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Sentinel is a Distributed Data Network 

https://www.sentinelinitiative.org/sentinel/sentinels-distributed-database	
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Available Data Elements 

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model	
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Single Patient Example Data in Model 
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Data Quality Review and Characterization Process 

https://www.sentinelinitiative.org/sentinel/data-quality-review-and-characterization	
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Sentinel Data Philosophy 

•  Includes	claims,	electronic	health	record	(EHR),	and	registry	data	and	flexible	enough	to	
accommodate	new	data	domains	(e.g.,	free	text).	

–  Typically,	we	do	not	include	empty	tables	–	we	expand	as	needed	when	fit	for	purpose.	

•  Data	are	stored	at	most	granular/raw	level	possible	with	minimal	mapping.	

–  Distinct	data	types	should	be	kept	separate	(e.g.,	prescriptions,	dispensings)	
–  Construction	of	medical	concepts	(e.g.,	outcome	algorithms)	from	these	elemental	data	is	a	
project-specific	design	choice.	

–  Sentinel	stores	these	algorithms	in	a	library	for	future	use.	

•  Appropriate	use	and	interpretation	of	local	data	requires	the	Data	Partners’	local	
knowledge	and	data	expertise.	

–  Not	all	tables	are	populated	by	all	Data	Partnersèsite-specificity	is	allowed.	

•  Designed	to	meet	FDA	needs	for	analytic	flexibility,	transparency,	and	control.	
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Piloting “North American” Distributed Data Networks 

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model	
	

Comparative	Advantages:	Longer	Follow-Up	Time			

Dispensing 

Patient	ID	

Dispensing	Date	

Dispensing	Code	
and	Type	

Days	Supply	

Amount	Dispensed	
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CNODES Common Data Model Pilot Project 

•  Four	Provinces	(Saskatchewan,	Manitoba,	Ontario,	Nova	Scotia)	

•  Converted	Administrative	Data	Tables	and	Death	Table	

–  Four	quality	assurance	packages	run	at	individual	provinces;	all	passed	

•  Ready	for	querying	using	standard	tools	
–  One	demonstration	query	looked	at	uptake	of	New	Molecular	Entities	(NMEs)	approved	in	2015	
in	Canada	

–  Equivalent	queries	were	run	in	the	Sentinel	Distributed	Database	for	other	NME	cohort	years	

https://www.ema.europa.eu/en/documents/presentation/presentation-session-3-cnodes-common-data-model-pilot-project-challenges-opportunities-robert-platt_en.pdf	
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Active Risk Identification and Analysis (ARIA) 

•  Template	computer	programs	with	standardized	questions	

•  Parameterized	at	program	execution	

•  Pre-tested	and	quality-checked		
•  Standard	output	

https://www.sentinelinitiative.org/active-risk-identification-and-analysis-aria	
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Calculate Background Rates (Type 1) 
•  Identifies	an	exposure,	outcome,	or	medical	condition,	

and	calculates	the	rate	of	that	event	in	the	database.	
•  Output	metrics	include	the	number	of	individuals	with	

the	exposure/outcome/medical	condition,	eligible	
members,	and	eligible	member-days.		

•  Example:	
‒  Uptake	of	New	Molecular	Entities	
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2015 New Molecular Entities – High Prevalence Medicines 

Observations:	US	v	Canada	
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2015 New Molecular Entities – High Cost Medications 

Observations:	US	v	Canada	
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2015 New Molecular Entities – Injectables 

Observations:	US	v	Canada	
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2015 New Molecular Entities – Administered Medicines 

•  Medicines	Not	Well	Captured	in	Canadian	Data	

–  Checkpoint	Inhibitors	(e.g.,	pembrolizumab, 
nivolumab)

–  Selected Oncology Drugs (e.g., ramucirumab)	

Observations:	US	v	Canada	
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Simple Proof-of-Concept Prescribing Table for CPRD 

https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model	
	

Prescribing 

Patient	ID	

Prescription	Date	

Prescribing	Code	&	
Type	

Days	Supply	

Amount	Prescribed	

Comparative	Advantages:	Longer	Follow-up	Time,	General	Practitioner	Intent	
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Medical Product Utilization (Type 5) 
•  Follow patient after “first valid” exposure episode for 

all available follow-up time in database. 
•  Output metrics include the number of patients, 

episodes, dispensings, and days supply; number of 
episodes by episode number, episode length; 
number of episode gaps by gap number, gap length. 

