E % NIH Collaboratory

a Health Care Systems Research Collaboratory

E Phenotype, Data Standards,
and Data Quality Core

Update, Steering Committee Meeting, February 25, 2014
Bethesda, MD

Rachel Richesson, PhD William Ed Hammond, PhD Meredith Nahm Zozus, PhD

Assoc. Professor, Informatics Dir., Duke Center for Health Assoc. Director, Clinical Research

Duke University School of Informatics Informatics

Nursing Dir., Applied Informatics Research, Duke Translational Medicine
DHTS Institute

Professor of Community and Family
Medicine Rethinking Clinical Trials




Monique Anderson, Duke

Nick Anderson, UC Davis Medical
Center

Alan Bauck, Kaiser Permanente
Denise Cifelli, U. Penn
Lesley Curtis, Duke

John Dickerson, Kaiser Permanente
Northwest

Bev Green, Group Health
Cooperative

W. Ed Hammond, Duke
Chris Helker, U. Penn

Michael Kahn, Children’s Hospital of
Colorado

Cindy Kluchar, Duke

1% NIH Collaboratory

Health Care Systems Research Collaboratory

R ot R N S R S

Phenotype, Data Standards, Data
Quality Core Participants

Reesa Laws, Kaiser Permanente

Melissa Leventhal, Univeristy of
Colorado Denver

Rosemary Madigan, U. Penn
Meredith Nahm Zozus, Duke
Renee Pridgen, Duke

Jon Puro, OCHIN

Tammy Reece, Duke

Rachel Richesson, Duke
Shelley Rusincovitch, Duke

Jerry Sheehan, National Library of
Medicine (NIH)

Greg Simon, Group Health

Michelle Smerek, Duke
Rethinking Clinical Trials



R ot R N S R S

Charter

Promote multi-disciplinary discussion and collaboration.

Participants will share their experiences using EHR to support
research in various disease domains and for various purposes.

Identify generalizable approaches, methods, and best practices to
support the widespread use of consistent, practical, and useful
methods to use widely available clinical data to advance health
and 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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Projects

Phenotype Use Cases in Collaboratory (white paper in progress)

Environmental Scan (on-going; phenotype sources on Collaboratory KR)

Literature search guidelines (posted on Collaboratory KR)

Phenotype “template”
Phenotype validation guidelines

Table 1 project (update yesterday)

Data quality guidelines (three drafts circulated)

Knowledge dissemination (ongoing)

4
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Authoritative Sources of Phenotype Definitions

(work in progress)

Table 1: Primary Phenotype Sources

Table 2: Secondary Phenoty

¢ Sources

Source

Comments

Source

Comiments

Clinical Clzssifications
Software (CCS), also mown

Only based upon diapnosis codes, but very large listing of conditions; this
is the basis for most early SEDIvariables.

Joint Commission

The CMS/Joint Summit QualityNet is generally the better source, not
using the Joint Commission directly.

This organization evaluates hospital adherence with federal regulations,
znd publishes a specifications manual for mpatient quality measures.
Appendix A1 lists the definitions for specific conditions, mostly based
upen ICD-9. A lmitztion 13 that these defmitions are centered on mpatient
zdmissions, and may not be appliczble m an outpatisnt setting.

http:/www jointcommission org specifications_manual for national hos

pital_mpatient_gquality_measures 2spx

2z AHR.() Bundles
hittp:\www heup-us.shrg. gov 'toolssoftwars ces/ces Jsp
CMS Chronic Conditions Only based upon diapnosis codes and procadure codes; climical review to
Warehouse (CCW) date has felt that inclusion logic can be overly broad.
https:\www.cowdats ofg web/ guest'condition-categories
httpewww nebinlm nih gov pubmed 216496352
hMmi-Sentmel Exhzustively researched defoutions, but lmited number of phenotypes
representad.
Ittpe/fwrwrw mimi-
sentinel orgzssessments disgnoses_snd_medicel procedures/defanlt aspx
eMERGE Network and Probably the most well-recognized phenetypmg source at present, but
Ph=KE phenotypes library lmited number of phenotypes representad; should be carefully evaluated

because core mission of genomic studies can result in exclusionary logic
inapproprizte for the SEDI population health focus.

