and External Control Arm Design: Carfilzomib + 
Chemotherapy Compared to Real World Regimens in Children with 
Relapsed or Refractory (R/R) Acute Lymphoblastic Leukemia (ALL)

VXLD + CFZ 
Clinical Trial 

N=105 (61 B-cell; 
44 T-cell)

R/R ALL 
Observational 
Study^ N=612 

(486 B-cell; 126 
T-cell)

Re-Induction
Real World 
Regimens*

CR; 
CRi+ 

Baseline Day 1 Day 29 Day 45

Apply I/E from 
Clinical Trial EFS, OS; Long-term follow-up

End of Study

End of Study

External Control 
Arm N=140 (80 
B-cell; 60 T-cell)

Primary 
Objective

Secondary 
Objectives
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Considerations for the Externally Controlled Study – Core Principles of 
Pharmacoepidemiology Comparative Effectiveness Study Design

STUDY DESIGN WAS CONSISTENT WITH FDA GUIDANCE, WHICH WAS RELEASED 3 YEARS LATER (2023)

1. Selection of the population by applying trial inclusion/exclusion

2. Temporality of trial relative to control arm (i.e., novel therapy era)

3. Suitable comparison population to achieve exchangeability1

4. Comparability of the endpoint (primary objective)

5. Statistical methods addressing validity issues (e.g., confounding)

1Greenland, S., Robins, J.M. Identifiability, exchangeability and confounding revisited. Epidemiol Perspect Innov 6, 4 (2009). https://doi.org/10.1186/1742-5573-6-4
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Learning How to Apply CDISC Standards to RWD

KEY CHALLENGES
Navigating Real-World 
Data Complexity
RWD is diverse and originates 
from multiple sources 
including EHR's, registries, 
claims systems with various 
structures, coding schemes 
and levels of completeness.

When Timing Isn’t 
Everything (Because It’s 
Missing)
Key CDISC constructs (e.g., 
VISIT, EPOCH, index date, etc.) 
are often missing or 
ambiguous in RWD and need 
to be derived retrospectively 
or excluded where derivation 
would be uninformative.
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Learning How to Apply CDISC Standards to RWD

KEY STRATEGIESKEY CHALLENGES
Strive to Achieve 
Traceability and Alignment
Detailed discussions with the 
FDA led to agreed-upon 
solutions to achieve the 
regulatory standard.

Navigating Real-World 
Data Complexity
RWD is diverse and originates 
from multiple sources 
including EHR's, registries, 
claims systems with various 
structures, coding schemes 
and levels of completeness.

Implemented Approaches 
to Meet Regulatory 
Guidance
RWD concepts without clear 
CDISC mappings were 
adapted through repurposed 
variables and domains, with 
documentation to preserve 
intent and ensure traceability.

When Timing Isn’t 
Everything (Because It’s 
Missing)
Key CDISC constructs (e.g., 
VISIT, EPOCH, index date, etc.) 
are often missing or 
ambiguous in RWD and need 
to be derived retrospectively 
or excluded where derivation 
would be uninformative.
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Learning How to Apply CDISC Standards to RWD

THE RESULTKEY STRATEGIESKEY CHALLENGES
Achieving Efficiency 
through Experience
Applying learnings to future 
submissions enabling us to 
meet the regulatory standard 
in the most efficient manner 
possible.

Strive to Achieve 
Traceability and Alignment
Detailed discussions with the 
FDA led to agreed-upon 
solutions to achieve the 
regulatory standard.

Navigating Real-World 
Data Complexity
RWD is diverse and originates 
from multiple sources 
including EHR's, registries, 
claims systems with various 
structures, coding schemes 
and levels of completeness.

It Is Possible
...and Challenging
While challenging, it is feasible 
to fit RWD into CDISC 
standards; with careful 
planning and practical 
scientific strategies.

Implemented Approaches 
to Meet Regulatory 
Guidance
RWD concepts without clear 
CDISC mappings were 
adapted through repurposed 
variables and domains, with 
documentation to preserve 
intent and ensure traceability.

When Timing Isn’t 
Everything (Because It’s 
Missing)
Key CDISC constructs (e.g., 
VISIT, EPOCH, index date, etc.) 
are often missing or 
ambiguous in RWD and need 
to be derived retrospectively 
or excluded where derivation 
would be uninformative.
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Reflections and Learnings from a Decade-Long Experience

Strong rationale for 
inability to conduct an 
RCT; proposed sound 

study design leveraging 
pharmacoepidemiology 
best practices to meet 
regulatory standards.