•  Examples: 
‒  Evaluate utilization patterns of obesity drugs 
‒  Exploratory study of biosimilar use in Sentinel 

https://www.sentinelinitiative.org/sentinel/surveillance-tools/routine-querying-tools	
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Developing Time-on-Treatment using Sentinel Tools 

1.   Stockpiling	is	used	to	evaluate	early	refilling	behavior,	same	day	dispensings	

2.   Gaps	are	bridged	to	deal	with	late	refill	behavior	
3.   Extension	days	are	added	after	any	episode	gaps	have	been	bridged	

30	days	 30	days	30	days	

Dispensed		
1/1/2009	

Dispensed		
2/3/2009	

Dispensed		
3/10/2009	

3	 5	 30	days	

Case	Study:	30	day	exposure	
episode	extension	

Case	Study:	30	day	exposure	
episode	gap	

Treatment	Episode:	128	days	
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Expanded Options for Sentinel as a Distributed Data Network 

https://www.sentinelinitiative.org/sentinel/sentinels-distributed-database	

1

Quality-Checked Query-Ready Datasets (Solid) 
Planned, not yet QC’d Datasets (Transparent) 
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Generating Country-Stratified Time-On-Treatment Information 

•  Appropriate	to	use	different	measurement	parameters	based	on	national	practice	patterns?	

–  Treatment	of	Overlapping	Days	Supply,	Gaps	in	Continuous	Coverage,	etc.	

•  Analysis	techniques	to	evaluate	heterogeneous	availability	of	medications,	perhaps	to	special	
populations	

–  Local,	site-specific	knowledge	is	key	to	successful	analysis	
–  Methods	other	than	restriction	and	country-stratification?	
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Questions? 

info@sentinelsystem.org  



Heterogeneity in Drug Data and its Impact in 
Multi-database Drug Safety Networks:  
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CNODES funding and investigators 
Canadian Network for Observational Drug Effect Studies (CNODES), a collaborating center of the Drug Safety and 
Effectiveness Network (DSEN), is funded by the Canadian Institutes of Health Research (CIHR, Grant #DSE – 
146021). 

CNODES INVESTIGATORS 

Executive: Samy Suissa (NPI*), Robert Platt 

British Columbia: Colin Dormuth  

Alberta: Brenda Hemmelgarn 

Saskatchewan: Jacqueline Quail 

Manitoba: Patricia Caetano, Dan Chateau 

Ontario: David Henry, Michael Paterson 

Québec: Jacques LeLorier 

Atlantic (NB, NL, NS, PEI): Adrian Levy, Ingrid Sketris 

UK CPRD: Pierre Ernst, Kristian Filion 

*Nominated Principal Investigator 



CNODES at a glance 

The Canadian Network for  
Observational Drug Effect 
Studies (CNODES) uses 
population-based  administrative 
healthcare data to provide timely responses to queries for Canadian public 
stakeholders regarding drug safety and effectiveness 
CNODES uses: 

•  Linked administrative data from 7 provincial and 2 international databases 

•  De-identified administrative health data of > 100 million people 



Example from a CNODES study examining 
the association between statin potency 
and acute kidney injury (Dormuth et al. 
2013), using data from the provinces 
b e l o w a n d t w o i n t e r n a t i o n a l 
databases                           .           (point 
estimate of relative risk with .             95% 
confidence interval). 

