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Disclaimer

▪ The views expressed in this presentation are mine and do not represent the 
official views or policies of the U.S. Food and Drug Administration.
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Timeline
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Lead – HPHC Institute

Sentinel partner organizations

4

Data & scientific
partners

Scientific 
partners
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Data snapshot
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67 million 
individuals 
currently 
accruing 

data

13 billion 
medical 

encounters

14 billion 
dispensings

Well-
defined 

population 
with 

longitudinal 
data

293 million 
patient 

identifiers 
in 2000-

2018

https://www.sentinelinitiative.org/sentinel/data/snapshot-database-statistics



6Adapted from: http://www.hcsrn.org/asset/b9efb268-eb86-400e-8c74-2d42ac57fa4F/VDW.Infographic031511.jpg

Harmonizing multiple databases
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Individual data partners

Site 1 Site 2

Site 3 Site 4

Data standardization

Site 1

Site 2

Site 3

Site 4

Data accessible to 
surveillance projects 

• Surveillance projects

• Programs written 
against common data 
model

Data quality improvement feedback loop
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Sentinel data quality assurance and characterization
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https://www.fda.gov/downloads/drugs/guidances/ucm243537.pdf
https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model/sentinel-data-quality-assurance-practices
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Sentinel Common Data Model
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https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model
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Review & 
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Review & 
Return 
Results

Data Partner 
1

Enrollment
Demographics

Utilization
Pharmacy

Etc

1. User creates and submits query 

2. Data Partners retrieve query 

3. Data Partners review and run 
query against their local data

4. Data Partners review results 

5. Data Partners return results via 
secure network 

6. Results are aggregated and 
returned 

2 3
4

5

6

Review & 
Run Query

Review & 
Return 
Results

Data Partner 
2

Enrollment
Demographics

Utilization
Pharmacy

Etc

3 4

Sentinel Operations Center

Sentinel Secure Network Portal

1

Distributed analysis in Sentinel
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https://www.sentinelinitiative.org/privacy-and-security
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Sentinel Initiative
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https://www.sentinelinitiative.org/sentinel/about
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Sentinel Initiative
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ARIA: Active Risk Identification and Analysis System

https://www.sentinelinitiative.org/sentinel/about
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Sentinel and FDA’s mandate
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https://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf

“The Secretary may not require the responsible person 
to conduct a study under this paragraph, unless the 
Secretary makes a determination that the reports 
under subsection (k)(1) and the active postmarket risk 
identification and analysis system as available under 
subsection (k)(3) will not be sufficient to meet the 
purposes set forth in subparagraph (B).”

Section 905
Mandates creation of Sentinel

Section 901
New FDAAA PMR authority

Linked
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Sentinel and FDA’s mandate
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Safety 
Concern

ARIA 
Sufficient?

PMR

ARIA

Capability Development 
or Related Study

No

Yes

Epidemiologic 
Assessment Desired

ARIA: Active Risk Identification and Analysis System
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ARIA
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https://www.sentinelinitiative.org/active-risk-identification-and-analysis-aria
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How Sentinel has been used by FDA (selected)
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https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/207987Orig1s000ltr.pdf
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Ongoing ARIA assessments (selected)
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https://www.sentinelinitiative.org/drugs/ongoing-aria-assessments
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How Sentinel has been used by FDA (selected)
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Southworth et al. N Engl J Med 2013;368:1272-1274
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How Sentinel has been used by FDA (selected)

https://wayback.archive-it.org/7993/20170112031650/http:/www.fda.gov/Drugs/DrugSafety/ucm326580.htm

Drug Safety 
Communication
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How Sentinel has been used by FDA (selected)
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Yih et al. New Engl J Med 2014;370:503-512
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How Sentinel has been used by FDA (selected)

20https://www.fda.gov/downloads/biologicsbloodvaccines/vaccines/approvedproducts/ucm142288.pdf

Label change



21

How Sentinel has been used by FDA (selected)
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https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2018/207987Orig1s000ltr.pdf

NDA approval letter
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How Sentinel has been used by FDA (selected)
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https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryCommittee/UCM629362.pdf

