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Goals of the CPMC Research Study

• Study the use of genome-informed medicine in a real-

world clinical setting

•Determine the best mechanism to provide information 

to providers and participants/patients

•Find correlations in observational data

www.cpmc.coriell.org



Dr. Francis Collins

“We desperately need, in this country, a 

large-scale, prospective, population-

based cohort study. And  we need to 

enroll at a minimum half a million 

Interview with Science Magazine

June 6, 2008 

enroll at a minimum half a million 

people. We would need to have their 

environmental exposures carefully 

monitored and recorded, their DNA 

information recorded, their electronic 

medical records included, and have 

them consented for all sorts of other 

follow-ups.”



How the CPMC Study works

1 2

www.cpmc.coriell.org

3

4

5



Hospital Partners in the CPMC



CPMC Recruitment

Eligibility:

•Be at least 18 years old

•Hear informed consent 

presentation

•Have an email address and 

access to the internet

Community 

and Heart

Disease access to the internet

Recruitment Mechanisms:

•Community – based

•Cancer Clinic – based

•Heart Clinic– based

and 

Employer

Cancer

Disease



What information do we collect?

All Cohorts:

Demographic Information

Medical History

Medications

Family History

Lifestyle Information

Genetic Knowledge assessmentGenetic Knowledge assessment

Cancer Cohorts:

Cancer Registry Data

Cancer-related health records

Prescribing Records

Heart Disease Cohorts:

Electronic Health Records

Prescribing Records



Detailed:

Family, Medical History, Medication, Lifestyle, 

and Demographic Information



The CPMC uses two “GeneChips”

2 million sites of variation

2,000 sites of known2,000 sites of known

relevance to drug action



Who decides what genetic information 

is reported?

•Informed Cohort Oversight Board (ICOB), an external  

advisory board. Composed of scientists, medical 

professionals, ethicist, community members.

•Vote on whether conditions are potentially actionable.

•Meet at least twice a year to approve new conditions.

•New results then reported to ALL participants.

Supported by RNR Foundation
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Informed Cohort Concept

Kohane et al., Science 2007



CPMC Process Overview

1.

Selection of 
Genetic   
Variant              

2.

Assessment & 
Approval by 
Independent 

3.

CPMC         
Risk   

Reporting

Genetic 
Risk 

Reporting

Variant              
&                 

Health 
Condition

Approval by 
Independent 

Advisory Board 
(ICOB)

Reporting Non-
Genetic 
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Reporting



Complex Disease

Age-related macular degeneration

Breast cancer

Bladder cancer

Chronic obstructive pulmonary disease

Colon cancer

Potentially Actionable Conditions Currently 

Approved to be Reported by the CPMC Study®

Drug Metabolism

CYP2D6

VKORC1

CYP2C9

CYP2C19

Coronary artery disease

Inflammatory bowel disease

Hemochromatosis

Lupus

Melanoma

Obesity

Prostate cancer

Rheumatoid arthritis

Testicular cancer

Type 1 diabetes, and Type 2 diabetes

UGT1A1

CYP4F2



Jane Doe

http://cpmc.coriell.org

To view your PERSONAL result, click “View My Result.”



Demonstrating Variants to CPMC 

Participants



Genetic and Non-Genetic Risk Assessments:

Provided via CPMC Online Web Portal



Coronary Artery Disease Surveys: 

Provided via Portal at 3 and 12 months



Coronary Artery Disease: Outcome Survey

Respondent Characteristics N = 472 %

Mean Age  51 years

Female 315 68.9

Caucasian 433 94.8

Bachelors Degree or higher 328 71.7

Occupation

Healthcare providers (all) 122 26.7

Life, Physical, Social Scientists 24 5.3

All other Occupations 311 68.1



Distribution of Participants by Number 

of CAD Risk Factors 
N = 430 %

No Risk Factors 55 12.8

One Risk Factors 197 45.8

Two Risk Factors 161 37.4

Coronary Artery Disease: Outcome Survey

…cont’d:

Two Risk Factors 161 37.4

Three - Four Risk Factors 17 4.0

Participants reporting somewhat/very high perceived risk

No Risk Factors 1 / 55 1.8

One Risk Factor 63 / 197 32.0

Two Risk Factors 75 / 161 46.6

Three to Four Risk factors 14 / 17 82.4



Outcomes by Risk Group

Tests/Procedures received since receiving CPMC CAD results:

Electrocardiogram 95 20.8%

Echocardiogram 42 9.2%

Stress Test 31 6.8%

Nuclear Stress Test 17 3.7%

Electron Beam CT 5 1.1%

MRA 4 0.9%

Balloon angioplasty     

and stent placement

2 0.4%

Other 34 7.4%

Don’t Know 2 0.4%

No tests or 

procedures

296 64.8%



Tests or Procedures by Risk Group
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Tests received associated with age and positive family history of CAD.  No strong 

association between genotype  and tests received.
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Strength of Evidence Code

PK=pharmacokinetic; 

PD=pharmacodynamic; 

n=null mutation; 

scd=mutation located in known important 

substrate-binding or catalytic domain; 

se=mutation leading to splicing error; 

ae=mutation leading to altered gene expression.

