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Outline 

• Participants and Mission 

• Past Activities and Lessons Learned 

• Greatest Impact to Date 

• Important Activities Moving Forward 

• Comments/Discussion 
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Mission 

• Share experiences using clinical information systems 
and EHRs to support research 

• Identify generalizable approaches and best practices to 
promote consistent and practical methods for using 
clinical data to advance healthcare research 

• Suggest where tools are needed 

• Explore and advocate for cultural and policy changes 
related to the use of EHRs for identifying populations for 
research, including measures of quality and sufficiency 
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Electronic health records based phenotyping 
in next-generation clinical trials: a perspective 
from the NIH Hea lth Care Systems Collaboratory 
Rachel L Richesson,1 W Ed Hammond,2.3•4 Meredith Nahm,2 Douglas Wixted, 5 

Gregory E Simon,6 Jennifer G Robinson,7 Alan E Bauck,a Denise Cifell i,9 

Michelle M Smerek, 5 John Dickerson.a Reesa L Laws.a Rosemary A Madiga n,9•10 

Shelley A RusincCllitch, 3 Cynthia Kluchar, 11 Roben M Califf·12 

ABSTRACT 
Widesp,ead sharilg of data TOOi eloctrooic heahh 
rernrd< and pa tienH,ported rutcanes can suengthen 
the llilional ca ity b cooducting mst,effectil< clinical 
trial< and allow'"""'"' to he eiriledded wilhil rrutine 
cal! dl!fM!,y. Whiie j>'"9Tl'1tic dnic.al trial< (PCTs) ha,e 
heen petfoonod fo, dl!cadl!s, ti'")' "°" can dlaw oo adl 
socra,s of dnical and ope'1tionJI data 1M .Ye 
axnmousl)' fed bad: ., infoon re,eardl and p-actice. 
The Heahh Care Systems Coliabor.t"')' l'l'!JfalTl, initi.led 
1'y the NIH COIMloo Fmd in 2012, eng s he;fflicare 
S)'l<!TIS JS pa1ners in dis:ussilg and jllOOlOtilg 
activitie>, tool~ and str.tegies b ,uppatilg a:ti'le 
partic!)Jtioo in PCTs. The NIH Coliabor.l"')' oonsists of 
se,en dl!monsllatioo p-ojeelS, .m ,even p-ollll!n-<pecific 
-.'Olltilg "'"'-" 'COies', am!d at ieveragilg the data 
captured in hetemgl!leous • 11al.,,...ld' envimnents fo, 
resea-dl, thel!l>y imp- i1g the efficieocy, l!ie>ance, and 
ge ... ar<Zabirrty of trial<. Itel!, "~ introouce the 
Coliabor.l"')', brusilg oo its Phenotype. Data 
Sttndard<, and Datt Quafrty C01e. and p-e,ent M ly 
ob<a\/ations fro,r l!seafdlers impierr<nting PCT, wilhil 
iarge heahhcare ,;-stems. We al<o identify gaps in 

vledge and p-esent an infoonatics meam agenda 
that - iden~~ing rr,tlnls fo, the dl!foitioo and 
app-op-i.le appf1CJtioo of pheootypos in ,r,.. 
heahhca,e settings, and methods fo, \'aHd.lilg both the 
dl!foitioo and exerutioo of electrooic heahh reaJfd< 
based phenotype~ 

INTRODU CTION 
The S hC.1h.hcarc :srstcm l'i, po r;.c-d to sig ni.fic:amly 
c nha ncr the ~lcva.ncc, number, sp«d, :lfld co&• 
d f« tivcncss o f clinical tria ls by cmbcdd.ing them 
di rectly whhi.n the healthcare delivery sysccm. '17:Us 
O"an:<io rm.uion I wil l be mahlcd by c:ipab ilidcs 
o ff~d by d caronic heal rh rcoorm. (EH ks) and 
p-:nic nt-repon:ed o utcomes (PROs). cha nges. in the 
o rga.nh:atio n a nd de livery o f healt hca re, a nd 
cooperation t CMr.:Lrd the dcvc lop mcm o f 3 /earni~ 
he.a/th ~ ·s·te.ttt2 J. in w hich ar idcncc gcnccncd in 
d nic:al setti ngs is routine ly c.:ami nc-d to inform 
research a nd _practice . '-"idcspread cleamnic co l.lcc -
tio n o f opccuio n.31 a nd d iniC3.I d:ii:f h.avc 
e nha nced the po te ntia l fo r pragmatiG diniGal l ria/.s 
(PC 'fs), randomized com-rol led trials designed for 
broad gc ncrali~ bili ry, typically us:ing mu lt ip le d i.n -
icil sites :ind broader cligih ~ity cri rc ria .5 ln c a H cut 
ro cxp la n:uory t rials, fo r w h.ic h the goal is. co dcccct 

