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Lack	of	high-quality	
evidence	to	inform	
pa8ents,	providers,	payers,	
policy	makers	

Inefficient	clinical	research	
system	that	favors	disposable	
over	reusable		



Over the last decade, an unprecedented 
shift from… 



…to a 5-fold increase in adoption of EHR 

Henry,	J.,	Pylypchuk,	Y.,	Searcy	T.	&	Patel	V.	(May	2016).	AdopBon	of	Electronic	Health	Record	Systems	among	U.S.	Non-Federal	

Acute	Care	Hospitals:	2008-2015.	ONC	Data	Brief,	no.35.	Office	of	the	NaBonal	Coordinator	for	Health	InformaBon	Technology:	

Washington	DC.	

Hospital	EHR	adopBon	has	increased	more	

than	nine-fold	since	2008.	



Clinical trials have become less efficient… 

Berndt	E,	Cockburn	I.		Monthly	Labor	Review,	June	2014	



…and more expensive.  

Berndt	E,	Cockburn	I.		Monthly	Labor	Review,	June	2014	



The EHR isn’t a ready-made solution 

Standards are not standard 

 

Health care is fragmented 

 

Questionable fit for purpose 
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Standards are not standard 

Source: Electronic clinical laboratory test results data tables : lessons from Mini Sentinel 
MarshaA.Raebel,KevinHaynes,Tiffany S. Woodworth, Gwyn Saylor, Elizabeth Cavagnaro , Kara O. Coughlin, Lesley H. Curtis, Mark G. Weiner, Patrick Archdeacon and 
Jeffrey S. Brown 

•  34 different result 
units for HbA1c  

 
•  68 different result 

units for platelets  
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Data from a single 
health system will 
be incomplete 

Healthcare is fragmented 



Questionable fit for purpose 

Ill-defined source population 

Optimized for billing not research 
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PCORnet unites people, clinicians, and 
systems into a “community of research”  
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20		
PaBent-Powered	Research	

Networks	(PPRNs)	

13		
Clinical	Data	Research	

Networks	(CDRNs)	

PCORnet	
A	naBonal	infrastructure	
for	people-centered	
clinical	research	

+	 =	

84	Datamarts	

represenBng	102	
health	systems	

and	provider	

groups	



PCORnet distributed research network 

The	Researcher	sends	
a	ques8on	to	the	

PCORnet	Coordina8ng	
Center	through	the	

Front	Door	

The	Coordina8ng	Center		
converts	the	ques8on	into	a	
query	with	an	underlying	

executable	code,	and	sends	it	to	
PCORnet	partners	

PCORnet	partners	review	
the	query	and	provide	a	
response,	which	is	sent	
back	through	the	Front	
Door	to	the	Researcher	



Standards are not standard 

Common data model with attention to quality 

Health care is fragmented 

Linkage with payer data 

Questionable fit for purpose 

Learn by using 
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Procedures	

Demographic	

Prescribing	

Pa8ent-	
Generated	

Data	

Encounters	

Lab		
Results	

Pa8ent-	
Reported	
Outcomes	

Death	

Demographics	

Vital		
Signs	

Standardization via a Common Data Model 
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Biospecimen		
&	Genomic		

Data	

Pa8ent	
Sa8sfac8on	



Standardization via a Common Data Model 

Same data are represented differently at different institutions  
(e.g., Type of Encounter) 
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Common	Data	Model	
Ambulatory	Visit	(AV)	

Emergency	Department	(ED)	

ED	Admit	to	InpaBent	(EI)	

InpaBent	Hospital	(IP)	

Non-Acute	Inst.	Stay	(IS)	

Other	Ambulatory	(OA)	

Other	(OT)	

Unknown	(UN)	

No	InformaBon	(NI)	

(null)	

Ambulatory	Visit	(AV)	

