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When or why do we need large amount of 
real-world data?



To study rare exposures



To study rare outcomes

To study rare exposures



To study specific patient subgroups

To study rare outcomes

To study rare exposures



To study specific patient subgroups

To study newly approved medical products

To study rare outcomes

To study rare exposures



How do we get large amount of 
real-world data?



Wait for the data to accrue over time…



Bring multiple real-world data sources together



How do we bring multiple real-world data 
sources together?



Ask everyone to send all their data to a 
centralized location



But is that feasible?



Loss of patient privacy



Unauthorized uses of transferred data

Loss of patient privacy



Inaccurate analysis or interpretation of data

Unauthorized uses of transferred data

Loss of patient privacy



Inaccurate analysis or interpretation of data

Disclosure of sensitive corporate information

Unauthorized uses of transferred data

Loss of patient privacy



Inaccurate analysis or interpretation of data

Disclosure of sensitive corporate information

Unauthorized uses of transferred data

Loss of patient privacy

Regulatory or contractual restrictions
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• How Sentinel gets, standardizes, and checks its data

• How Sentinel performs privacy-protecting analysis

• How Sentinel contributes to FDA’s regulatory mission

• How Sentinel builds trust through transparency

• How Sentinel continues to innovate and expand its capabilities 

• Discussion
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Colorado
Hawaii
Mid-Atlantic
Northern California
Northwest
Washington
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Hypothetical numbers; for illustrative purposes only
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Individual data partners Data standardization

Site 1

Site 2

Site 3

Site 4

Site 1 Site 2

Site 3 Site 4
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https://www.fda.gov/downloads/drugs/guidances/ucm243537.pdf
https://www.sentinelinitiative.org/sites/default/files/data/distributed-database/Sentinel_DataQAPractices_Memo.pdf
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788 million 
person-years 

of data

15 billion 
pharmacy 
dispensing

71 million 
individuals 
currently 

accruing data

14 billion 
medical 

encounters
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:558-564
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Analysis of person-level datasets with individual covariates

Analysis of summary score-based datasets

Meta-analysis of database-specific effect estimates

Distributed regression using intermediate statistics
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Identify 
exposure and 

comparator cohorts

Extract covariate 
information

Estimate an 
exposure 

propensity score 

Match/stratify/weigh 
exposed &
comparator 

patients on PS

Generate effect 
estimates and 
create report

Female
Age 25

Diagnosis 
History Drug 

History

Cohort Identification 
and Descriptive Analysis 

Tool

Propensity Score Analysis 
Tool

Other Tools 
(depending on analysis)


Chart1

		Category 1		Category 1

		Category 2		Category 2

		Category 3		Category 3



Series 1

Series 3

4.3

2

2.5

2

3.5

3



Sheet1

				Series 1		Series 2		Series 3

		Category 1		4.3		2.4		2

		Category 2		2.5		4.4		2

		Category 3		3.5		1.8		3






Chart1

		37261		37261

		37262		37262

		37263		37263

		37264		37264

		37265		37265



Series 1

Series 2

32

12

32

12

28

12

12

21

15

28



Sheet1

				Series 1		Series 2

		1/5/02		32		12

		1/6/02		32		12

		1/7/02		28		12

		1/8/02		12		21

		1/9/02		15		28






Chart1

		1st Qtr

		2nd Qtr

		3rd Qtr

		4th Qtr



Sales

8.2

3.2

1.4

1.2



Sheet1

				Sales

		1st Qtr		8.2

		2nd Qtr		3.2

		3rd Qtr		1.4

		4th Qtr		1.2
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Identify 
exposure and 

