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Sentinel Program Overview
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Lead – HPHC Institute

Collaborating Organizations

https://www.sentinelinitiative.org/collaborators

Data & Scientific
Partners

Scientific 
Partners
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Sentinel Infrastructure: 
Available Data Elements
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Sentinel Data Philosophy

• Includes claims, electronic health record (EHR), and registry data and flexible enough to 
accommodate new data domains (e.g., free text).

– Typically, we do not include empty tables – we expand as needed when fit for purpose.

• Data are stored at most granular/raw level possible with minimal mapping.

– Distinct data types should be kept separate (e.g., prescriptions, dispensings)

– Construction of medical concepts (e.g., outcome algorithms) from these elemental data is a 
project-specific design choice.

– Sentinel stores these algorithms in a library for future use.

• Appropriate use and interpretation of local data requires the Data Partners’ local 
knowledge and data expertise.

– Not all tables are populated by all Data Partners➔site-specificity is allowed.

• Designed to meet FDA needs for analytic flexibility, transparency, and control.
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Available Data Elements

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model
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Single Patient Example Data in Model
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Data Quality Review and Characterization Process

https://www.sentinelinitiative.org/sentinel/data-quality-review-and-characterization
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Data Quality Checks and Examples

https://www.sentinelinitiative.org/sentinel/data-quality-review-and-characterization
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Growth of the Sentinel Distributed Database

• 70 million members currently accruing new data

http://www.sentinelinitiative.org/sentinel/data/snapshot-database-statistics
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Publicly Available Formatted Data

• 2.2M synthetic 
beneficiaries

• 20 mutually exclusive 
data samples

http://www.sentinelinitiative.org/sentinel/surveillance-tools/software-toolkits/Medicare-SynPUFs-in-SCDM
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Mechanism to Transform Commercial Data

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model/sas-code-transforming-ibm-marketscan-research
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Sentinel Data Queries: 
Routine Querying Tools
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Sentinel Infrastructure Supports Multiple Aims

Sentinel Infrastructure

Sentinel System

Routine queries and other 
activities that use pre-existing 
data
• PRISM
• BloodSCAN
• ARIA

FDA-Catalyst

Routine queries + interventions and 
interactions with members and/or 
providers
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Sentinel is a Distributed Data Network

https://www.sentinelinitiative.org/sentinel/sentinels-distributed-database
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Active Risk Identification and Analysis (ARIA)

• Template computer programs with standardized questions

• Parameterized at program execution

• Pre-tested and quality-checked 

• Standard output

https://www.sentinelinitiative.org/active-risk-identification-and-analysis-aria
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Medical Product Utilization (Type 5)

• Follow patient after “first valid” exposure episode for all 
available follow-up time in database.

• Output metrics include the number of patients, episodes, 
dispensings, and days supply; number of episodes by 
episode number, episode length; number of episode gaps 
by gap number, gap length.

• Examples:

‒ Evaluate utilization patterns of obesity drugs

‒ Exploratory study of biosimilar use in Sentinel

https://www.sentinelinitiative.org/sentinel/surveillance-tools/routine-querying-tools
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Construct Pregnancy Episodes and 
Identify Medical Product Use (Type 4)

• Identifies live births to create pregnancy 
episodes and assesses medical product use 
during pregnancy episodes and in a 
comparator group of women.

• Output metrics include number of 
pregnancy episodes, medication use 
stratified by trimester.

• Example:

‒ Evaluate utilization patterns of 
phosphodiesterase 5 inhibitors in pregnant 
women 



21Sentinel Initiative   | https://www.sentinelinitiative.org/drugs/assessments/phosphodiesterase-type-5-pde5-inhibitor-utilization-among-women
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Calculate Background Rates (Type 1)

• Identifies an exposure, outcome, or medical condition, 
and calculates the rate of that event in the database.

• Output metrics include the number of individuals with 
the exposure/outcome/medical condition, eligible 
members, and eligible member-days. 

• Example:

‒ Characteristics of Gout Patients



23Sentinel Initiative   | https://www.sentinelinitiative.org/drugs/assessments/characteristics-gout-patients-and-use-urate-lowering-therapies
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Develop Unadjusted Incidence Rates (Type 2)

• Identifies an exposure of interest and looks for the 
occurrence of health outcomes of interest (HOIs) during 
exposed time.

• Output metrics include number of exposure episodes and 
number of patients, number of health outcomes of 
interest, and days at-risk.

• Example:

‒ SGLT-2 Inhibitor Use and Incidence of Diabetic Ketoacidosis



25Sentinel Initiative   | https://www.sentinelinitiative.org/drugs/assessments/sglt-2-inhibitor-use-and-incidence-diabetic-ketoacidosis-patients-diabetes



26Sentinel Initiative   | 

Self-Controlled Risk Interval Design (Type 3)

• Identifies an exposure of interest, identifies an 
observation window relative to the exposure date, 
and examines the occurrence of outcomes during 
that window.

• Output metrics include number of exposure 
episodes, exposed individuals, individuals with an 
HOI in the risk and/or control windows, and censored 
individuals

• Example:
‒ Seizure Risk following Ranolazine
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Switching Patterns (Type 6)

• Captures utilization and switching patterns for user-
specified groups that are based on any collection of 
National Drug Codes, Procedure Codes, etc.

• Output Metrics include treatment episodes, switching 
patterns (e.g., A➔B, A➔B➔A), utilization metrics

• Examples

‒ Metoprolol Extended Release

‒ Lamotrigine Extended Release

Brand Generic A Generic B Generic C
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Sentinel’s Public Documentation and 
SAS Program Depot (Public GIT) 
dev.sentinelsystem.org
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Data Quality Review and Characterization Programs

https://dev.sentinelsystem.org/projects/QA/repos/qa_package/browse
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Cohort Identification and Descriptive Analysis (CIDA)

https://dev.sentinelsystem.org/projects/SENTINEL/repos/sentinel-routine-querying-tool-documentation/browse
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Downloading Sentinel Analytic Packages

https://dev.sentinelsystem.org/projects/AP/repos/sentinel-analytic-packages/browse
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Questions?

info@sentinelsystem.org

mailto:info@sentinelsystem.org

