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Agenda
• Review learning objectives.
• Introduce the Reagan-Udall Foundation for the Food and Drug Administration.*
• Review how a national collaborative community of stakeholders convened to share insights, 

compare results, and answer key questions. 
• Describe how the national collaborative is using real-word data (RWD) and real-world 

evidence (RWE) to answer questions about COVID-19 diagnostics and therapeutics.
• Review learnings from the national collaborative.
• Discuss the future.

*This project is supported by the Food and Drug Administration (FDA) of the U.S. Department of Health and Human Services (HHS) as part of an award of 
$460,288 of federal funds (54% of the project) and by $388,729 from non-governmental sources (46% of the project). The contents are those of the author(s) and 
do not necessarily represent the official views of, nor an endorsement, by FDA, HHS, or the U.S. Government. For more information, please visit FDA.gov.



Learning Objectives

Describe evidence needs to support rapidly evolving use cases in COVID-19 
therapeutics, diagnostics, and vaccines.

Describe learnings and identify solutions created to leverage the 
diversity/expertise across partners and RWD sources.

Identify considerations to use when scaling to multiple heterogeneous RWD sources.



• Created by U.S. Congress in 2007 as a not-for-profit organization.

• Established to support and advance the FDA’s mission in regulatory science and public health.

• Stimulates dialogue and coordinates public-private partnerships.

• Does not lobby or advise FDA on regulatory matters.

The Reagan-Udall Foundation 
for the Food and Drug Administration
Foundation Role and Mission

Advance Regulatory Science. Convene Stakeholders. Educate.



Why Real-World Data? 
• Urgent need to rapidly understand the natural history 

of COVID-19.
• Many critical clinical evidence needs but limited clinical 

trial resources (due to patients, time, competing tasks).
– RWD characterization of treatment patterns and impact 

provides understanding.
– RWD can help prioritize research questions for clinical 

trials to answer.
– RWD can improve study design and support participant 

enrollment.

• Pragmatic and platform/adaptive study designs can 
improve efficiency and generalizability.

• Near real-time performance of diagnostics authorized 
under emergency use authorization.

• Near real-time vaccine performance of future potential 
vaccines.



Data Challenges and Components Required for Success

Massive investment and digitization of healthcare 
has not provided sufficient data for surveillance, 
supply chain, and regulatory decision-making.

Data rights. Standard 
terminology.

Interoperability. Infrastructure to 
enable scalable 

analytics.

Large populations with 
variation in practice 

and patient 
characteristics.

Critical components:



COVID-19 Evidence Accelerator
Using RWD to Address an Urgent Public Health Need

U.S. Food 
& Drug 

Administration 
Evidence

Accelerator
(EA)

Other
Government

• National Institutes of Health.

• Veterans Health 
Administration.

• Patient-Centered Outcomes 
Research Institute.

• Real-World Data 
Approaches.

• Etc.

• Foundation/Friends 
managed workstream.

A community of data and 
analytics partners ready to 
urgently address questions 
about COVID-19.



Evidence Accelerator Work Streams
Online Community
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COVID-19 Evidence Accelerator Principles
Community Curated Principles Underpin All Work Efforts



Foundation and Friends Experience with RWD
Reagan-Udall Foundation for the FDA

• Extensive experience in RWD/RWE through 
innovation in the Medical Evidence Development 
and Surveillance (IMEDS) Program.

• IMEDS is a public-private partnership that 
provides a framework and entry point for 
regulated industry into the FDA’s Sentinel 
Initiative.

• Conducts sponsor-initiated post-market safety 
evaluations of products using distributed real-
world data sets (claims codes and EHRs) with 
>117M patient lives.

• Collaborates with several Sentinel and 
non-Sentinel data partners and Harvard Pilgrim 
HealthCare Institute.

Friends of Cancer Research

• Friends is an advocacy organization that drives 
collaboration among partners to power advances 
in science, policy, and regulation.

• Friends recently convened six organizations with 
oncology-focused health care data to conduct a 
pilot RWD project. 

• The study aimed to agree on and execute a 
common protocol using diverse RWD and 
explore how real-world end points could rapidly 
address clinically relevant questions about 
treatment effectiveness.

• This parallel analysis method has served as a 
model for the Evidence Accelerator’s work.



Parallel Analysis Aspirational Goals
• Run several analyses in parallel to 

quickly address multiple questions.

• Address critical question(s) related to 
COVID-19 through data already 
collected by participating data partners.

• Align on a common analytic plan.

• Deploy against a common analytic plan.

• Report results for presentation 
“in parallel.”

And do it “quickly.”