hitpewwrw phekb org phenotvpes
httpwww nebinlm nih. sov/pubmed 21269473

Quazlity Net (jomt effort of
CMS3 md Jomt Commizsion)

Separates measures betwesn mpatient basis and outpatient basiz. Goto
the “specifications manuzal” option; the appendixes contam specific
listings of ICD-9 code tables, medication tables. and CPT codes.

This 15 one of the only CPT cods groupings that we've seen so far (CPT
licensure i3 very restrictive), but QualityNet only meludes for outpatient
context.

httpswww . qualitmet org

World Health Organization
(WHOQ) Global Burden of
Disease

In general, this may be useful for mentalhealth, but probably not
helpful for most clinical condition phenotypes.

The Global Burden of Disezse classifications mclude both ICD-9 and
ICD-10 dizgnosis code groupings. See “canse-specific documentation™
for mdividual conditions (eg. cerebrovascular disezse, dishetes mellims.
gte).

The dizpnosis codes are not granular (eg, it just lists 250 for dizhetes
mellitus), due to global zpplication, and the cimicsl conditions are very
broad. May be somewhat out of date; it appears that the classifications
date back to 2000; the last formal GED updates appears to have been 2004,
although this is difficult to ascertzin from their website. However, there
are z lot of mental health classifications, which may be useful.

http:www whe. mthealthinfo/'slobal burden disezse'dats sources meth

ods/en/mden himl

National Drug File
Beference Terminclogy

(NDF-ET)

Search on a term (eg, dizbetes) using “contains™ and “name/code”
specifiers. The results tzb for “view all” contains the “may_treat”
relationship of conditions to drugs.

httpy/neiterms nei nih. gov neithrowser pages vocabulary jsf7dictionary—
National%:20Dmg%20Fle%:20-%:20Reference?20Termmology

Meaningfil Use

This area needs further research Does MU publishspecific phenotypes
Jor diseqase conditions 7 Most documentation appears related o aftestation
of technical capacities, especially in stage I, not clinical definitions.

http:www cms gov Regulations-and-
Guidanee T egizlation EHR IncentiveProprams Wemmmefil Use himl

Professional seciety
guidelines

These zre an important source for defmitions of sbnormal laboratory
results and specific ranges, which are often not represented i other
defmitions. Examples: American Dizbetes Association, National Kidney
Foundation, Amernican Cellege of Cardiclogy

Mzjor and well-recognized
clinical trials and registries
using EHE. datz to identify
cohorts

Clinical and expert guidance can be mportant for identification of these
pivetal trials; another potential technique might be to limit results to high-
impact jownals viz a PubMed search.

Presented by Shelley
Rusincovitch at

Attribution: Center for Predictive Medicine

Collaboratory Grand

Rounds, Nov. 2013.
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EValuatlng EXIStlng D eflnltl ons (workin progress)

Phenotype Overview: Acute Myocardial Infarction (research by Maria V. Grau-5epulveda)

Clinical Definition Source: Joint ESC/ACCF/AHA/WHF Task Force for the Universal Definition of MI*

Table 1: Authoritative Phenotype Comparison

Source Evaluation of EHR Data Subject Phenotype Comments Phenotype Encounter Basis
Prevalence vs. Areas
Incidence
AHRO Bundles (Clinical Prevalence ICD-9 Diagnoses Broad definition Any encounter
Classifications Software)® AMI diagnosis codes:
o initial episode
o subsequentepizode
o unspecified epizode
CMS Chronic Conditions | Incidence ICD-9 Diagnoses Only AMI initial episode codes Inpatient basis, first/second diagnosis
Warehouse?® Encounter Basis code
Mini-Sentinel #1 Incidence |ICD-9 Diagnoses AMI initial/unspecified episode codes | Inpatient basis, first diagnosis code
[AMI/Anti-Diabetic Encounter Basis
Agents)* Death Data Also includes death w/i one day of ED visit
with ischemic disease codes
Mini-Sentinel #2 Incidence |ICD-9 Diagnoses AMI initial/unspecified episode codes | Inpatient basis, first diagnosis code
(validation of ARI Encounter Basis Does not include death criteria
Cases)”
CMS/loint Summits Incidence |ICD-9 Diagnoses AMI initial/unspecified episode codes | Inpatient basis, first diagnosis code

