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REWARD Mission statement and objectives 

Mission: To strengthen and expand J&J’s existing 

observational health data analytics system by proactively 

providing real -world evidence  via population -level effect 

estimation, enabling the exploration of potential 

unknown benefits of existing medical products

3

Indication expansion for existing products

Target identification for clinical development
Typical Use 

Cases

Interested in a single indication, 

association with all medications

Interested in a medication, 

association with all outcomes
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REWARD 
Methodology
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“All-by-All” framework leveraging the OMOP Common Data Model

Exposures: 14,466 unique drug ingredients according to the RxNorm vocabulary

Outcomes: 160,955 SNOMED conditions  considered a “Clinical finding” (SNOMED ID 441840) 

Total potential associations:  2+ BILLION , multiplied by 6 databases

When requiring at least 100 patients with a specific exposure or outcome, 61.9 million unique 
exposure -outcome pairs are in licensed data 

=
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The self -controlled cohort (SCC) design

▪ All exposed patients contribute to analysis, contributing varying amount of person-time

▪ Pre-exposure follow-up is of equal length to duration of use

▪ Outcomes are identified from diagnoses, only first is used

▪ Incidence rates are calculated separately for pre- and post-index periods

▪ Ratio of these rates is the measure of effect size

Drug initiation: index date

Exposed period: 

Inferred duration of use

Outcome 
identification

Unexposed period:

Equal duration pre-treatment

Drug supply + 30 days Drug supply + 30 daysDrug supply + 30 days

This design 

scales to 

“All-by-All”

Further reading: Ryan PB, Schuemie MJ, Madigan D. Empirical Performance of a Self -Controlled Cohort Method: Lessons for 
Developing a Risk Identification and Analysis System. Drug Saf  2013;36 :95 –106. doi:10.1007/s40264 -013-0101-3

To assess all combinations of exposures and outcomes

https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
https://doi.org/10.1007/s40264-013-0101-3
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The Active Comparator New -User (ACNU) design
When interested in a specific treatment

This design 

DOES NOT 

scale to 

“All-by-All”
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Key characteristics of the SCC and ACNU designs
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REWARD system architecture
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REWARD Output
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The REWARD results dashboard

Left -hand panel: set filtering criteria

Results tab: click for interactive results viewer
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Viewing detailed results

Clickable rows: clicking a row highlights a 
given result in blue and pulls up more 
granular results, shown below and at right
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Applied examples
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Identified treatments that appear 
to be protective against 
dementia; results have been used 
to further investigate biologic 
pathways and genetic 
associations to inform future 
drug development.

Kern DM, et al. Alzheimers  Dement (N Y). 2019 Dec 9;5:862 -870. doi:10.1016/j.trci.2019.07.012.



Global Epidemiology 15

Potential Targets for the repurposing of an ADHD medication

312  

outcomes met 
criteria

116
 outcomes 

remain 

10,000+ 
outcomes 
assessed

Outcomes meeting signaling criteria, by category N Range of Effects

Fatigue

Cancer 61 IRR  = 0.31 to 0.68

Multiple sclerosis 4 IRR = 0.42 to 0.59

Cognition

Cerebrovascular disease 15 IRR = 0.29 to 0.61

Dementia 1 IRR = 0.68

Traumatic brain injury 35 IRR = 0.19 to 0.65

Assessed associations between 
medication and every SNOMED 

condition to inform potential 
expansion efforts

1. At least 30% reduction in incidence 
(IRR ≤ 0.7)

2. Statistically significant (p < 0.05 after 
calibration) in at least two databases

3. No contrary association (IRR > 2 and p 
< 0.05) in any database 

Identified key alternative uses already 
present in literature, aiding expansion 

prioritization efforts
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Assessing benefits of memantine to identify disease targets for 
new NMDA receptor antagonists
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REWARD is 
publically 
available

Location: https://github.com/OHDSI/Reward  

https://github.com/OHDSI/Reward
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Questions?
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Shifting the Scientific  Question: From prevention to treatment

Original REWARD

“Does [DRUG] appear to reduce the incidence of 
[CONDITION]?”

All, bulk -defined from RxNorm/ATC

All, bulk -defined from SNOMED

Self -controlled cohort
Active comparator new user (ad -hoc)

REWARD 2.0

“Among patients with [CONDITION], does [DRUG] 
appear to reduce the incidence of [KNOWN 

COMPLICATION of CONDITION]?”

Indication -specific, deeply phenotyped

J&J -specific, deeply phenotyped

Self -controlled cohort
Self -controlled case series

Active comparator new user

Core Research 
Question

Outcomes Assessed

Exposures Assessed 

Study Designs 
Implemented

Directly generate evidence for a treatment benefit rather than making the argument via the 
potential for prevention
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Overview of Real -World Data Sources

CC, comprehensive claims; CCAE, commercial claims and encounters; MDCD, Medicaid; MDCR, Medicare 

Data Source Persons
Person -Years of 

Observation
Observation 

Min
Observation 

Max

HealthVerity CC 250,778,474 1,187,374,969 6/1/2009 5/26/2026

JMDC 22,775,462 106,782,639 1/1/2005 6/30/2025

Merative CCAE 181,577,850 518,801,805 1/1/2000 10/31/2025

Merative MDCD 33,986,684 130,114,932 1/1/2006 6/30/2025

Merative MDCR 11,473,320 46,855,050 1/1/2000 10/31/2025

Optum Clinformatics 104,873,480 353,204,677 5/1/2000 12/31/2025



Global Epidemiology 21

Medications

Index Date

SNOMED 191604000
Single major depressive episode, 
severe, with psychosis

Conditions

SNOMED 2776000
Delirium

SNOMED 64905009
Paranoid schizophrenia

RxNorm 402131
aripiprazole 5 MG

Conditions that are part of an indication for 
treatment or generally occur during the 

diagnostic process will necessarily precede 
the treatment itself.

Thus, in the self -controlled cohort design, 
treatment will appear strongly protective  

against these conditions.

Protopathic bias: the need for manual review
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144 conditions not known to be associated with 

exposure were selected as negative controls

The self -controlled cohort analysis was run 

using these negative controls as outcomes 

A log -normal distribution was fit to the negative 

control estimates, which showed substantial 

left -skew

Estimates for all other condition outcomes 

were then corrected based on this fitted 

empirical null distribution

Empirical calibration

Example data from REWARD analysis (Feb 2023)

Note that in the 
absence of systematic 

error these points 
should be centered at  

1.0 on the x -axis
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Identifying relevant outcomes

Filtering Manual review

• Retain targets with, e.g.:
– RR ≤ 0.7
– P-value ≤ 0.05 
– In at least 2 data sources

• Correction of p-values 
and confidence intervals 
for systematic bias in 
data sources 

• Remove:
– Known indications for 

target drug
– Known treatments for 

target condition
– Other associated 

conditions

Calibrated results
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