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What is Sentinel?
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Establishment of a 
postmarket risk identification and 

analysis system 
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FDA’s Sentinel System

2007 FDA Amendments Act 
mandates FDA to establish 
active surveillance system 
for monitoring drugs using 
electronic healthcare data.

Through the Sentinel Initiative, 
FDA aims to assess the post-
marketing safety of approved 
medical products.
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Sentinel Distributed Database (SDD)

351.8 million unique patient 

identifiers (2000-2020)*

70.6 million members currently 

accruing new data

14.8 billion pharmacy dispensings 

13.8 billion unique medical encounters

*Potential for double-counting if individuals moved between Data Partner health plans
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Recognizing the need to harness alternative data sources 
and methods
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Desai et al. npj Digital Medicine 2021
Schneeweiss et al. AJE 2024
Desai et al. PDS 2024

Focus on integrating more EHR data in Sentinel 
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Challenges in Data Capture with 
EHRs: A Salient Example of 
Recording of Mortality
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References available as preprints
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• In safety and effectiveness evaluations of medications, mortality is often an important outcome of interest 
to researchers, clinicians, and patients.

• However, information regarding deaths that occur outside of a clinical setting are frequently missing in 
real-world data sources such as electronic health records (EHRs) or insurance claims.

• Using data from two Sentinel partner sites: Mass General Brigham (MGB) and Vanderbilt University 
Medical Center (VUMC), we aimed to quantify under-recording of mortality and attempted to augment this 
missing information using publicly available information regarding deaths in the US.

Motivation
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Quantification of unrecorded mortality information in EHRs

Reference standard 
data 2015-2020

(State vital records 
MA, VT, CT)

Deterministic linkage
Patient list from EHRs

Reference standard 
data 2015-2020

(National Death Index)

Deterministic linkage
Patient list from EHRs

Total deaths in 
reference standard 

Total deaths 
recorded in EHRs

65,139 21,595 (33%)

Total deaths in 
reference standard 

Total deaths 
recorded in EHRs

50,952 29,223 (57%)
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Augmentation approach: Sources 

Publicly available death data

• Obituaries

• Memorial and crowdfunding  websites 
(e.g., GoFundMe)

• Social media (Twitter)
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Key challenge: A lot of information stored as free-text, challenging to extract and use at scale

Augmentation approach: Challenge 
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Augmentation approach: Training language models 

Model performance against manual labels 
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Final dataset of 8.1 million extracted unique 
death records

Results: Extraction of deaths from publicly available 
information 
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Results: positive predicted values (PPV) of extracted 
deaths vs reference standard
When linking 8.1 million death records from public data to patient lists from the two 
healthcare systems using exact matching on first name, last name and date of birth

• PPV of 98.2% at MGB and 98.9% for VUMC with accurate date of death within +/7 
days of reference standard

• PPV of 94.7% at MGB and 96.3% for VUMC with accurate date of death same as 
reference standard
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Results: Increase in sensitivity of death capture with 
extracted deaths 

Total deaths in reference standard Total deaths recorded in EHRs Total deaths extracted from public 
information that are not recorded in 
EHRs 

65,139 21,595 (33%) 15,661 (24%)

Total deaths in reference standard Total deaths recorded in EHRs Total deaths extracted from public 
information that are not recorded in 
EHRs 

50,952 29,223 (57%) 9,191 (18%)
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Summary

• Death capture in EHRs is sub-optimal, ranging from 33% to 57% completeness 
between our two systems

• Deaths extracted from public sources had high PPVs when validated against 
NDI and state vital files

• Augmenting death capture using publicly available information increased 
completeness meaningfully compared to relying on EHRs alone
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