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Sentinel Prototype
• Develop a coordinating center for a distributed 

system
– Access three or more health data environments with varied 

attributes to conduct analyses 
– Convene a Planning Board to develop governing documents and 

establish a Safety Science Committee charged with the day-to-day 

2

establish a Safety Science Committee charged with the day-to-day 
operations

– Develop a means for secure communication with contracted data 
holders  

• Evaluate emerging methods in safety science
– Develop epidemiological and statistical methodologies for signal 

detection, signal strengthening, and signal validation
– Test such methodologies in the evaluation of FDA-identified medical 

product-adverse event pairs of concern

J. Woodcock, Dec 16, 2009



Initial needs

� A workplan!

Everything!

� Policies

• Privacy

• Governance

� Data model and method for querying the data
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Everything!� Data model and method for querying the data

� Procedures at FDA, at Coordinating Center, at Partner sites

• White papers

• Standard operating procedures

� Infrastructure at FDA, at Coordinating Center, at Partner sites

• Personnel

• Hardware

• Software



www.mini-sentinel.org

Coming soon



2011
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2011



Coordinating Center



Governance Principles/Policies
• Public health practice, not research
• Minimize transfer of protected health information 

and proprietary data
• Data partners participate voluntarily
• Public availability of “work product”• Public availability of “work product”

– Tools, methods, protocols, computer programs
– Findings

• Maximize transparency



Mini-Sentinel Distributed Analysis

Mini-Sentinel Portal2
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Data Partner Firewall / Policies

FDA Operations Center

1- Query (an executable program) is submitted by FDA or Coordinating Center to the Portal
2- Data Partners retrieve the query
3- Data partners review query and perform analysis locally by executing the distributed program
4- Data partners review results 
5- Data partners return results to the Portal 
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Review & Run Query Review & Return Results

Local Datasets 

Local Datasets Local Datasets 

Local Datasets 





2012
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2012



Mini-Sentinel Partner Organizations
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Institute for Health



The Mini-Sentinel Distributed Database

� Populations with well-defined person-time for which 

medically-attended events are known

� 126 million individuals*

• 345 million person-years of observation time (2000-2011)
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• 345 million person-years of observation time (2000-2011)

• 44 million individuals currently enrolled, accumulating new 

data

• 27 million individuals have over 3 years of data

*As of 12 December 2011.  The potential for double-counting exists if individuals moved between data partner health plans.



Mini-Sentinel Modular Programs

1. Drug exposure for a specific period

2. Drug exposure with a specific condition

3. Outcomes following first drug exposure

4. Concomitant exposure to multiple drugs
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Blood Safety Continuous Active-Surveillance 

Network (Blood-SCAN)

� Strengthen FDA’s hemovigilance capabilities 

• Initial focus on recipient safety 

• Emphasis on non-infectious complications

Create and characterize a Blood-SCAN distributed 

http://www.newsrx.com/images/sized/
uploads/topics/blood1-300x300.jpg
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� Create and characterize a Blood-SCAN distributed 

database  

• Develop an active surveillance system for regulated blood 

and blood-derived product use

• Harmonize Blood-SCAN with existing US biovigilance efforts



Taxonomy
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Exposure-outcome scenarios 
linked to design strategies



ARBs and celiac disease
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Cases 63 10 17 5 50

New users 235,630 40,071 81,560 24,596 153,159

ARBs: New users after >365 day washout; Celiac Disease: 1st dx code after >365 day without diagnosis.



Mini-Sentinel Journal Supplement
• Supplement to 

Pharmacoepidemiology and 

Drug Safety 

• 34 peer reviewed articles

• Goals, organization, privacy 

policy, data systems, 
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policy, data systems, 

systematic reviews, stats/epi

methods, record retrieval 

and review, protocols for 

drug/vaccine studies... 

• Open access! 

• http://onlinelibrary.wiley.com/doi/

10.1002/pds.v21.S1/issuetoc



February 10, 2011. Volume 364: 498-9
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2013
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2013



Mini-Sentinel Distributed Analysis
1- User creates and 
submits query 
(a computer program)

2- Data partners 
retrieve query 

3- Data partners 
review and run query 
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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



Drugs
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www.fda.gov/Drugs/DrugSafety/ucm326580.htm; Nov 2, 2012

“This assessment […used…] FDA’s Mini-Sentinel pilot...”



“In the months following the approval of the oral 
anticoagulant  dabigatran ... in October, 2010, the FDA 
received through the FDA Adverse Event Reporting 
System many reports of serious and fatal bleeding events 
associated with use of the drug.” 

N Engl J Med 2013. DOI: 10.1056/NEJMp1302834
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Toh Arch Intern Med.2012;172:1582-1589.
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www.mini-sentinel.org/work_products/Statistical_Methods/Mini-Sentinel_Methods_Framework-f
or-Assessment-of-Signal-Refinement-Positive-Results.pdf



Data Visualization: After 7th refresh, partner A
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Data Visualization: After 8th refresh, partner A

New time period
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New data problem in old time period



Data Visualization: After 8th refresh fixed
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Mini-Sentinel Query Fulfillment Process
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Methods

� Improving confounder adjustment

� Validation of health outcomes of interest

� Data mining for vaccine adverse events

� Implementing Prospective Routine Observational 
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� Implementing Prospective Routine Observational 

Monitoring Program Tools (PROMPT)



External engagements

� OMOP (now IMEDS)