Data sources 
Data from across Canada 
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Selection of Project Team: 
appointment of Project Team Lead, 

Methods Lead, site investigators 
and analysts 

The CNODES process 
From query submission to project completion and knowledge translation 

DSEN query 

Training 
team KT team 

Methods 
team 

CPRD 

BC AB SK MB 

ON QC NS 

CNODES 
Coordinating 

Centre 

Database 
team 

Design and 
implement 

protocol 

Site-
specific 
analyses 

Review 
and 

synthesize 
data 

Prepare 
reports, 

news 
releases 

Review by 
CNODES 

Publications 
Committee 

Submit to DSEN 
provincial 

ministries/data 
custodians, peer-

reviewed 
publications 



Heterogeneity in CNODES drug data 
CNODES Site Drug data Dispensings 

captured Group covered 
Coding systems 

Drug Class 

Alberta1 Dispensings All ≥18 years DIN WHO ATC 

British Columbia Dispensings All All DIN WHO ATC, 
AHFS 

Manitoba Dispensings All All DIN WHO ATC 

Nova Scotia Dispensings Public ≥65 years DIN WHO ATC 

Ontario Dispensings Public ≥65 years and social 
assistance recipient DIN Modified 

AHFS 

Quebec Dispensings Public 
≥65 years, social 

assistance recipient, 
no other insurance 

DIN AHFS, INN 

Saskatchewan2 Dispensings Public All DIN WHO ATC 

UK CPRD Prescriptions NA Patients registered 
in a participating GP Gemscript 

British 
National 

Formulary 

US MarketScan Dispensings Private All NDC AHFS 

1Alberta also has access to a second drug database  capturing prescriptions for age ≥65 years (1994 onwards).   
2Saskatchewan also has access to a second drug database capturing all community pharmacy dispensations.   
Abbreviations: AHFS, American Hospital Formulary System; DIN, Drug Identification Number; GP, general practice; INN, 
International Non-proprietary Names; NDC, National Drug Code. 

Key challenge: 
 
Developing scientific protocols and statistical analysis plans that can 
be implemented in a reproducible manner cross sites with minimal 
heterogeneity while capturing the nuances of the data available at 
each site.   



Jun et al. BMJ 2017. 



Methods 
8 databases (planned) 
•  Alberta, Alberta, Manitoba, Saskatchewan, Ontario, Quebec, Nova Scotia, CPRD, 

MarketScan 

Study population 
•  New users of direct oral anticoagulants or warfarin in the 30 days post venous 

thromboembolism (VTE), matched on age, sex, calendar time, and propensity score 
 
Exposure: 
•  Intention-to-treat 
 

Outcomes: 
•  Major bleeding and all-cause mortality within 90 days of initiation 
 

Statistical analysis 
•  Shared frailty model to account for repeat observations 

Nova Scotia: Excluded due to small 
number of events 

Jun et al. BMJ 2017. 



DOAC vs warfarin among VTE patients 

With CPRD 

Jun et al. BMJ 2017. 

Note: MarketScan was excluded from all-cause mortality analysis due to incomplete capture of events. 



Sources of heterogeneity? 

Gallagher et al. Plos One 2016. 

1. Incomplete and differential capture of VTE in CPRD Gold 

Mortality from 
venous thromboembolism based 
on CPRD data are 
substantially underestimated 
using the general 
practice electronic records only 
(selection bias) 

2. Concerns regarding incomplete capture of anticoagulants among 
VTE patients given 30-day exposure assessment window 



DOAC vs warfarin among VTE patients 

With CPRD 

Without 
CPRD 

Jun et al. BMJ 2017. 

Note: MarketScan was excluded from all-cause mortality analysis due to incomplete capture of events. 



Filion et al. Gut 2014. 



Methods 
7 databases 
•  Alberta, Manitoba, Ontario, Quebec, Nova Scotia, CPRD, MarketScan 

Study population 
•  New users of non-steroidal anti-inflammatory drugs (NSAIDs) 
 
Outcome: 
•  Hospitalization for community-acquired pneumonia 
 
Exposure: 
•  New PPI on the same day as NSAID prescription vs no PPI 
 
Statistical analysis 
•  Intention-to-treat analysis 
•  Follow-up = 6 months 
•  Logistic regression with high-dimensional propensity scores (HDPS) 

Filion et al. Gut 2014. 