bio logical d focts. of new D'ot31 mcn ts.., PC IS ~ 
designed to suppon clinical decisio n-maki ng by 
cval uming ime rvc m ions in 'rea~world ' praaice 
cnnd il: ions.." PC IS d rrdore recruit participa nts 
from hcc aogcncom. _praaice K ni np. a nd pO!iC 
cha lle nges fo r roco nc ili ng che vari.:Jiio n in hca.lrh-
arc o _pcr:n ions., wide ly d i~ a l'3IC info rmat ion 
systems., a nd d iffe re nces in dara U JXurc fidd iry. 
The mu r:i ne imp lane ntm ion o f PC fs is a key 
e lt-mmt in achiNi ng t he vi.'iio n o f che 1-eaming 
heald1 system, 7 b m ac hieving t his o n a global SC1.le 
w il l require in nova.tioos., inc lud ing new ahical fra-
mcwCN"ks 10 ~ co nse nt 311d ris.k,• 9 new- ma h-
odolCf; ics to v.ork w il: h ol:6cl'V3[ io na l dara, and 
more cffca i~ pa rmcn.hi~ a mo ng hcalthc'31'C 
sysu: ms. 

Advancing oo r u nderstanding a nd abliry ro 
cond uct PCll w id1in hcJJd.1arc S)Ste ms 1JSing 
innovati ve approac hes is a b.-y foa u o f che lH 
Collabo rato r,: 'the use o f EHRs to s.ippon rrial 
activir:ics., inc lud i ng d1e ide nti fw::31 ion o f patie nt 
coho rts wi t h pr«isc dinic:i.l a rrrihu u:s., is a n 
impo rtant romponm t o f t hi.s vi.sion a nd tbe next 
gener.ado n o f c lin.icil 1rhls.. T he Col.b.hora1o ry is 
leverag ing p rc-v ioos work in phc-n(](ype definit ion 
a nd executio n, 311d addi.ng new- use ascs and 
rcg ui rc mc n3 to info rm d1c praaice o f us.ing E.HR.s 
for r-cs.carch, advancing the :!it: im ce fo r OOd1 
info nn a tics. a nd cvide nce -b.lscd lralthcarc . Ln die 
fo l.lCPNing soctio n5t ~ w ill describe the lH 
Collabo raro ry a nd t he Phenoty pe, Dam St311d.arck, 
31.J °"1a Qua!ry (PS Q) 'Cor,' wakifll group, 
incl uding t heir early expe riences w ith EH R dam 
queries., st:tndards cons idcr:u ions.., :md data qua lity 
activities. \'<.'C wi ll oo ndude wi t h a proposed 
rcsc-an:: h agm d.a 311d s118Scstcd fu ru re di ro::tio fl'i, . 

THE 1/IH COLLA8ORATORY 
Ln 201 2, "!he NIH Com mon Fu nd in iri.ar:cd che 
Health O,r, Sy,tans Coll:ibor:uory (hn P''9www. 
n ihcol.l.aho rato ry.or&') program to m gage hca.lrh-
care S)'Ste n:'6 ~ pa.rmc rs in e fforts ro imp rove 
rcsc-art h e fficie ncy and relevance to patie nts, dini-
cian5t a nd t.he heahhcir-c cnmmun.iry- a nd in doi.ng 
so, advance the n.ar:ioo.al ap:iciry fo r coodu:::ti ng 
l:irgc, cosr-dfcaive stud ies.. T he CoU.ahor:nory is 
not a t raditiona l rcscard1 netwo rk hu t rathe r a pa r-
ridp:atory forum, dcvdo ping and imcgr:ning prac-
r:icrs rh:i t a llow d iverse hca.lrhcarc :5.)'Stc: m s. ro 
pan:ic: ipar.c in din.ical rescarc ll It a lso su ppom d1e 

IA.ches:5al RL Mill. J Am Med lnbmAssa: 201.3:20:e2 216~ 1. ci:i t IQ. l l.361'a:rLall 20 1.3 -001926 

• Various use cases for clinical 
phenotype definitions 

• Purpose determines the ideal 
definition; validation required 

• Sharing definitions can reduce 
variation 

• Information must be targeted 
to different audiences (clinical 
and technical) 

