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Disclosures

• I am funded by FDA to work in the Sentinel System
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Lead – HPHC Institute
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https://www.sentinelinitiative.org/collaborators
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Sentinel approach to enhance validity & reduce heterogeneity

• Standardized data structure

• Robust data quality assurance process

• Pre-tested, customizable analytic tools

• Standardized analytic plan that also allows site-specific analysis
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Sentinel Common Data Model v7.0

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model
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FDA guidance on data quality assurance

https://www.fda.gov/downloads/drugs/guidances/ucm243537.pdf
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Sentinel data quality assurance practices

• Consistent with FDA’s best practices

• Data not used in any analysis unless passing QA

• 1,400+ checks per site per refresh

https://www.sentinelinitiative.org/sentinel/data-quality-review-and-characterization
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Analytic framework (one-off)

Identify health plan members aged ≥18 years in year 2001-2014

Restrict to patients with a dispensing of oral ACEIs or ß-blockers

Restrict to patients with ≥183 days health plan enrollment

Restrict to patients with no diagnosis of angioedema in prior 183 days

Follow patients from index date until diagnosis of angioedema or end of treatment 
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Propensity score analysis in Sentinel
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Sentinel approach to enhance validity & reduce heterogeneity

• Standardized data structure

• Robust data quality assurance process

• Pre-tested, customizable analytic tools

• Standardized analytic plan that also allows site-specific analysis
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Additional analytic capabilities

• Allow high-dimensional propensity scores

– Database-specific covariate adjustment

• Allow pre-specify stratified or subgroup analysis

– By Data Partner

– By patient characteristic (e.g., age group, sex)

• Most analyses can be done with summary-level information

– Risk-set based approaches (mathematically equivalent to pooled individual-level analysis)



20Sentinel Initiative   | 

Example 1 – Anti-hypertensive drugs and angioedema

Drug Site-adjusted PS-adjusted

ACEIs 2.77 (2.57, 2.98) 3.04 (2.81, 3.27)

ARBs 1.11 (0.97, 1.28) 1.16 (1.00, 1.34)

Aliskiren 2.75 (1.30, 5.81) 2.85 (1.34, 6.04)

Reference group: beta-blockers

Toh et al, Arch Intern Med 2012;172(20):1582-1589
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Example 1 – Anti-hypertensive drugs and angioedema

https://www.sentinelinitiative.org/sites/default/files/Drugs/Assessments/Mini-Sentinel_Angioedema-and-RAAS_Final-Report.pdf
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P-value for test for homogeneity: 0.01
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Example 2 – Glyburide/glipizide vs. severe hypoglycemia

Zhou et al, Epidemiology 2017;28(6):838-846
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Sentinel approach to enhance validity & reduce heterogeneity

• Minimize variations in data quality, design, and analysis

• Any observed differences in results across sites would more likely indicate 
real treatment effect heterogeneity
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Darren_Toh@harvardpilgrim.org

@darrentoh_epi

https://www.distributedanalysis.org