PPIs and HCAP 

Filion et al. Gut 2014. 



Filion et al. PDS 2016. 

Confounding by formulary restrictions: fluticasone/
salmeterol in Quebec 

•  Linked administrative health care data from Quebec 
•  Cohort of new users of fluticasone/salmeterol combination therapy 
•  Compared respiratory outcomes with 12 months of new user among 

new users from the liberal period (Sept 1999 to Sept 2003) to those 
of new users in the restricted period (January 2004 to October 2006) 



Moving forward:  
The study of SGLT2 inhibitors 



SGLT2 inhibitors provincial formulary listing 

Canagliflozin 
May 2014 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2015 

Alberta 
Manitoba 

Saskatchewan 

Note: SGLT2 inhibitors are not covered by the public drug plan in British Columbia. 

Nova Scotia 

Dapagliflozin 
Dec 2014 

Oct … Nov Dec Jan Feb Mar Apr  May Jun July Aug 

Empagliflozin 
July 2015 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2016 

Quebec Alberta 

Nova Scotia 
Ontario 

Saskatchewan Manitoba 

Quebec 

2016 

Ontario 
Manitoba 

Saskatchewan Alberta 

2015 

2017 

Nova Scotia 

Quebec Ontario 



Comparison of publically vs privately reimbursed 
users in Manitoba 

	

DPP-4	inhibitors	 	 SGLT2	inhibitors	

Public	
(n	=	1,546)	

Private	
(n	=	4,059)	 	

Public	
(n	=	1,525)	

Private	
(n	=	5,990)	

Age	(years),	mean	±	SD	 62.0	±	13.2	 57.2	±	13.4	
	

59.8	±	12.0	 56.8	±	11.7	
		≥66,	n	(%)	 622	(40.2)	 1,036	(25.6)	

	
487	(31.9)	 1,449	(24.3)	

	 	 	 	 	 	
Females,	n	(%)	 753	(48.7)	 1,933	(47.6)	

	
647	(42.4)	 2,661	(44.4)	

	 	 	 	 	 	
Income	quintile,	n	(%)	

	 	 	 	 	
		1st	(lowest)	 325	(21.0)	

	 	 	 	
		2nd		 336	(21.7)	 1,178	(29.0)	

	
310	(20.3)	 1,288	(21.5)	

		3rd		 343	(22.2)	 929	(22.9)	
	

339	(22.2)	 1,291	(21.6)	
		4th	 284	(18.4)	 723	(17.8)	

	
334	(21.9)	 1,183	(19.7)	

		5th	(highest)	 236	(15.3)	 661	(16.3)	
	

298	(19.5)	 1,170	(19.5)	
		Missing	 22	(1.4)	 545	(13.4)	

	
230	(15.1)	 1,041	(17.4)	

	 	 	 	 	 	
Calendar	year	of	cohort	entry,	n	(%)	

	 	 	 	 	
		2016	 694	(44.9)	 1,872	(46.1)	

	
386	(25.3)	 3,518	(58.7)	

		2017	 676	(43.7)	 1,740	(42.9)	
	

855	(56.1)	 1,974	(33.0)	
		2018	 176	(11.4)	 447	(11.0)	

	
284	(18.6)	 498	(8.3)	
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Comparison of publically vs privately reimbursed 
users in Manitoba 

 

 DPP-4	inhibitors
 

 SGLT2	inhibitors

 Public
 (n	=	1,546)

 Private
 (n	=	4,059)  

 Public
 (n	=	1,525)

 Private
 (n	=	5,990)

 Diabetes	duration	(years),	mean	±	SD  11.8	±	7.8  11.2	±	8.0   11.5	±	7.2  11.7	±	7.7

       Comorbidities,	n	(%)       		Myocardial	infarction 14	(0.9) 21	(0.5)  
15	(1.0) 52	(0.9) 

 		Heart	failure 10	(0.6) 25	(0.6)  
12	(0.8) 25	(0.4) 

 		Coronary	artery	disease 304	(19.7) 566	(13.9)  
331	(21.7) 1,046	(17.5) 

