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An Introduction

• “Smitty” Heavner
- Pronouns: He/They

• Registered Nurse
- 10 years, specialized in ED

• PhD in Evaluation Science

• Scientific Director
- CURE Drug Repurposing Collaboratory

• Adjunct Faculty
- Clemson University – Public Health Sciences

- University of South Carolina School of 
Medicine Greenville

Scan for contact



Disclosures
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• CDRC is a public-private partnership with FDA and NIH National Center for 
Advancing Translational Science

• Critical Path Institute is supported by the Food and Drug Administration 
(FDA) of the U.S. Department of Health and Human Services (HHS) and is 
54.2% funded by the FDA/HHS, totaling $13,239,950, and 45.8% funded 
by non-government source(s), totaling $11,196,634. 

• The views expressed are those of the presenter and do not necessarily 
represent the official views of, nor an endorsement by, FDA/HHS NIH or 
the U.S. Government.



Outline
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• CDRC Overview

• Drug Repurposing

• Real-World Data

• The Edge Tool
- Use Case: COVID-19

• Real-World Evidence

• Future Directions



CDRC Team
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CDRC: Advisory committee members

Goal: Facilitate a drug’s demonstrated utility in clinical practice, harnessing a 
combination of traditional trials and real-world evidence

Researchers

Patients

Pharma/Industry

Clinicians



CDRC Structure
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CURE Drug Repurposing Collaboratory
Advisory Committee

CURE ID
Coordinating Committee

Operational Coordinating 
Committee

Executive Director 
(Marco Schito) 
and CDRC Staff

Advisory Committee Co-Chairs: 
Marco Schito (C-Path) &     

David Fajgenbaum (UPenn)

CURE Rare Disease 
Coordinating Committee

Special Populations 
Coordinating Committee

Regulatory, 
Legislative & 

Policy Working 
Group

Publications

Working Group

Communications   
Working Group

Pre-Clinical to 
Clinical 

Translation 
Working Group

Clinical Trial 
Implementation 
& Infrastructure 
Working Group

Data Sources      
& Analytics 

Working Group

RASopathies

Rare          
Non-Oncology 

Working 
Group

Pregnancy 
Working 

Group

Neonatal  Working Group

Listeriosis

COVID-19

Trichomoniasis

Group B Strep

Toxoplasmosis

Necrotizing Enterocolitis

Bronchopulmonary dysplasia

Persistent pulmonary 
hypertension of the 
newborn

Congenital Cytomegalovirus

Retinopathy of Prematurity

Neonatal Sepsis

Valley Fever

Implantation 
mycoses

NTDs, 
Mycology, and 

Parasitic
Working 

Group

Antimicrobial 
Resistance 

Working 
Group

Emerging and 
Reemerging 

Infections
Working 

Group

MDR Gonorrhea 

MDR Gram-
Negative Bacteria

MDR/XDR-TB

COVID-19

Dengue

Balamuthia

ID Clinical 
Advisory Board

Funding 
Opportunities

Working Group

Rare 
Oncology 
Working 

Group

PEComa

Angiosarcoma

Epithelioid 
hemangioendothelioma

Inpatient Outpatient



Drug Repurposing
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• Significant portion of conditions have no FDA approved 
treatments

• Traditional drug development and labeling is slow and 
expensive.

• Repurposing may be needed in diseases which are:
- rapidly emerging

- extremely rare

- impacting vulnerable groups

- treated by standardized guidelines 



Infectious disease examples
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Real-World Data
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• Explore clinical practice

• Develop and refine hypotheses

• Provide external controls

• Observational research

Concato J, Corrigan-Curay J. Real-World Evidence — Where Are We Now? N Engl 
J Med. 2022;386(18):1680-1682. doi:10.1056/NEJMp2200089



CURE ID data sources
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• Case reports from literature

• Clinician submitted infectious disease case reports
1. What disease did your patient have? 

2. How did you make the diagnosis? 

3. What made your patient’s infection difficult to treat?

4. What drug(s) did you use to address this difficult to treat infection?

5. What was the patient’s outcome? 

6. Did the patient experience any adverse events?



A Platform to Capture Novel Uses of Existing 
Drugs 

13

• Web-based tool 
- Computer, smartphone or mobile 

device

• Capture and share real-world 
experiences treating patients 
through a simple online case 
report form

• HIPAA compliant, contains no PII

• Newsfeed

• Link to www.clinicaltrials.gov

https://cure.ncats.io/explore

http://www.clinicaltrials.gov/
https://cure.ncats.io/explore


Real-World Data: Challenges
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• Unstructured data

• Defining outcomes

• Privacy concerns

• Probabilistic linkage

• Data harmonization



Real-World Data: Data Harmonization
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EXTRACT TRANSFORM LOAD

ETL



Real-World Data: Data Harmonization
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• Centralized harmonization

• Sites use common data 
model at baseline

• Only for US data

• Limited to COVID-19
ncats.nih.gov/n3c



Observational Medical Outcomes Partnership 
(OMOP)
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153 Controlled 
Vocabularies
9 Million concepts



The Edge Tool
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Proprietary 
Data Model



The Edge Tool
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• Web-based decision support for concept mapping

• Base configuration settings for major EMR Vendors.