comparator cohorts

Extract covariate 
information

Estimate an 
exposure 

propensity score 

Match/stratify/weigh 
exposed &
comparator 

patients on PS

Generate effect 
estimates and 
create report

Female
Age 25

Diagnosis 
History Drug 

History

Performed at the data 
partner sites

Performed at the analysis 
center


Chart1

		Category 1		Category 1

		Category 2		Category 2

		Category 3		Category 3



Series 1

Series 3

4.3

2

2.5

2

3.5

3



Sheet1

				Series 1		Series 2		Series 3

		Category 1		4.3		2.4		2

		Category 2		2.5		4.4		2

		Category 3		3.5		1.8		3






Chart1

		37261		37261

		37262		37262

		37263		37263

		37264		37264

		37265		37265



Series 1

Series 2

32

12

32

12

28

12

12

21

15

28



Sheet1

				Series 1		Series 2

		1/5/02		32		12

		1/6/02		32		12

		1/7/02		28		12

		1/8/02		12		21

		1/9/02		15		28






Chart1

		1st Qtr

		2nd Qtr

		3rd Qtr

		4th Qtr



Sales

8.2

3.2

1.4

1.2



Sheet1

				Sales

		1st Qtr		8.2

		2nd Qtr		3.2

		3rd Qtr		1.4

		4th Qtr		1.2
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https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warning-about-risk-neuropsychiatric-events-associated-asthma-and-allergy
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https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warning-about-risk-neuropsychiatric-events-associated-asthma-and-allergy
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https://www.fda.gov/news-events/press-announcements/fda-requires-stronger-warning-about-risk-neuropsychiatric-events-associated-asthma-and-allergy
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Conduct prospective safety surveillance of new medications
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Conduct signal identification studies
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Evaluate impact of FDA regulatory actions
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Examine medication exposure during pregnancy
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https://www.fda.gov/downloads/biologicsbloodvaccines/vaccines/approvedproducts/ucm142288.pdf

Inform label change
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https://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=02e96a51-1d56-460c-8c20-3d6f37e0ce46

Inform label change
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Generate timely evidence during pandemic
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http://www.icmra.info/drupal/covid-19/10may2021

COVID-19 Coagulopathy Study
• Assessment of arterial and venous thrombotic events among COVID-19 patients

Natural History of COVID-19 among Pregnant Women 
• CONSIGN (Covid-19 infectiON and medicineS In pregnancy) conceptual replication

Outpatient Corticosteroid Use Among a Non-Hospitalized COVID+ Population
• Initial US-based study done with 4 sources (Sentinel, CMS, HealthVerity, VA)

Enable international collaboration during pandemic
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https://www.sentinelinitiative.org/methods-data-tools/methods/quantitative-assessment-impact-nitrosamine-contamination-and-angiotensin

Enable international collaboration to address global issues
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https://www.sentinelinitiative.org/assessments/drugs/eliquis-apixaban-pradaxa-dabigatran-and-xarelto-rivaroxaban-2



67Sentinel Initiative |
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https://www.sentinelinitiative.org/assessments/drugs/eliquis-apixaban-pradaxa-dabigatran-and-xarelto-rivaroxaban-2
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https://dev.sentinelsystem.org/projects/AP/repos/sentinel-analytic-packages/commits/2e632643a9a4320f2ea1cc4998f61d71682e7413
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https://www.sentinelinitiative.org/assessments/drugs/eliquis-apixaban-pradaxa-dabigatran-and-xarelto-rivaroxaban-2
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https://www.sentinelinitiative.org/sites/default/files/Drugs/Assessments/Sentinel-Report_cder_mpl2p_wp007.pdf
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https://www.sentinelinitiative.org/assessments/drugs/eliquis-apixaban-pradaxa-dabigatran-and-xarelto-rivaroxaban-2
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https://www.accessdata.fda.gov/scripts/cder/safetylabelingchanges/index.cfm?event=searchdetail.page&DrugNameID=312
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https://www.sentinelinitiative.org/assessments/drugs/eliquis-apixaban-pradaxa-dabigatran-and-xarelto-rivaroxaban-2
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https://www.sentinelinitiative.org/sites/default/files/documents/Sentinel_Protocol_TreeScan_Pregnancy_Maternal-Outcomes_v2.1.pdf
https://www.sentinelinitiative.org/sites/default/files/Methods/Sentinel_Protocol_TreeScan_Pregnancy_V3.pdf
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@darrentoh_epi
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