 		Dyslipidemia 392	(25.4) 859	(21.2)  406	(26.6) 1,434	(23.9) 
 		Hypertension 1,214	(78.5) 2,712	(66.8)  1,185	(77.7) 4,241	(70.8) 

       Medications,	n	(%)       		Metformin 1,351	(87.4) 3,379	(83.2)  
1,391	(91.2) 5,219	(87.1) 

 		Sulfonylureas 1,185	(76.6) 2,740	(67.5)  
1,211	(79.4) 3,646	(60.9) 

 		Insulin  90	(5.8)  634	(15.6)   115	(7.5) 1,535	(25.6) 
 		DPP-4	inhibitors 	– 	–   435	(28.5) 1,589	(26.5) 
 		SGLT2	inhibitors  288	(18.6)  478	(11.8)  	– 	– 

       No.	non-antidiabetic	drugs,	mean	±	SD  7.6	±	4.9  7.7	±	5.4
  7.4	±	4.6  7.3	±	5.0

	



Conclusions 

•  Heterogeneity in the measurement of prescription drug data represents a key 
challenge to the conduct of multi-jurisdictional drug safety studies. 

 

•  CNODES has traditionally relied on exclusion to minimize the impact of such 
heterogeneity, both in terms of which sites participate in a given study and in 
terms of calendar time periods included in a given study. 

 

•  There remains a need to develop and apply alternative methodological 
approaches to address such heterogeneity.  Such approaches would facilitate the 
triangulation of results and potential adjustment for sources of heterogeneity in 
the measurement of prescription drug data as we move to increasingly 
international collaborations across networks. 



Thank you 
Visit us at www.cnodes.ca  

kristian.filion@mcgill.ca




Prescribing data formatted to the SCDM 
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The National Health Service (NHS) 
Launched 70 years ago 
Free at point of use 
 
GPs: primary point of contact for non-emergency (93% consultations) 
•  ‘Gatekeepers’ – each patient registered with one GP 
•  Lifetime medical record travels with individual 
•  Unique NHS number for each patient 

UK Healthcare System 



•  Patient data routinely recorded onto computers 
–  Patient demographics 
–  Signs, symptoms and diagnoses 
–  Primary care prescriptions (drugs and devices) 
–  Immunisations 
–  Test results 
–  Referrals to specialist / secondary care 
–  Feedback from other care settings 
–  Lifestyle information 

–  BMI, smoking, alcohol, exercise etc. 
 
 

GP Medical Records 

      



•  Over 40 million total patient lives on CPRD databases 

•  11 million currently registered patients – 17% of UK population 
 
•  Near real-time data collection – daily updates 
 
•  Median follow up time of 10 years – some life-long follow up 
 
•  Secondary care and mortality linked data sources 
 

 

 

CPRD Population Coverage 



CPRD research output by disease areas 

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 
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Respiratory  

Cancer  

Cardiovascular  

Metabolic  



CPRD 
GOLD 

CPRD 
Aurum 

 

 

Total and current patients in CPRD primary care databases, 
2017/18 and 2018/19 



CPRD GOLD CPRD Aurum 
Software system Vision EMIS 

Patients [practices] 
All: 17.5M [840] 23.8M   [895] 

Current: 2.9M [347] 8.4M   [863] 

Linked (Set 17): 8.9M 20.1M 

Follow up (y): median [IQR] 
All patients: 5.6 [2.0 - 13.2] 4.7 [1.8 – 12.0] 

Current patients: 12.3 [4.5 - 24.0] 9.2 [3.4 – 20.6] 

Regional distribution of current practices (%) 
England: 100 (29%) 863 (100%) 

Northern Ireland: 32 (9%) - 

Scotland: 125 (36%) - 

Wales: 90 (26%) - 

CPRD GOLD & CPRD Aurum 
August 2019 figures 
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Staff Practice Patient

Consultation

ReferralProblem

Observation1 Drug	issue

Patient	ID

Observation	ID

Linked	via:
Staff	ID

Practice	ID

Consultation	ID

CPRD Aurum 
Structure 

See Wolf et al. (Int J Epidemiol, 2019) 