SITE	1	

Social	Work	Visit	

Allied	Health		

Office	Visit	

Nurse	Visit	

Procedure	Visit	

Employee	Health	

Vascular	Lab	

Sleep	Study	Visit	

Social	Work	Visit	

SITE	2	

Office	Visit	

Specimen	

Postpartum	Visit	

Clinical	Support	

IniBal	Prenatal	

SITE	3	

Home	Care	Visit	

Office	Visit	

Therapy	Visit	

Orders	Only	

Cardiology	TesBng	

Hospital	Encounter	



Attention to data quality 

Data model conformance 
–  Required tables are not present or 

populated 
–  Orphan patient IDs, encounter IDs 
–  Required fields have non-allowable 

values 
Data plausibility 

–  Future or illogical dates 
–  Extreme values 

Data completeness 
–  Diagnoses, procedures 
–  Missing or unknown values for key 

fields 
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A (Partial) Snapshot of PCORnet’s Data: Query includes responses from 55 
DataMarts in August 2016  
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Demographics	 N=41,216,568	 Percent	
Age	 		 		

0-20	 11,361,889		 27.6%	

21-44	 11,589,633	 28.1%	

45-64	 10,951,968	 26.6%	

65-74	 4,156,901	 10.1%	

75+	 3,156,017	 7.7%	

Sex	 		 		

Female	 23,537,224	 57.1%	

Male	 17,667,683	 42.9%	

Other/Missing	 11,661	 0.0%	

Race	 		 		

Black/African	American	 4,979,389	 12.1%	

White	 25,669,541	 62.4%	

Other/Missing	 10,537,665	 25.6%	

Hispanic	 		 		

Yes	 5,870,400	 14.2%	

No	 23,357,500	 61.5%	

Other/Missing	 9,988,694	 24.2%	

2014	PCORnet	PopulaBon:	
Individuals	who	had	a	medical	

encounter	in	2014	



A Description of PCORnet Data by Conditions as of August 
2016  

19	2014	PCORnet	PopulaBon	



Linkage to address fragmentation 
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Trust	 Data	Use	Agreement	 Secure	Process	for		

Sharing	IdenBfiers		

and	Linking	Data	

Data	in	a	single	

locaBon	



And we need them over an over again… 
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3	months	 3	months	

…in a very dynamic environment 





Learn by using… 
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IntervenBonal	studies	 ObservaBonal	studies	



•  High-dose vs. low-dose aspirin for 
secondary prevention of death, MI, 
and stroke. 

•  7 CDRNs with planned enrollment of 
20,000 participants 

•  $850 per participant 
•  Patients involved in design, conduct, 

and dissemination 
•  Confirmatory screening and electronic 

informed consent via web portal 
•  Endpoint ascertainment via routine 

queries of the PCORnet CDM, 
participant contact via web portal, 
linkage, and call center. 

•  ~350 enrolled participants and 
counting 
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•  High-dose trivalent influenza vaccine 
vs standard dose quadrivalent 
vaccine will reduce death and 
cardiopulmonary hospitalizations in 
high-risk CV patients 

•  “One shot deal” 
•  Randomization to 3-year strategy 
•  Followed up to 4 times/year 
•  9300 participants across 4 networks 

(PCORnet, VA consortium, Midwest 
CTSAs, Canada consortium) 

•  Event ascertainment via local study 
coordinators and EHR 
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•  Assess the impact of antibiotic use in 
children under 2 on BMI and obesity at 5 
and 10 years and growth trajectories to 
age 5 

•  10 CDRNs with planned sample size of 
600,000 children  

•  Parents and clinicians engaged to explore 
how best to put findings into everyday 
clinical practice. 
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•  Assess 1-, 3-, and 5-year benefits 
(changes in weight, rates of remission 
and relapse of diabetes) and risks (major 
adverse events) of the 3 most common 
bariatric procedures 

•  10 CDRNs with planned sample off 60,000 
bariatric patients; more than 900 
adolescents and more than 17,000 
patients with diabetes. 



Working to Make Making Good 
on the Promise of EHR for 

Research: 
The PCORnet Experience 
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