� Clinical Trials Transformation Initiative 

� ONC Standards & Interoperability Framework 

(Query Health)
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(Query Health)

� NIH Health Care System Collaboratory

� IOM Roundtable on Value and Science-Driven Health 

Care

� Academy Health EDM Forum

� Other new partners as opportunities present



Key contributors to Mini-Sentinel’s progress

� Close, frequent, coordinated interactions between FDA, data 

partners, content experts, epidemiologists, and statisticians

� Distributed data network

� Public health practice

� Focus on defined populations with sufficiently complete data
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� Focus on defined populations with sufficiently complete data

• First: Claims and administrative data, plus access to full text records

• Then: electronic medical records, registries, …

� Rapid cycle development of capabilities

� Ability to respond quickly to predefined needs



Costs and benefits

� Up to date distributed database + 

hundreds of rapid response queries

� Protocol based study
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� Protocol based study

� Being prepared for pandemic

or other crisis 



2014
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2014



Mini-Sentinel PRISM Journal Supplement
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• 2013 supplement to Vaccine

• 13 peer reviewed systematic reviews of algorithms for 

identifying health outcomes of interest for vaccine safety 

• Open access! 

• www.sciencedirect.com/science/journal/0264410X/31/supp/S10



Olmesartan label change: 
sprue-like enteropathy



ARBs and celiac disease
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ARBs: New users after >365 day washout; Celiac Disease: 1st dx code after >365 day without diagnosis.



ARBs and celiac disease: all users
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ARBs and celiac disease: 2+ years
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2+ years
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Signal 
identification:

Signal 
identification:

Signal Refinement:Signal Refinement: Signal evaluation: Signal evaluation: 

Post-Market Safety Surveillance

Passive 

Surveillance 

(FAERS)

REMS

and

other assessments
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Signal 
identification:

Potential safety 
concern identified

Signal 
identification:

Potential safety 
concern identified

Signal Refinement:

Initial evaluation of 
safety concerns

Signal Refinement:

Initial evaluation of 
safety concerns

Signal evaluation: 
Formal assessment 
of potential safety 

concerns

Signal evaluation: 
Formal assessment 
of potential safety 

concerns

Summary Tables

Modular 

Programs

PROMPT

Protocol-

based 

Evaluations

Data 

Mining



Protocols under way or planned

� Anti-diabetic drugs and myocardial infarction

� Dabigatran and stroke / bleeding

� Influenza vaccine safety (same season)

� Metabolic effects of atypical antipsychotics in children and 

adolescents
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adolescents

� Influenza vaccine and febrile seizures

� IV iron products and anaphylactoid reactions

� Human papillomavirus vaccine and thromboembolic events.  

� Influenza vaccine and birth defects, spontaneous abortion

� IV immune globulins and thromboembolic events

� Pneumococcal vaccine and Kawasaki disease



Label change
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Major expansion activities in this year

� Operationalize prospective monitoring (PROMPT)

� Explore use of inpatient data 

� Enhance querying capabilities and responsiveness to 

FDA’s needs

info@mini-sentinel.org 43

FDA’s needs

� Develop the national resource for multiple users



Sentinel Prototype
• Develop a coordinating center for a distributed 

system
– Access three or more health data environments with varied 

attributes to conduct analyses 
– Convene a Planning Board to develop governing documents and 

establish a Safety Science Committee charged with the day-to-day 
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establish a Safety Science Committee charged with the day-to-day 
operations

– Develop a means for secure communication with contracted data 
holders  

• Evaluate emerging methods in safety science
– Develop epidemiological and statistical methodologies for signal 

detection, signal strengthening, and signal validation
– Test such methodologies in the evaluation of FDA-identified medical 

product-adverse event pairs of concern

J. Woodcock, Dec 16, 2009



Mini-Sentinel met those goals

� Established access to 18 data environments

� Established the Planning Board and Safety Science 

Committee

� Developed a distributed data network with secure 
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� Developed a distributed data network with secure 

querying

• PopMedNet has become national reference standard. 

� Modified epidemiology and statistics methods for 

the distributed data network

• Most assessments require no exchange of patient level 

data



And also

� Contributed to FDA’s operations

• Evaluated hundreds of medical product questions 

• 3 Drug Safety Communications 

• FDAAA Safety Label Change (rotavirus vaccine and 

intussusception)
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intussusception)

• FDA personnel have cited Mini-Sentinel in 26 

presentations and publications

• Established a high level of transparency –

• Protocols are posted for public comment before they are 

finalized 



And also

� Demonstrated credibility through publication in the 

peer reviewed literature

• Over 50 peer reviewed publications

� Established close, collegial collaboration between 
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� Established close, collegial collaboration between 

scientists and Mini-Sentinel scientists



February 10, 2011. Volume 364: 498-9
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Multiple Networks Sharing Infrastructure

Health 

Plan 1

Health 

Plan 4

Health 

Plan 7
Hospital 1 Hospital 4

Outpatient  

clinic 1

Patient 

network 1
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� Each organization can participate in multiple networks

� Each network controls its governance and coordination

� Networks share infrastructure, data curation, analytics, security, software 

development 

Health 

Plan 2

Health 

Plan 5

Health 

Plan 3

Health 

Plan 6

Health 

Plan 8

Hospital 3
Health 

Plan 9

Hospital 2

Hospital 6

Hospital 5

Outpatient 

clinic 3

Patient 

network 3

Patient 

network 2

Outpatient  

clinic 2



Thank you!
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Thank you!
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