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NHGRI’s Strategic Plan
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“A complete understanding of disease also 
requires…high-quality phenotypic data. 
Obtaining phenotypic data that are both 
thorough and accurate enough to be 
analyzed in conjunction with genomic and 
environmental data requires meticulous 
application of phenotyping methods, 
improved definitions of phenotypes, new 
technologies, and the consistent use of 
data standards (http://www.phenx.org).”

Green and Guyer, 2011



Standard Measures Needed – c2006

• To detect loci with moderate 
effect size and G x G; G x E 
interactions, large sample 
sizes needed.

• Standard (common) measures 
facilitates replication of study 
findings.

• Potential for cross-study 
analysis and replication 
limited by lack of 
standardized measures 4(www.broad.mit.edu/diabetes/scandinavs/type2.html)

Type 2 Diabetes GWAS (>380K SNPs)



The PhenX Project
• Goal: Create online 

resource of standard 
(common) phenotypic & 
environmental exposure 
measures

• PI: Carol Hamilton, RTI 
International

• 500+ measures (< 620 
protocols) addressing 24 
domains 

• Protocols, data element 
dictionaries, data 
collections worksheets 
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(www.phenxtoolkit.org)



Trans-NIH Effort
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• NHGRI: National Human Genome 
Research Institute 

• NIDA: National Institute of Drug 
Abuse

• NIMH: National Institute of Mental 
Health 

• NHLBI: National Heart, Lung, and 
Blood Institute 

• OBSSR: Office of Behavioral and 
Social Sciences Research 

• TRSP: NIH Office of Disease 
Prevention, Tobacco Regulatory 
Science Program



PhenX Definitions
• DOMAIN: Topical area with unifying theme 

(organ system, complex disease)
Substance Use

• MEASURE: Certain characteristic of, or relating 
to, a study subject 

Nicotine Dependence

• PROTOCOL: Standard procedure recommended 
for collecting and recording a PhenX measure

Fagerstrom Test

• COLLECTION: A set of measures with a shared 
characteristic, target population or topic. The 
measures may cut across research Domains. 

Mental Health Research 
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Selecting PhenX Measures
Criteria for measures selection:

• Well-established

• Low burden to participant & investigator

• Reproducible

• Open-source software

• Useful to investigators who are not 
domain experts

Steering Committee Defines Scope

Expert Working Group Refines 
Scope

WG Selects Preliminary 
Measures

Community 
Outreach

WG Selects Final 
Measures

Data collection mode

• Interviewer- or self-administered

• Bioassays 

• Clinical exam, physical measurement

• GIS, Census data



Pregnancy Measures
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Working Group
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• Considered input from the pregnancy experts 
and the broader research community

• Recommend 15 protocols

• Complement the existing PhenX domains, 
including reproductive health, anthropometrics, 
demographics, and substance use.



Pregnancy Measures



Prenatal and Postpartum Depression

Source: Cox, J. et al (1987). Detection of postnatal depression: Development of the 10-item Edinburgh Postnatal Depression 
Scale. British Journal of Psychiatry, 150, 782-786.



Prenatal and Postpartum Depression

Source: Cox, J. et al (1987). Detection of postnatal depression: Development of the 10-item Edinburgh Postnatal Depression 
Scale. British Journal of Psychiatry, 150, 782-786.



Prenatal and Postpartum Depression



Substance Use Measures

• Collaborative data consensus 
effort from the NIH Tobacco 
Regulatory Science Program 
and the FDA Center for 
Tobacco Products (CTP)

• Social/Cognitive Interpersonal factors influencing product use (stress, motivation to quit) 
• Biobehavioral Product use, exposure, and health outcomes (use patterns, biomarkers)
• Agent Assessing tobacco product (toxicology, warning labels, brands)
• Vector Industry and retailer activity (packaging, price, advertising)

(Project lead = Kay Wanke, TRSP)



Social Environment Measures



Integration by Large Research Programs 



PhenX Toolkit Use
PhenX  Users, 

Cumulative (2010-2016)
FOAs Citing PhenX, 

Cumulative (FY2010-2017)

Number of Visits: 1,192,834



• Identified dbGaP studies that use PhenX measures to facilitate data harmonization and 
cross-study analysis

• Mapped 22K variables from 636 protocols in PhenX to 200K variables from 790 
studies in dbGaP

• Search dbGaP or PhenX to find studies 
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• Ability to detect DNA variants has greatly surpassed 
our ability to interpret their clinical impact