Potential Research Questions
• General epidemiology of COVID-19.
• Predictors of patients at risk for development of severe COVID-19 disease.
• Patterns of general outcomes for people with COVID-19 

(e.g., death, time to disease resolution).
• Patterns of COVID-19 diagnostic testing and results.
• Patterns of development of COVID-19 immunity across the U.S. population.
• Can RWD support evaluation of the performance characteristics of 

COVID-19 diagnostics?
• Patterns of enrollment in COVID-19 clinical trials.
• Are there data that can inform risk and/or management of drug shortages 

(e.g., surge in demand, drug supply)?
• What medications are doctors prescribing for COVID-19 

in the real world?
• Can RWD provide initial understanding of the safety and effectiveness of 

therapies used for COVID-19?
– Safety of hydroxychloroquine and chloroquine, with or without azithromycin.
– Predictors of treatment safety and effectiveness.
– Safety for specific subpopulations (e.g., pregnancy).

• Can data sources help identify patients who can donate convalescent plasma?

Real-world safety of 
therapies used in COVID-19:
• Hydroxychloroquine, with 

or without azithromycin.
• Remdesivir.

Real-world performance of 
serology tests.

Risk of coagulopathy in 
SARS-CoV-2 vs. influenza.



Meetings and forum for rapid cycle feedback 
and learning.

Common protocol for repeated analysis of priority research 
questions across multiple data partners—the “parallel analysis.”

Prioritized research questions.

Common data elements and translation tables 
between common data models.

Individual accelerator communities focused on 
specific topics (e.g., therapeutics, diagnostics).

Evidence Accelerator Parallel Analysis Methods



COVID-19 Evidence Accelerator Milestones
COVID-19 

Evidence Accelerator 
(EvAcc) Launch

April 16, 2020
First “Lab” Meeting

Therapeutics
Parallel Analysis 

Project One
April 22, 2020

Hydroxychloroquine +/-
azithromycin in hospitalized 

patients

Parallel Analysis 
Current Therapeutics 

Projects: Natural History of 
Coagulopathy; Remdesivir

Diagnostics 
EvAcc Launch

May 28, 2020

Vaccine
EvAcc Launch

March 2021

Oncology 
Workgroup

June 2020

Bi-Weekly 
Therapeutics 

Lab EA

Bi-Weekly 
Therapeutics 

Lab EA

Weekly 
Lab EA

Weekly 
Lab EA

Weekly 
Lab EA

Weekly 
Lab EA

Weekly 
Lab EA

Weekly 
Diagnostics 

Lab EA

Diagnostics 
Parallel Analysis

Project One
August 2020

PCR+, plus serology



Initial Research Question: 
Assessment of Real-World Performance of Serology Tests

• Describe real-world COVID-19 serology 
testing patterns by instrument, clinical, 
and demographic factors.

• Describe real-world performance of 
COVID-19 serology (compared to 
+molecular test) by instrument, clinical, 
and demographic factors.

• Understand data interoperability. 

Project Goals



One Individual’s Clinical Journey 
Real-World Data Sources and Information Needs

Structured
Unstructured
Lab
EHR
Instrument

“Manufacturer” 
Data Element 

Spotlight



Process Learnings from Parallel Analysis
• One analysis completed as of June 21, 2021 

(RWD in evaluation of safety of 
hydroxychloroquine).
– Target to complete three more analyses by 

September 2021.

• Foster a community for exponential 
collaboration:
– Post COVIDity Project (FDA/Oncology Center 

of Excellence).
– Prevent COVID-19, Vogelstein Lab, Johns 

Hopkins. 

• Offered substantial learning. 
– Participants learned to:

Discuss work together. 
Decide what to do together. 
Document decisions. 
Adapt as the work progressed.

– Pursued a shared, step-wise approach.
– Recognized that different data sources 

require different approaches. 
– Developed and shared code-sets and 

resources.
– Drew study design and conceptual diagrams.



Study Findings
• No observed association between 

hydroxychloroquine treatment and mortality, overall 
patient condition, or evidence of benefit.

• Defining mechanical ventilation status was not 
straightforward and varied in EHRs vs. claims data.

• No National Drug Code for remdesivir when it was 
first authorized. 

• Identifying medication use was not standardized 
across groups. 
– Data varied—included the use of structured codes 

to text searches. 



One Individual’s Clinical Journey 
Real-World Data Sources and Information Needs

Structured
Unstructured
Lab
EHR
Instrument

“Manufacturer” 
Data Element 

Spotlight



Major Finding: Data Gaps Need to Be Addressed

Target Flow
Structured
Unstructured
Lab
EHR
Instrument



Challenges Encountered and Pivots Made 
• Recognized the need to get to know the team and the data.