QualityMet (Yale models
for AMI and HF)®

Joint Commission
identification of AMI7

Encounter Basis

1 http:/fwww . escardio.org/guidelines-surveys/escouidelines /GuidelinesDocuments/Guidelines Univ Def Myocardial Infarc FT.pdf

2 hitpy/ fwww hcup-us ahrg govtoolssoftware)/ cos [AppendixASing e DX b

# https: fwww.cowdata.org/cs/eroups /public/documents/document/cow _conditionreferencelist2011 pof

* http:/fwww.mini-sentinel.orefwork products fAssessments Mini-Sentinel AMI-and-Anti-Diabetic-fgents Protocol. pdf

* http://mini-sentinel.org/work products/Validation HealthOutcomes/Mini-Sentinel-Validation-of-AMI-Cases. pdf

Presented by Shelley
Rusincovitch at

& hreps - fwww gualitynet org/des (BlobServer? blobkey=id&blobnocache=true&blobwhere=12 2888987 1496 &bl obheader=multipart 2F octet-

stream&blobheadernamel=Content-Disposition&blobheadervaluel=attachment?3Bfilename302.1+AMI 4.2a.pdf&blobcol

"hittp:/ fwww jointcommission.org/specifications manual for national hospital inpatient guality measures.aspx

Colaboratory Grand

tion:mﬁ
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Tool: Phenotype Templates

* Metadata and supporting documentation
Detailed definition sufficient to reproduce in different systems
Metadata about developers and PURPOSE

* Validation study methods and results
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dentifying Computable
henotypes for Table 1

roject

Co-morbidities:

[Table 1. Patient Demographics and Baseline Characteristics
No. (%) of Patients®
r — 1
Gentamicin-Collagen Gontrol
Characteristic Sponge (n = 753) (n = 749)
Fatient demographics
Age, median (QR), y 64.2 (58.0-71.5; 84.9 (57.2-72.1)
White race 688 (91.4} 683 (91.2)
Weight, median (IQR), kg 98.0466.1-113.0) 96.8 (85.0-111.1)
Body mass index, median (IQR) 343.1 (30.2-37.2) 32.8 (30.0-36.2)
Body mass index =30 574 (76.2) 563 (75.2)
Male sex 530 (70.4) 530 (70.8)
Medical history
History of hypertension " 659 (87.5) 659 (88.0)
History of diabetes 483 (65.5) 513 (68.5)
Current or history of smoking 458 (60.8) 450 (60.1)
Current smoking 136 (28.7) 123 (27.3)
History of chronic obstructive pulmonary disease 117{15.5) 107 (14.3)
History of peripheral vascular disease 105 (13.9) 89 (11.9)
Previous median sternotomy 52 (6.9) 42 (5.6)
History of TIA or stroke 77 (10.2) 84.(10.8)
Histeory of myocardial infarction 233 (31.0) 245 (32T _ |
History of congestive heart failure 89 (11.8) 90 (12.0)
History of hyperlipidemia 519 (82.2) 607 (81.0)
Steroid use =1 mo prior to surgery 28 (3.7) 33 (4.4)
Receiving dialysis preoperatively 4 (0.5 2 (0.3)
Freoperative diagnostic values
Left ventricular ejection fraction, median (IQR), % 55 (45-60) 55 (45-60)
Serum glucose, median (IQR), mg/dL 125 (101-160) 124 (103-167)
Serum hemoglobin A;., median (IQR), % 6.5(5.9-7.6) 6.6(5.9-7.7)
Hematocrit, median (IQR), % 39 (36-42) 39 (36-42)
Serum creatinine, median (IQR), mg/dL 1.0(0.8-1.3) 1.0(0.9-1.2)
Freoperative core temperature, median (IQR), °C 97.6 (97.0-98.2) 97.7 (97.0-98.2)
Precperative hospital stay, median (IQR), d 1.0 (0-3.0) 1.0 (0-3.0)
Farsonnet risk score, median t\Oﬂ)" 9.0 (6.0-14.5) 9.0 (6.0-16.0)
Abbreviations: IR, interquartile range; TIA, transient ischemic attack.
S| conversion factors: To convert creatinine to pmol/L, multiply by 88 .4; glucose to mmol/L, multiply by 0.0555.,
? Unless otherwise indicated
> Theoretical range is 0 to 148; 50% in Parsonnet et a'" had a score between 0 and 9