• Lack of standardized EHR data 
is a major challenge 



  

 

■ NIH C□ 11 ab □ rat□ ryRethinking Clinical Trials ® 

Health Care Systems Research C □ llab □ rat□ ry 

1~111 

•,111. NIH COLLABORATORY ◄ 

~~~!,~~,;I~,XTBOOK 

VISIT OUR NEW WEBSITE : 
www.rethinkingclinicaltrials.org 

Living Text Sections 

• Using EHR Data in PCTs 

• Clinical Phenotyping 

• Data Quality 

• Data Standards 

• ICD-10 

• RxNorm and Medication Data 

• Demonstration project 
approaches and case studies 



  

   

 

PCT Reporting 
Template 

PSQ Core additions to 
the proposed guidance 
for reporting results 
from pragmatic trials. 

Find a copy of the 
PCT Reporting 

Template in your 
meeting materials 

https://www.nihcollaboratory.org/Products/ 
PCT%20Reporting%20Template-2017-01-26.pdf 

https://www.nihcollaboratory.org/Products/PCT Reporting Template-2017-01-26.pdf
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Reporting Specifications for PCTs 

• How the population was identified 

• Clinical phenotype definitions 

• location to obtain the detailed definitional logic 

• use public repository, e.g., PheKB, NLM VSAC, GitHub 

• Data quality assessment methods 

• Data management activities during the study, including 
description of data sources or processes used at different 
sites, linkage, etc. 

• Plan for archiving or sharing the data after the study, 
including specific definitions for clinical phenotypes and 
specifications for coding system 



 

N
Published: 
14 March 2017 

• Competition for IT 
resources 

• Need to optimize clinical 
data for research 
purposes 

• Only small proportion of 
research in EHRs 

• Need to capture 
intervention or control 
activities 

• Including standard of 
care 

• Need to enable learning 
& research activities into 
EHR functions 

https://academic.oup.com/jamia/article/24/5/996/3069877/ 
Pragmatic-trial-informatics-a-perspective-from-the 

https://academic.oup.com/jamia/article/24/5/996/3069877/Pragmatic-trial-informatics-a-perspective-from-the


    

 

 

 

Lessons Learned from Collaboratory PCTs 

• Not all data needed for trial in EHR 

• New data collection difficult 

• Data quality issues 

• Data transformation issues 

• Dynamic and ongoing 



    

 

 

 

Lessons Learned from Collaboratory PCTs 

• Difficult to assimilate data across organizations 

• requires a reference standard 

• requires local data & systems experts 

• “Data sharing” is not straightforward in PCTs; has implications 

for providers and health systems (Greg Simon will address 

later) 

• Resource sharing is important and feasible for our core 
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Greatest Impact – “Success Factors for PCTs” 

• Organizational “Research Readiness” 
• Dedicated and or research-trained data 

operations staff 

• Existence of resources that can support 

multiple research and QI studies 



     

 

 

 

 

Greatest Impact – “Success Factors for PCTs” 

• Existence of research processes or resources that can 
enable research and/or enable the site to join multi-site 
research projects 

• e.g., use of reference standards (e.g., LOINC or 

RxNorm) enable faster and more consistent roll-out of 

definitions, eligibility/enrollment, implementation 

tools, etc. 

• The availability of standard clinical data elements and 
research functions in EHRs will facilitate conduct of PCTs 
and sustainability of interventions 
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Future Impact – Promote and Promulgate 
“Success Factors” for PCTs 

• Validate checklist for assessing “research readiness” 

• Measure and promote research readiness in 
organizations 

• Identify and share tools and best practices (“Roadmap” 
papers from each demonstration project) 

• Advocate for standards and functionality in EHRs to 
support PCTs 
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Feedback 

• Charter and mission  (next slide) 

• Priority tasks or products for the next year: 

• Checklist for resource and data sharing package 

• Checklist or tool for assessing “research 
readiness” 

• Others????? 



   

 

-----■ NIH C□ 11 ab □ rat□ ryRethinking Clinical Trials ® 

Health Care Systems Research C □ llab □ rat□ ry 

Mission -- for discussion 

• Share experiences using clinical information systems 
and EHRs to support research 

• Identify generalizable approaches and best practices 
to promote consistent and practical methods for 
using clinical data to advance healthcare research 

• Suggest where tools are needed 

• Explore and advocate for cultural and policy 
changes related to the use of EHRs for identifying 
populations for research, including measures of 
quality and sufficiency 
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Thank you 
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