Strong 
Scientific 

Fundamentals

Proactive agency 
engagements with 

reasonable proposals 
led to pragmatic 
discussions and 

solutions.

Frequent 
Interactions 
with Agency

Proposals addressing 
uncertainties in mapping 

RWD to CDISC were 
positively received and 
actionable feedback 

provided where needed.

Implemented 
Guidance and 

Proposed CDISC 
Structure for RWD

Externally controlled 
trials are relatively new 
and may be faced with 
unexpected challenges 
as best practices evolve 
and guidance is issued.

Agility is 
Important
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1990-2016 RWD: Claims & CER

>2016 RWD Post-MU2 & 21st Century

● Data: Structured, Semantically 
coded. Not flat files—metadata & 
semantic crosswalks

● Tech:  Thousands of sites/switches, 
servers & data schemas – Requires 
robust database infrastructure, 
Relational Databases (ERDs)

● Data: Unstructured + Structured; 
Unsystematically captured in multiple 
ways; Integration challenges =  Data 
Barrier

● Tech: Single patient in ~100-1000s of 
applications per site; Requires Multi-
dimensional Data Storage, Modeling 
& Knowledge Solutions (eg,: RDF / 
Property Graph + Knowledge Graph)  

Time 0:  Derived from variables/
concepts captured via multiple places  
and “semantics”/language.  Have epi 
guardrails in “continuous enrollment.

Time 0:  Derived structured, unstructured, 
multi-dimensional, encoded concepts.  
Requires systematic integrations.  No 
transparency & consistency on patient-
time or database-time 

Meyer AM, et al. AMIA 2024

Time 0:  Systematic concepts, 
same location/coding 

RWD Complexity: “Methods [don’t] 
meet Matter”

● Data: Structured 
questionnaires/visits, systematic, 
Flat Files

● Tech: Single Data Model 
(Geography & Language) Single 
Server

<1990 RWD Observational 
Epidemiology



Lost In Translation:  Patient-time, Database-Time, 
Calendar-Time



Epi Consequences

Meyer AM, ICPE 2020

Jess Young PDS  2020 – cited with permission



Embrace Complexity – Build Defensive Systems

1. Multi-Modal Patient Data
○ Structured + unstructured
○ PDFs, CCDAs, FHIR

2. Multiple Patient Trajectories incl 
Probabilities

○ Supporting evidence
○ Absence of evidence

3. Knowledge Graph + Ontologies
○ Synonym expansion
○ Inject industry guidelines

4. Specialized Eligibility Assessment
○ KG + unstructured docs
○ Per clinical category models
○ Clinical rationale & evidence

- 24 trials (lung, breast, pancreatic)
- 198 patients 
- 793 patient-trial screens
- 16,445 criteria assessments;
- 41% unanswerable for CTN     

(data gaps + insufficient evidence)

Negative and Unknown Problem 

Large Academic Cancer Cancer
RCT matching study
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Patient Example:  Source Evidence / Traceability
1. Disease/Stage Alignment: The patient has Stage IV squamous cell lung cancer *

2. SOC-Gap Analysis:
Received Treatments:

- 1st-line: Pembrolizumab + carboplatin/paclitaxel (completed 6 cycles) → maintenance pembrolizumab.
- Osimertinib (EGFR TKI) attempted but discontinued due to toxicity (not progression).

Remaining Guideline-Listed SOC Options:
- 2nd-line options per NCCN: Docetaxel ± ramucirumab, gemcitabine, or other single-agent chemotherapy 
(Category 1).
- Targeted therapy: No actionable biomarkers beyond EGFR (already attempted).
- Immunotherapy rechallenge: Not recommended after progression on prior PD-1/L1 inhibitors.

3. Clinical Appropriateness:
- Performance status (ambulatory with mild dyspnea) supports eligibility for chemotherapy.
- No documented contraindications to docetaxel/gemcitabine.

4. Feasibility:
- No evidence of attempted 2nd-line chemotherapy post-progression (2023-09). Pembrolizumab was 
resumed instead of switching to SOC.

Conclusion: The patient has not exhausted all guideline-recommended systemic therapies (e.g., docetaxel). 

Lind AI 
Model 
Rationale

*NCCN Guidelines® Version 3.2024 for NSCLC)
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Closing Remarks and Adjournment

Rachele Hendricks-Sturrup, DHSc, MSc,MA
Research Director of Real-World Evidence, Duke-Margolis Institute for 
Health Policy
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