Multiple phenotype definitions:

Definition:
Adult Durham Population patients who meet ONE OR MORE of the following criteriaduringa DukeMed,
encounter befween 2007-2011:
*  Oneormore instances of the specified ICD-9-CM diagnosis codes (see table 7) on an inpatient
encounter
s OR2 or more instances of the specified ICD-9-CM diagnosis codes [see table 7) on putpatient
encounterson separate days
s  OR1 or more instances of active stand-alone medication (see table 8) reported during outpatient
medication reconciliation?
s OR1 ormore Oral Glucose Tolerance Test (OGTT) 2-hour 75g result== 200 mg/dl where thereis NO
DIAGMOSIS CODE on the same encounter indicating pregnancy (W22, v23)*
& OR2Z2 ormore hemoglobin Alc results >= 6 5% on 2 different days within 730 day span
s OR2 or more fasting glucose results »= 126 mg/dl on 2 different days within 730 day span
¢  OR2Z or more random glucose resulis == 200 mgon 2 differentdays within 730 day span
¢ ORwithin a 730 day span on 2 different days:
o Fasting glucose results »= 126 mg/d|
o AND Random glucose results »= 200 mg

*  ORwithin a 730 day span (can be same day):
o Hemoglobin Alc results >=6 5%

o AT Emrdime mwlimmee e cnlie w= 1 3 mam (]

Abnormal Lab Results

Source:
Laboratory results

Definition:
Adult Durham Population patients who meet ONE OR MORE of the following criteria during a DukeMed
encounter between 2007-2011:

®*  One or more instances of hemoglobin Alc results >= 6.5%

®* OR one or more fasting glucose results >= 126 mg/dl within 365 day span

=" _(ORopeo >= 200 me/d

Source:
Glycated hemoglobin laboratory results

Definition:

Adult Durham Population patients who meet ONE OR MORE of the following criteriaduring a DukeMed
encounter between 2007-2011:

*  (Oneormoreinstances of hemoglobin Alc results == 6.5%
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Data Quality Assessment Update

Three versions have been reviewed by the Core

Has also been shared with a PCORI data quality working group
looking at frameworks for data quality assessment

Last comments were to remove much of the background and all
literature review and evidence-based rationale to appendix so
that the document contained only the recommendations. This is
in progress.

Next step: Final review with Core
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Dissemination

Posters/presentations on Phenotype Template, and
Methods for Development and Evaluation

Manuscript (informatics journal) on EHR Phenotyping
experience and strategies of Demonstration Projects

Collaboratory website and part of “Living Textbook”?
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Future ideas

Standards — consensus or strategy
ICD-10 conversion (guidance for researchers)

Cultural change/education/creativity regarding data quality
Getting specific about “which” quality and how much
Expecting data quality assessment

Comparison-based, i.e., data verification or reproducibility-
based, i.e., multiple analyses on data from different sources

Using assessment results to answer how good is good

enough?
Practicality versus perfection - how can we help draw some lines
on the balance 11
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