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Obtaining electronic health record (EHR) data for clinical 
and translational research is difficult 
Repurpose transactions for research 
Use one or more tools 
Understand strengths and limitations 
Obtain approval 

Optimal approaches are unknown 
Research Informatics can help investigators 
Obtain EHR data 
Collect novel measures 
Integrate data 
 
 

 



Obtaining Electronic Data for Research 

Approach: Research Computing at Weill 
Cornell Medicine 

4 

Informa(on	  Technology	  Infrastructure	  

Scien&fic	  Compu&ng	   Research	  Informa&cs	  

	  
Research	  

Administra&ve	  
Compu&ng	  

Conduct	   Administra(on	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

5 

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR 
Interventions 

EHR	  
Repor(ng	  

Consent	  

WCM-‐NYP-‐CUMC	  Data	  Sharing	  

Biobank	  and	  Ancillary	  Omics	  

Data	  Core	  

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	   Clinical	  Transla(on	   Compliance	  &	  Planning	   Scien(fic	  Compu(ng	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

6 

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

7 

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

8 

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	  

Model	  

Grumbach	  K,	  Lucey	  CR,	  Johnston	  SC.	  JAMA.	  2014	  Mar	  19;311(11):1109-‐10.	  	  

Retrospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

9 

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	  

Model	  

Grumbach	  K,	  Lucey	  CR,	  Johnston	  SC.	  JAMA.	  2014	  Mar	  19;311(11):1109-‐10.	  	  

Retrospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

EHR 
Interventions 

Clinical	  Transla(on	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

10 

Retrospec(ve	   Prospec(ve	  

Data	  Integra(on	  

Model	  

Grumbach	  K,	  Lucey	  CR,	  Johnston	  SC.	  JAMA.	  2014	  Mar	  19;311(11):1109-‐10.	  	  

Retrospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

EHR 
Interventions 

Clinical	  Transla(on	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

11 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Te
ch
no

lo
gy
	  	  

Pr
ov
id
er
	  

POIS	  or	  NYP	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

12 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Te
ch
no

lo
gy
	  	  

Pr
ov
id
er
	  

POIS	  or	  NYP	  

Tripar&te	  Request	  Assessment	  Commi>ee	  (TRAC)	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

13 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Te
ch
no

lo
gy
	  	  

Pr
ov
id
er
	  

POIS	  or	  NYP	  ITS	  NYGC,	  HPR,	  
and	  ITS	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

14 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

15 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Te
ch
no

lo
gy
	  	  

Pr
ov
id
er
	  

POIS	  or	  NYP	  ITS	  NYGC,	  HPR,	  
and	  ITS	  

CTSC	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

16 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

Research	  
Data	  

Repositories	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Te
ch
no

lo
gy
	  	  

Pr
ov
id
er
	  

POIS	  or	  NYP	  ITS	  NYGC,	  HPR,	  
and	  ITS	  

CTSC	   CTSC	  and	  ITS	  

SUPER	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

17 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

18 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

19 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

20 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

21 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Biobank	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: Architecture for Research 
Computing in Health (ARCH) 

22 

Retrospec(ve	   Prospec(ve	  

Electronic	  
Data	  

Capture	  
(EDC)	  

EDC	  
integrated	  
with	  EHR	  

College-‐
wide	  
Cohort	  

Discovery	  

Mul(-‐
ins(tu(onal	  
Data	  Sharing	  

EHR	  
Repor(ng	  

Biobank	  

Research	  
Data	  

Repositories	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data 
Repository 

23 

Disparate	  Sources	  

Other	  

Aggregate	   Transform	  

Centralized	  Integra&on	  

Research	  Data	  Repositories	  (RDRs)	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data 
Repository 

24 

Disparate	  Sources	  

Aggregate	   Transform	  

Centralized	  Integra&on	  

Research	  Data	  Repositories	  (RDRs)	  

Anesthesiology	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data 
Repository 

25 

Disparate	  Sources	  

Aggregate	   Transform	  

Centralized	  Integra&on	  

Research	  Data	  Repositories	  (RDRs)	  

Center	  for	  
Advanced	  

Diges&ve	  Care	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data 
Repository 

26 

Disparate	  Sources	  

Aggregate	   Transform	  

Centralized	  Integra&on	  

Research	  Data	  Repositories	  (RDRs)	  

Leukemia	  
Program	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data Repository 

27 

	  
	  

Data	  

Other	  



Obtaining Electronic Data for Research 

Approach: ARCH Research Data Repository 

28 

	  
	  

SUPER	  

Data	  

Tools	  

Other	  



Obtaining Electronic Data for Research 

Discovery 
Hypothesis generation 
Patient counts 

 
Collection 
Capture of novel measures 
Annotation of existing data 

 
Analysis 
Scientific variable definition 
Hypothesis testing 

 

Approach: ARCH Research Data Repository 

29 

SUPER	  

Data	  

Tools	   Workflows	  

	  
	  

Other	  



Obtaining Electronic Data for Research 

Discovery 
Hypothesis generation 
Patient counts 

 
Collection 
Capture of novel measures 
Annotation of existing data 

 
Analysis 
Scientific variable definition 
Hypothesis testing 

 

Approach: ARCH Research Data Repository 

30 

SUPER	  

Iden(fy	  
pa(ents	  of	  
interest	  

Record	  rare	  
findings	  from	  

experts	  

Define	  rows-‐
and-‐columns	  
of	  data	  set	  

Data	  

Tools	   Workflows	   Examples	  

	  
	  

Other	  



Obtaining Electronic Data for Research 

Discussion 

31 

Research Informatics can help investigators 
Obtain EHR data 
Collect novel research data 
Integrate data 

ARCH matches investigators with right tools and 
services with respect to 
Study design 
Data sources 
Cost 
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Access and inquiries 
i2b2 access: i2b2-support@med.cornell.edu  
ARCH inquiries: arch-support@med.cornell.edu 
 

Web resources 
ARCH: http://arch.weill.cornell.edu 
NYC-CDRN: http://www.nyccdrn.org 
TRAC inpatient data: https://webapps.nyp.org/trac 
Epic outpatient data: https://sharepoint.weill.cornell.edu/sites/pois/POISRequests/ 
 

Tom Campion 
thc2015@med.cornell.edu 
646-962-2345 
http://vivo.med.cornell.edu/display/cwid-thc2015 