CPRD / SCDM Proof Of Concept 
Subset of CPRD Aurum (‘MVP’): 

•  13 GP practices 
•  Ca. 500k patients (current and historic) 

Utility: 
•  Drugs and conditions 
•  Procedures and diagnoses 
•  Prescribing rather than dispensing 

Mapping: 
•  Patient data during their registration period at the practice 







Prescribing 



Prescribing 



SCDM Mapping 
New code type – SNOMED UK (SK) 
•  SNOMED 

–  SNOMED CT Core 
–  SNOMED CT UK Extension 
 

Encounter 
•  No analogue in CPRD Aurum 

Enrolment 
•  MedCov – Ambulatory added 

Diagnosis - SNOMED clinical findings 
Procedures - SNOMED procedure 

SCDM Table Records 

Enrolment 511,412  

Demographic 511,412  

Death 24,679 

Encounter 21,920,166 

Diagnosis 23,520,028 

Procedure 10,533,081 

Prescribing 36,130,122 



Antidiabetic query 
Original query (WP092) 

Population: 18+ with registration from Jan 2008 to Jan 2018 

Exposure: Non-insulin antidiabetic drugs 
albiglutide, alogliptin, canagliflozin, dapagliflozin, dulaglutide, empagliflozin, exenatide, glimepiride, glipizide, glyburide, 
linagliptin, liraglutide, metformin, pioglitazone, saxagliptin, sitagliptin 
 

Treatment Episode creation: Incident dispensing 
183-days prior exposure-free follow-up. 10-day gap allowable. 



Antidiabetic query 
Original query (WP092) 

Population: 18+ with registration from Jan 2008 to Jan 2018 

Exposure: Non-insulin antidiabetic drugs 
albiglutide, alogliptin, canagliflozin, dapagliflozin, dulaglutide, empagliflozin, exenatide, glimepiride, glipizide, glyburide, 
linagliptin, liraglutide, metformin, pioglitazone, saxagliptin, sitagliptin 
 

Treatment Episode creation: Incident dispensing 
183-days prior exposure-free follow-up. 10-day gap allowable. 



Antidiabetic query 
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Antidiabetic query 
Original query (WP092) 

Population: 18+ with registration from Jan 2008 to Jan 2018 

Exposure: Non-insulin antidiabetic drugs 
metformin, glimepiride, glipizide, glyburide 
,  

Treatment Episode creation: Incident prescribing 
183-days prior exposure-free follow-up. 10-day gap allowable. 
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Results: Dispensing (Patients) 

DPs (17 sites) CPRD MVP 
Metformin 71,316,729 (6,502,864) 123,389 (4,463) 
Glimepiride 15,126,850 (1,423,976) 2,642 (125) 
Glipizide 20,518,629 (1,961,364) 483 (25) 
Glyburide 5,982,296 (720,925) 267 (23) 
Gliclazide 0 (0) 58,093 (2,027) 
All sulphonylureas? - 61,111 (2,138) 
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Key differences 

FIRST LINE 
TREATMENT 

NHS 28-DAY 
PRESCRIBING 

POLICY 

EXPOSURE/ 
FOLLOW-UP 

PRESCRIBING VS. 
DISPENSING 



On the horizon… 
Historical data from before a patient’s registration start date 

Additional tables: 
•  Vital Signs, lab values, referrals, problems 

Scaling up 
•  Storage, processing 
•  Update frequency 
•  CPRD GOLD  

Linkages 
•  Official death record, secondary care 
 



achim.wolf@mhra.gov.uk 

enquiries@cprd.com 



The PCORnet Antibiotics and Childhood Growth 
Study: Prescribing vs. Dispensing 

Kevin Haynes, PharmD, MSCE       Jason Block, MD, MPH 
Vinit Nair, PharmD, MS         L. Charles Bailey, MD, PhD 

              Pi-I Debby Lin, ScD 
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Outline 

  Short Pecha Kucha Image Presentation of Prescribing vs. Dispensing 
§  https://www.pechakucha.com 20slidesx20s/slide (we’ll do 7x20s) 