• Configuration management documentation tool

• Inspection Report of DevOps on ETL processes

• Data Quality Dashboard framework of 3,000+ data quality tests

• Collaborative cohort subset definition

• Perform de-identification and submission

• All open-source resources



The Edge Tool on Azure
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ET
L • Perseus

• EMR base config

• Usagi

• White Rabbit

• Rabbit in the Hat D
ev

O
p

s • Data Quality 
Dashboard

• Documentation 
Engine

• Submission extraction

• Change control

A
n

al
ys

is • Atlas

• WebAPI

• Hades

• R-Studio

• Methods Library

Azure SQL Server
OMOP Data Model

Vocabulary Management
Authentication and Authorization



The Edge Tool: De-identification
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• Reassignment of Person IDs: Person IDs are regenerated sequentially from a sorted copy of the Person table. 

These new Person IDs are carried throughout the CDM to all tables that reference it.

• Date Shifting: 

o Each person is assigned a random date shift value between -186 and +186 days. All dates for that person are 
then shifted by that amount.

o Birthdays: After date shifting a person’s birthday, the day is then set to the first of the new birth month. If the 

person would be > 89 years old then they are assigned a random birth year that would make them 90-99 

years old.

• Date Truncation:
o A user-defined Start and End date are used to exclude any date shifted data that falls outside of the target 

date range (E.G. Procedures, conditions occurrences, etc. Does not include Birthdates).

• Removal of other identifiers:

o Other potentially identifying datapoints are removed from the dataset such as location_id, provider_id, and 

care_site_id



The Edge Tool Use Case: COVID-19
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• Drug Repurposing

• Broad Impact

• Identifiable Cases

• Discreet Data

• Acute Disease

• Definitive Outcomes



Data Flow
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OMOP
data format

CDISC/SDTM
data format

Edge Tool

Institutions sharing data via the Edge Tool

VIRUS 
sites

Emory JHU

VIRUS CRF
data format

Data access 
to VIRUS 
dataset

CDISC/ADaM
data format

Data access to 
ISARIC + VIRUS 

dataset

CURE ID

ISARIC

SCCM
Merging Edge Tool Data
+Data  from VIRUS sites 

not us ing Edge Tool

NCATS 
Data HarmonizationVIRUS COVID-19 

Registry data 

IDDO
Convert data to SDTM

CURE ID 
“publicly 

available” 
data set 

(40 variables)

EDGE tool data 



Real-World Evidence: COVID-19
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• Replicate findings of clinical 
trials

• Evaluate key agents: 
dexamethasone, baricitinib, 
tocilizumab

• Demonstrate utility of Edge 
Tool

Concato J, Corrigan-Curay J. Real-World Evidence — Where Are We Now? N Engl 
J Med. 2022;386(18):1680-1682. doi:10.1056/NEJMp2200089



Pilot site data: (March 2020- March 2022)
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• Methodology: Data cleaning
- Observational Medical Outcomes Partnership Common Data Model 

(OMOP CDM)

- Originally, N = 12,129 patients
• Inclusion criteria: 18+, no missing demographic data (ethnicity, race)

- N = 11,297 patients

Onset of Pandemic 
(Jan 2020)

Beta (Fall 2020 to Spring 2021)

Delta (July 2021 to Oct 
2021)

Omicron (Jan 2022 to Mar 2022)

COVID-19 Pandemic Timeline

Pilot Site Trial

ACTT Trial

RECOVERY Trial



Limitations
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• Unmeasured covariates

• Small sample size, control matching with replacement 

• Single site

• Timing limitations 
• Shift-and-truncate

• Data collection after dexamethasone was shown to be effective 

• Covariates outside of data collected in trial not accounted for

• Context of treatment (timing and dosage) not accounted for



Future Directions: Beyond COVID
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• Sepsis
- Isolating organisms

- Case definition

• Meningitis
- Isolating organisms

- Rarer cases of more interest

• Osteomyelitis
- Isolating organisms

- Linking encounters

- Lost to follow up Concato J, Corrigan-Curay J. Real-World Evidence — Where Are We Now? N Engl 
J Med. 2022;386(18):1680-1682. doi:10.1056/NEJMp2200089



Developing partnerships and infrastructure to provide 
sustainable resources to impact patient treatments globally
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Pre-Clinical Real-World Data Clinical Trials Policy LegislationGuidelinesPrioritizationFramework

Stage 1
Hypothesis 
from RWD

Stage 0
Define 

Diseases

Stage 2
Confirming 
Hypothesis

Stage 3
Informing 

Clinical 
Practice

Stage 4
Regulatory 

Aims 

Academia

Non-profits

Foundations

Disease Societies

Regulators

Clinicians

Patients

Industry

CDRC 
Stages

Disease
Focus

Disease
Agnostic

Patient
Impact COVID-19 pilot, Rare Sarcomas (Angiosarcoma, PEComa, EHE)

• Literature
• Clinician submitted 
• EHRs
• Registry

• HTS
• MOA, pathways
• Omics
• AI mining assoc

• Platform
• Adaptive
• Embedded in 

clinical practice

• Publications
• Professional societies
• Advocacy

• Pathway for submission
• Non-traditional paths
• Level of evidence

• Repurposing
• Development
• Ranking



<- scan for contact information

Thank You
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Edge Tool Screen Grabs
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Concept Mapping Decision Support

32https://github.com/SoftwareCountry/Perseus https://www.youtube.com/watch?v=JBgIiVKDOyc

https://www.youtube.com/watch?v=JBgIiVKDOyc


Documentation Engine
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Data Quality Dashboard
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Data Quality Dashboard
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PheKB >1,000 lines of code


