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Learning Objectives

• Define signal identification in the context of the Sentinel System

• Describe the motivation and approach towards building signal 
identification capabilities in Sentinel

• Identify where further information on signal identification in the 
Sentinel System can be found
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Defining Key Terms

https://www.sentinelinitiative.org/sentinel/surveillance-tools/signal-identification-sentinel-system

https://www.sentinelinitiative.org/sentinel/surveillance-tools/signal-identification-sentinel-system
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Current Signal Sources

• 57% of FDA Drug Safety 

Communications were 

informed by FAERS data 

• Most common evidence 

sources: 

‒ Spontaneous reports (52%)

‒ Clinical trials (16%)

‒ Pharmacokinetic studies (11%)
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FAERS as a Signal Source

• FAERS is a valuable source of safety information

• FAERS has important limitations 
– Unknown denominator, underreporting, stimulated reporting, variable 

information quality, etc.

• Difficult to identify and evaluate signals associated with long 
latency, worsening disease, or high background rates

• Limitations preclude quantifying risks
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Sentinel as a Signal Source

• Leverages the following advantages:

– Exposure denominator

– Exposure/event capture not dependent on voluntary process

– Longitudinal data

– Ability to control for confounding variables
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Signal Identification Opportunities

• Surveillance activities currently 
reliant on passive data sources

• Active hypothesis-free signal 
identification in Sentinel can 
complement current surveillance 
tools
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Signal Identification Approaches Available in Sentinel

Prospective sequential surveillance tool (Level 3)

Pre-Specified Panel of Select Outcomes

TreeScan

One Product, All Outcomes

No existing tool in Sentinel

All Products, All Outcomes

DrugScan

One Outcome, All Products
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TreeScan

• A signal detection/data-mining method

• Automatically adjusts for multiple 
hypothesis testing

• Scans electronic health data that are 
grouped into hierarchical tree structures

http://www.treescan.org

http://www.treescan.org/
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No One Best Method: Need for Broad Toolkit

Self-
Controlled

40%
Propensity 

Score
60%

All FDA Medical Product Centers

Self-Controlled Propensity Score

Inferential Analyses in 
Sentinel System, 2016-2018 Varieties of TreeScan

Tree-temporal

Propensity Score Matched

Self-controlled
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What is a TreeScan “Alert”?

• A statistically significant difference in the observed frequency of 
a coded outcome relative to the expected counts depending on 
the specific tree-based scan statistic being utilized.

• An “Alert” is not a “Signal”
– Alerts may not represent “new safety information”

• Unanticipated alerts require further triage
– Consideration of a product’s known safety, outcome characteristics, 

clinical context, etc.

– Alerts may be refuted, refined, or strengthened upon further 
investigation
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Future Signal Identification Practices

• Sentinel signal identification output integrated into surveillance
– FDA to pilot Sentinel signal identification

– Develop processes for integration into surveillance activities

• Continue other pharmacovigilance practices to identify new 
postmarket safety issues

• Communicate FDA efforts to proactively monitor the safety of 
newly approved medications in Sentinel
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More Information
• Sentinel Signal Identification Information Online

– Overview and FAQs

– Trainings, public meetings

– Projects and publications

https://www.sentinelinitiative.org/sentinel

/surveillance-tools/signal-identification-

sentinel-system

https://www.sentinelinitiative.org/sentinel/surveillance-tools/signal-identification-sentinel-system
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Summary

• FDA goal to strengthen an already robust pharmacovigilance 
framework 

• Signal identification activities will be integrated into existing 
regulatory processes

• Build on the existing transparency initiatives in Sentinel

• Continue to enhance signal identification capabilities in the 
Sentinel System
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Challenge Question #1

Compared to spontaneous reporting data, the 
Sentinel System has which of the following 
advantages:

A. Ability to adjust for confounding

B. Longitudinal followup

C. Known exposure denominator

D. All of the above
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Challenge Question #2

True or False:

Alerts identified by TreeScan represent new safety signals that 
need additional analyses.

False
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