  Brief PCORnet Overview 

  Overlap of Pediatric Antibiotic Study between Clinical Data Research 
Networks and Health Plan Research Networks 

 

Disclosures 

  Employee of HealthCore, a subsidiary of Anthem 

  Funding from PCORI, FDA Sentinel, NIH 
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www.pcornet.org 



Electronic 
Health Records:  

Prescribing 

Health claim 
data:  

Dispensing 

yPyD (True Positive) 

nPyD (False negative ) 

nPnD (True negative?) 

yPnD (False positive? ) 



Health-Plan Linkage 

Health Plan 
Humana 

HealthCore 

Linkage 

PCORnet ABX study 
team 

HPHCI 

Electronic 
Health Records:  

Prescribing Query  
Study inclusion and Exclusion Criteria 
•  Same as for overall project 
•  Required linkage with health plan 

PCORnet Network Partner  
REACHnet 

PEDSnet 

Health claim 
data:  

Dispensing 

CURL method 

HDL/GPID method 



 	 Main ABX 
Study	 PEDSnet	

PEDSnet/ 
HealthCore 

Linkage	
REACHnet 	

REACHnet/ 
Humana 
Linkage	

Total Patients	 681,739	 317,435	 4,792	 8,451	 549	
Sex	  	  	  	  	  	
  .Male	 52%	 53% 	 58%	 53%	 54%	
  .Female	 48%	 47%	 42%	 47%	 46%	
Race	  	  	  	  	  	
  .White	 53%	 48%	 76%	 63%	 80%	
  .Black/Afr Am	 25%	 32%	 9%	 32%	 17%	
  .Asian 	 4%	 3%	 3%	 3%	 2%	
  .Other/unk	 18%	 17%	 11%	 2%	 1%	

Demographics	of ABX study and HP-linked populations 



Presence of prescription & dispensing between 
age 0 to <2 years 

No prescription no dispensing (nPnD) 

Prescription but no dispensing (yPnD) 

Both prescription and dispensing (yPyD) 

No prescription but Dispensing (nPyD) 

REACHnet (N=549) PEDSnet (N=4792) 



Matching	of	antibiotic	prescribing	and	dispensing	episode	(0<2	years)	
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48.9% 26.4% 43.0% 73.5% 
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Matching between prescribing and dispensing episodes	 

48.9% 26.4% 43.0% 73.5% 



Discussion 

  As common in other health care systems prescriptions may be 
written across multiple institutions or organizations 

  Prescription dispensings may have varying degrees of completeness 
within administrative data systems 

  Data linkage can close gaps between prescriptions written and 
prescription dispensings 

  PCORnet is closing gaps in data to support patient-centered real 
world evidence development 
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Heterogeneity	as	a	Source	of	Strength:	The	Value	
of	International	and	Prescribing	Data	to	FDA	

Michael	D.	Nguyen,	MD	
Sentinel	Program	Lead	

Office	of	Surveillance	and		Epidemiology	
Center	for	Drug	Evaluation	and	Research	

August	26,	2019	

35th International Conference on Pharmacoepidemiology & Therapeutic Risk Management
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Symposium	Themes	Thus	Far	
•  FDA’s	international	collaboration	efforts	demonstrate	the	flexibility	of	multi-

site	distributed	data	networks	to	incorporate	a	variety	of	data	sources	and	
reach	across	national	borders	
–  Shows	extensibility	and	flexibility	of	Sentinel’s	common	data	model	and	analysis	

tools	
–  Exemplifies	how	all	participants	can	benefit	from	shared	infrastructure	

•  Two	new	dimensions:	prescribing	data	and	country-specific	data	
–  Illustrates	how	heterogeneity	of	data	sources	can	be	a	source	of	strength	and	

improve	our	understanding	of	medication	utilization	when	used	appropriately	
–  Defining	exposed	time	should	account	for	the	differences	between	prescribing	

and	dispensing	data	streams,	as	well	as	other	country-specific	factors	
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Outline	
•  What	different	types	of	regulatory	questions	might	be	
addressed	with	prescribing	data?	
–  Prescribing	data	alone	
–  Prescribing	data	in	combination	with	dispensing	data	