– Worked with numerous data sets and partners.
– Largely a volunteer effort.

• Needed to align on the following:
– What “accelerating results” meant à step-wise approach.
– Parallel analysis approach being better suited for descriptive analysis than 

casual inferences.
– Clarified the scope of the project.

• Formalized the project.
– Established a project manager role and timelines for deliverables.
– Developed a communication plan and channels.

• Created shared commitment to work within the parallel analysis structure.



Perspective from a Single Partner
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Perspectives from Use of a 
National Aggregated EHR Data Repository 

COVID-19 Confirmed Cohort
N~514,000 patients as of March 2021

• Data sourced from 17 
healthcare provider 
clients across the U.S., 
including academic 
medical centers, 
community hospitals, and 
integrated delivery 
networks.

• Represents ~30M 
patients between 1/2010-
3/2021 in a central data 
repository.

Source Data

• De-identified structured and 
semi-structured EHR data, 
including administrative and 
clinical data:

– Patient demographics.
– Payer detail.
– Diagnoses, procedures, 

orders, prescriptions and 
medication administrations, 
lab results, observations. 

• Patient-level longitudinal 
follow-up within provider client.

• Ability to link to external data 
sources (e.g., death, reference labs). 

Data Type



Defining COVID-19 Analytics and Insights
Central and 

Local Subject 
Matter Expert 

(SME) 
Collaboration

Literature 
Review and SME 

Consultation

Analytics

Platform
Data 

Engineering

Data 
Curation

Terminology

COVID-19 
Insights



Key Learnings and Recommendations 
from a Partner Perspective

Not having a standard 
terminology is costly.

Local area expertise 
and engagement is 
critical to study 
refinement and 
interpretation.  

Transparency 
facilitates 
contextualization of 
the data and findings. 

Data interoperability 
remains a challenge. 



Terminology and Data Curation
Challenges and Proposed Solutions

Require or map to standardized terminology 
from lab information system results and 
EHR orders.

Require or map to standardized terminology 
from EHR medication requests/orders.

Collaboration among local and central SMEs 
to map to standardized classifications.

Of 495 million encounter records, ~5000 
distinct combinations of encounter class and 
encounter type came from source data.

Of 3.9 billion lab test results associated with 
~30 million patients, only 27 percent arrived 
from sources with a LOINC code (variable 
across provider sources).

Of 4.8 billion medication request/order 
records, only 0.02 percent arrived from 
sources with an RxNorm code (variable 
across provider sources).



Impact of Not Having a Standard Terminology
Costly, Slow, and Imprecise Curation Detective Work

Test name: Misspellings: “COVID 
Antibodie”, “postive”, “POSTIVIE”



What patterns of SARS-COV-2 RNA 
and antibody testing are observed in the population? 

Local Partner Expertise and Engagement 
Is Critical to Study Refinement and Interpretation

What factors are driving same-day
SARS-COV-2 RNA and antibody testing?



Transparency Facilitates Contextualization of Analytic 
Approach and Findings

• What are the features of the specific RWD sources 
included in the analysis?

Stewart, M. et al. (2021). COVID-19 Evidence Accelerator: A parallel analysis to describe the use of Hydroxychloroquine with or without 
Azithromycin among hospitalized COVID-19 patients. PLOS ONE, 16(3). https://doi.org/10.1371/journal.pone.0248128 

• How are key concepts of interest 
defined? 
– “COVID-19 hospitalization.”
– “Patient exposed to remdesivir.”

• Is it feasible to operationalize these 
concepts, based on what is available in 
a given RWD source?

• Is alignment on operational definitions 
across RWD sources feasible and 
appropriate?



Looking Ahead to the Future

à Partnership to help solve this in Diagnostics Evidence Accelerator 2.0.

Data interoperability is a central challenge and opportunity for greater understanding 
of real-world performance of diagnostics and vaccines.

à PASC catalog.

Post-acute sequelae of SARS-CoV-2 (PASC) infection (long-COVID) continues to 
drive the need for a community to share information on the epidemiology of PASC, 
understand different initiatives underway, and a way to sort through what resources 
are fit-for-purpose. 

à Medications use and definitions workgroup.

Learnings have launched workgroups to problem solve. 



Live Questions and Answers

Carla Rodriguez-Watson, PhD, MPH
Director of Research, Reagan-Udall Foundation for the Food and Drug Administration

CRodriguezWatson@reaganudall.org

Nancy Lin, ScD
Vice President, Real World Evidence and Insights, Health Catalyst

Nancy.Lin@healthcatalyst.com



Thank You