• >19,000 genes and > 88 million known variable sites 
in the human genome 

The Problem

Largely absent from public 
domain

Largely without standard 
assertions



Improving our knowledge of 
the clinical impact of genomic 
variation requires a massive 

effort in data sharing and 
collaborative curation
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The Clinical Genome Resource

• ClinGen is creating standard curation 
approaches and a central resource of 
clinically relevant genes and variants 
for use in medicine and research

• NIH-funded program launched Sept. 
2013
NHGRI, NCI, NICHD, All of Us
3 Genomic Resource Grants (U41) 

& NCBI’s ClinVar
> 570 researchers & clinicians from 

230 institutions



ClinVar

ClinVar:
•Archival database
•Submission-driven
•Publicly accessible
•Freely available

www.ncbi.nlm.nih.gov/clinvar/



Example ClinVar Record



Example ClinVar Record



801 ClinVar Submitters from 60 Countries

• Submission from clinical testing labs, healthcare providers, patient 
registries, researchers, locus-specific databases, expert panels and 
professional societies

• 328,851 unique variantsAugust 2017



ClinGen Curation Standards

• Gene-Disease Validity
− Can variation in this gene cause 

disease?

• Dosage Sensitivity
− Is haploinsufficiency or 

triplosensitivity an established 
disease mechanism for this gene?

• Variant Pathogenicity
− Which changes in this gene cause 

disease?

• Clinical Actionability
− Are there actions that could be 

taken to improve outcomes for 
patients with this genetic risk?



Gene-Disease Validty



(www.clinicalgenome.org)



EHR HL7 Readiness

• HL7 Compliance

o Bring all ClinGen resources into HL7 compliance

o Work with one resource, GTR, to move it to HL7 compliance

• Create a library of indexed clinical genomic resources using 
OpenInfobutton’s Librarian Infobutton Tailoring Environment 

Courtesy of Marc Williams (J Appl Clin Inform, 2016)



Get Involved!
• Incorporate ClinVar into your daily practice and provide feedback on it’s utility
• Submit data to ClinVar 
• Support laboratories that make their data publicly available
• Join the monthly ClinVar Community Call
• Nominate topics for Clinical Actionability or Gene-Disease Validity curation
• Volunteer as a ClinGen curator
• Apply to be an Expert Panel in ClinVar
• Participate in continuing education activities involving variant reassessment

www.clinicalgenome.org/about/get-involved/

Contact us:
clingen@clinicalgenome.org

@ClinGenResource

mailto:clingen@clinicalgenome.org
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THANK YOU!
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EXTRA SLIDES



Patients and Patient Advocacy Groups

A web-based patient registry that 
aims to:

oProvide a mechanism for 
patients to securely share their 
genetic and health information

oSupport patients as a valuable 
partner in advancing genomic 
medicine

oEnable patients to connect with 
other individuals, genetic testing 
laboratories healthcare 
providers, and researchers (Slide modified from Juliann Savatt, MS, LGC, Geisinger)



NIH Collaborations: PhenX Evolution

PhenX 
Domains
(N=25)
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2017-2020 Goals

• Expand PhenX Toolkit research domains

• Cancer, Environmental Exposures, Pediatrics, Social 
Determinants of Health

• Link PhenX measures to established ontologies

• Provide new tools that investigators need

• Updated interface

• Novel tools for comparing measures and variables.



Social Determinants of Health 

• Possible Area of Expansion 

• Some coverage by existing measures, but several gaps identified

• Topic areas include 

• Economic Stability

• Education 

• Social and Community Context 

• Neighborhood and Built Environment 

• Health and Health Care

• Protective Factors 

• Risk Factors 

• Outcomes 



10th Anniversary: Key Accomplishments 
March, 2007

RFA Released

February, 2009
First set of measures released 

September, 2011
PhenX Rising Awards released

February, 2012

Substance Abuse 
and Addiction 

measures added 

2007 2008 2009 2010 2011 2012

August, 2011

PhenX Marker 
Paper published 

January, 2008
First SC Meeting

Slide created by 
Margaret Ginoza 



10th Anniversary: Key Accomplishments 

July, 2013
Phase II funded

December, 2014
Mental Health Research 

measures added

February, 2015
Tobacco Regulatory 
Research measures added 

May, 2017
Phase III renewal awarded 

2013 2014 2015 2016 2017 2018?

August, 2015
Sickle Cell Disease 
Research  measures added