•  How	international	drug	utilization	data	might	help	
regulatory	agencies	
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Medication	Use	Process	in	Community	Care	

https://www.nap.edu/catalog/11623/preventing-medication-errors  



99

Potential	Regulatory	Questions	to	Pursue	

Prescribing	Data	Alone	

•  Drug	utilization	(e.g.,	use	in	
pregnancy	)	

•  Inferential	safety	studies	
•  Rates	of	proprietary	name	use	
•  Impact	of	proprietary	name	change	

interventions	

	

Prescribing	Linked	to	Dispensing	Data	

•  Medication	errors	
–  Wrong	drug,	dose,	frequency	
–  Name	confusion		

•  Prescribing	vs.	dispensing	
substitutions	or	change	rates	

•  Assess	rates	of	“dispensed	as	
written”	prescriptions	as	potential	
indicator	of	concerns	about	
therapeutic	inequivalence	
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FDA	Studies	Using	CPRD	Prescribing	Data	
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Institute	for	Safe	Medication	Practices	
High-Alert	Medications	in	Ambulatory	Settings	

https://www.ismp.org/recommendations/high-alert-medications-community-ambulatory-list  
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/pds.4858  

Having access to the prescribing and dispensing data allowed FDA to assess and control for the potential 
contribution of prescribing behaviors 



103https://www.ismp.org/recommendations/confused-drug-names-list  
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Value	of	International	Collaboration	
•  Different	drug	approval	dates	allow	regulators	to	leverage	

postmarket	safety	information	from	other	countries	for	more	timely	
safety	data	

•  Different	uptake	patterns	and	underlying	populations	(race,	
ethnicity,	BMI,	smoking,	etc.)	allow	subgroup	analyses	

•  Differences	in	healthcare	systems	may	impact	duration	of	
medication	adherence	or	duration	of	observation	creating	new	
opportunities	

•  Pooling	of	smaller	populations	may	lead	to	more	precise	population	
level	risk	estimates	(e.g.,	pregnancy,	pediatrics,	rare	diseases,	
orphan	drugs)	
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Adherence	to	Drugs	May	Differ	
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International	Product	Quality	Issue	
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Potential	International	Analysis	in	Sentinel	
•  In	July	2018,	international	regulatory	agencies	ordered	the	recall	of	

angiotensin	receptor	blockers.		
•  Public	communications	emphasized	that	patients	should	not	stop	

their	medication.	It	is	unknown	how	these	safety	communications	
affected	prescribing	behavior	and	use.		

•  Assess	impact	of	drug	safety	communications	and	recalls	in	USA,	
Canada,	UK	and	other	countries.	

•  Develop	a	single,	common	analytic	package	using	data	formatted	
in	the	Sentinel	CDM.	

•  Assess	drug	switching	to	non-recalled	products	or	alternative	
drugs,	and	drug	discontinuation	trends,	possibly	using	interrupted	
time	series	analysis.	

•  Assess	differential	impact	of	public	health	interventions	between	
countries	to	inform	future	global	health	responses.	
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Summary	
•  The	expanded	Sentinel	CDM	that	integrates	prescribing	data,	

coupled	with	international	data	harmonization	efforts	in	CNODES	
and	UK	has	created	new	opportunities	to	improve	public	health.	

•  The	single	common	analytic	platform	allows	countries	to	evaluate	
global	public	health	issues	in	a	unified	approach		
–  Leverages	the	relative	strengths	and	unique	features	of	each	country	
–  Offers	the	ability	for	combined	analysis	for	more	robust	descriptive	or	

inferential	analyses	

•  FDA	will	continue	to	explore	ways	to	encourage	international	
collaboration	using	the	Sentinel	CDM	and	analytic	tools	
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Medication	Use	Process	in	Hospital	and	Long	
Term	Care	

https://www.nap.edu/catalog/11623/preventing-medication-errors  


