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Background

▪ Sentinel (formerly Mini-Sentinel) enables FDA to 
conduct active safety monitoring of medical products

▪ A key component of the Sentinel analytic framework 
is a set of customizable modular programs that:

• Enable rapid analyses of associations between medical 
products and pre-specified outcomes

• Use complex design and analysis strategies to implement 
self-controlled and cohort-based assessments

▪ Sentinel has undertaken an effort to evaluate the 
performance of these modular program tools
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Objective

▪ To assess the extent to which the Sentinel Propensity 
Score Matching (PSM) tool could produce the same 
results as a more traditional customized protocol-
based assessment comparing angioedema in patients 
initiating angiotensin-converting enzyme (ACE) 
inhibitors versus beta-blockers
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Source: Toh S et al. Arch Intern Med 2012;172:1582-9. 

Sentinel protocol-based assessment
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Sentinel Distributed Database

1- User creates and 
submits query 
(a computer program)

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 
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Sentinel PSM tool
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Sentinel PSM tool

Occur separately at each Data Partner



9© 2016 Sentinel Coordinating Center.  All Rights Reserved.

Comparison of protocol-based and propensity score matching tool analyses 
Protocol-based analysis PSM tool analysis

Number of Data Partners 17 13

Data date range January 1, 2001 to December 31, 2010 January 1, 2008 to September 30, 2013

Design New user cohort design New user cohort design

Exposure of interest ACE inhibitors ACE inhibitors

Comparator Beta-blockers Beta-blockers

New-use wash-out period 183 days 183 days

Outcome of interest Angioedema Angioedema

Outcome definition ICD-9-CM code 995.1, any care setting ICD-9-CM code 995.1, any care setting

Confounders (assessed 

during 183-day baseline 

period)

Age; sex; recorded history of allergic 

reaction, diabetes, heart failure, 

ischemic heart disease, non-steroidal 

anti-inflammatory drug use

Same as protocol-based analysis plus # 

unique generic drugs dispensed; # 

prescriptions filled; # inpatient hospital 

encounters; # non-acute institutional 

encounters; # emergency room 

encounters; # ambulatory encounters

Confounding adjustment Propensity score stratification (quintiles) Propensity score matching

Start of follow-up Day after drug initiation date Day after drug initiation date

End of follow-up First of end of continuous exposure, 

outcome, or prescription for a drug in 

the other class, angiotensin II receptor 

blocker, or aliskiren

First of end of continuous exposure, 

outcome, or prescription for a drug in the 

other class, angiotensin II receptor 

blocker, or aliskiren

Outcome model Cox proportional hazards model Cox proportional hazards model
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Results
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Results
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Limitations

▪ Single drug-outcome pair, with little confounding

▪ Slight differences in Data Partners, data years, and 
confounding adjustment strategies between PSM 
and protocol-based analyses

▪ Both analyses limited by under-capture of potentially 
important confounders (e.g., race, genetic data)

▪ More evaluation needed for both retrospective and 
prospective assessments
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Conclusions

▪ Despite small differences in data and methods, the 
Sentinel PSM tool was able to produce an estimate 
that was very consistent with that produced by a 
highly customized protocol-based assessment

• 3.14 (2.86 to 3.44) vs. 3.04 (2.81 to 3.27)

▪ This comparison provides initial evidence that 
Sentinel program tools can produce findings similar 
to those produced by a highly customized protocol-
driven assessment

▪ Additional evaluations underway
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Additional slides
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PS distributions at 1 Data Partner 
(before matching)
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PS distributions at 1 Data Partner 
(after matching)