Advisory Committee 
briefing document
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How ARIA has been used by FDA (selected)
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https://www.sentinelinitiative.org/drugs/how-aria-analyses-have-been-used-fda
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Transparency
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https://dev.sentinelsystem.org/projects/AP/repos/sentinel-analytic-packages/browse
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Transparency
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https://www.sentinelinitiative.org/sites/default/files/Drugs/Assessments/Sentinel_MP_Report_Ranexa_and_Seizures_L1.pdf
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Transparency
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https://dev.sentinelsystem.org/repos?visibility=public
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Sentinel Initiative
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https://www.sentinelinitiative.org/sentinel/about
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Signal generation
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http://www.treescan.org

What is TreeScan?

• A signal detection / data mining 
method

• Automatically adjusts for  
multiple hypothesis testing

• Scans electronic health data 
that are grouped into 
hierarchical tree structures
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Evaluating impacts of FDA actions
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Baker et al. J Asthma 2018; 55:907-91
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Medication exposure during pregnancy
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Taylor et al. Pharmacoepidemiol Drug Saf 2017;26:592-596
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Sentinel Initiative
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https://www.sentinelinitiative.org/sentinel/about
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Pragmatic trial in Sentinel

MEMBER LETTER

https://www.sentinelinitiative.org/FDA-catalyst/projects/implementation-randomized-controlled-trial-improve-treatment-oral-anticoagulants-patients

PROVIDER LETTER
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Collecting patient-reported information
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https://www.sentinelinitiative.org/FDA-catalyst/projects/collection-patient-provided-information-through-mobile-device-application-use-comparative
https://www.fda.gov/Drugs/ScienceResearch/ucm624785.htm
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“Opening up” Sentinel
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https://www.sentinelinitiative.org/sentinel/reagan-udall-foundation-and-imeds
http://reaganudall.org/innovation-medical-evidence-development-and-surveillance 
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IMEDS
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IMEDS
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https://pink.pharmaintelligence.informa.com/PS122553/Lillys-Olumiant-Resubmission-Includes-Safety-Data-From-US-FDAs-Sentinel-Network
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/207924Orig1s000OtherR.pdf
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BBCIC
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https://bbcic.org/
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Sentinel System 5-year strategic plan
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https://www.fda.gov/downloads/Safety/FDAsSentinelInitiative/UCM629243.pdf
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Sentinel System 5-year strategic plan
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https://www.fda.gov/downloads/Safety/FDAsSentinelInitiative/UCM629243.pdf
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RWD/RWE and regulatory science

▪ Using trials or studies with RWD/RWE for effectiveness 
decisions

▪ Assessing fitness of RWD for use in regulatory decisions

▪ Potential for study designs using RWD to support 
effectiveness

▪ Regulatory consideration for study design using RWD

▪ Data standards – appropriate data standards for 
integration and submission to FDA

https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
41
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RWD/RWE and regulatory science

Specifically, FDA’s RWE Program will evaluate 
the potential use of RWE to support changes to 
labeling about drug product effectiveness, 
including adding or modifying an indication, 
such as a change in dose, dose regimen, or 
route of administration; adding a new 
population; or adding comparative 
effectiveness or safety information. 

https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
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Health 
Plan 2

Health 
Plan 1

Health 
Plan 5

Health 
Plan 4

Health 
Plan 7

Hospital 1

Health 
Plan 3

Health 
Plan 6

Health 
Plan 8

Hospital 3
Health 
Plan 9

Hospital 2

Hospital 4

Hospital 6

Hospital 5

Outpatient  
clinic 1

Outpatient 
clinic 3

Outpatient 
clinic 4

Outpatient 
clinic 6

Outpatient 
clinic 5

Outpatient  
clinic 2

A national infrastructure for evidence generation

▪ Each organization can participate in multiple networks

▪ Each network controls its governance and coordination

▪ Networks share infrastructure, analytics, lessons, security, software
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45Adapted from a slide by Dr. Janet Woodcock, CDER, FDA; https://healthpolicy.duke.edu/sentinel
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Darren_Toh@harvardpilgrim.org

@darrentoh_epi

https://www.distributedanalysis.org
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