•Review in vivo PK/PD evidence or in vitro functional analysis supporting effect on protein 

function (e.g. enzymatic activity, plasma concentrations, etc.), if available.

• Review clinical outcome data supporting drug metabolizing phenotype, including 

adverse events or reduced efficacy. 



American Pharmacists Association



Minority Participation and Outreach

United States Senator Robert Menendez

Senator Menendez delivers remarks at the Coriell 

Institute for Medical Research to encourage New 

Jerseyans to participate in this groundbreaking 

genome research project which aims to benefit 

individuals suffering from diseases.



Potential CPMC Study Outcomes

•Participant Behavior

•Physician Behavior

•Adverse Drug Reactions

•Pharmacogenomic Efficacy•Pharmacogenomic Efficacy

•Clinical Outcomes



CPMC Partnerships and Collaborations

www.cpmc.coriell.org



•15 Questions

•2,189 participants completed survey

•Mean of 76% correct answers

•ANOVA model adjusted for multiple participant

•Characteristics shows:

Baseline Genetic Knowledge: 

Survey Results

•Characteristics shows:

―Age inversely associated with correct responses 

(p<0.001)

―No association between income and correct responses 

(p=0.74)



Ancillary Studies

CPMC Participant Behavior Upon Receiving Genome Info

(Barbara Bernhardt and Reed Peyritz at Penn)

•Assess motivations to participate in the CPMC and 
perceptions of the utility of personalized medicine

Recruit potential “early adopters” to complete an 
anonymous survey from among those who sign up to 

attend a CPMC enrollment eventattend a CPMC enrollment event

•Explore participant understanding of personalized genomic 
disease risk results, intended and actual use of information 
and educational needs of individuals receiving results

Interview with CPMC participants (n=60)

•Develop possibly recommendations for the ethical offering 
of personalized genomic disease risk assessment



Perceptions of Benefits of CPMC

97.3 92.6
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The results 

will tell me 

about some of 

the diseases I 

may be at risk 

for.

My 

participation 

may help 

researchers 
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The results 

will help me 

change my 

behaviors and 

reduce my 

disease risk.
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will tell me 

what 

medications to 

avoid.

The results 

will tell me 

about all 

diseases I am 

at risk for.

If I learn the 

results I can 

have gene 

therapy to 

change my 

risk.

There are no 

benefits.

% agreeing or strongly agreeing



Perceptions of Risks of CPMC

31.7 31.7
30.4
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4.7
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cause me to 

worry

There are no 

risks.

I may learn that I 

have an 

increased risk 

for a disease that 

I did not want to 

know about.

I may not be able 

to get insurance 

if the results get 

out.

I may learn that I 

have an 

increased risk 

for a disease that 

I can do nothing 

about.

I could lose my 

job if the results 

get out.



• Patient Participants (n=1800)

–Congestive heart failure patients

–Hypertensive patients

CPMC at OSUMC

• Physician Participants (n=30)

–Cardiologists

–Primary care physicians



CPMC at OSUMC

•Study Design (patients)
Patients will be identified through enrolled physicians

Patients who consent will complete MFLQ and baseline assessment 
(risk perception, numeracy assessment, etc)

Patients will be randomized to in person genetic counseling or no Patients will be randomized to in person genetic counseling or no 
counseling (participants in no GC arm will have access to CPMC 
genetic counselors for urgent questions)

Follow up assessment of risk perception, understanding of results, 
satisfaction, information seeking, etc

Analysis of impact of genetic counseling in genomic testing



CPMC at OSUMC

•Exploratory Aims (Pharmacogenomics)
To determine if genetic data are effective at differentiating 

congestive heart failure (CHF) responders from non-responders 

To compare disease progression/negative outcomes between CHF To compare disease progression/negative outcomes between CHF 

responders and non-responders

To determine if genetic data are effective at predicting which newly 

diagnosed hypertensive patients will require modifications and/or 

additions to their initial treatment 



Observational Data Can Be Useful



Exploring Best Practices: 
Guiding the ethical, legal and responsible 

implementation of personalized medicine

•Study participants control information

•Genetic counseling offered

•Report quantitative non-genetic risk

•Web portal provides two way communication•Web portal provides two way communication

with participants

•ICOB provides dynamic reassessment of genomic data

•Report on only “potentially actionable” conditions

•Seek expert advice on actionability (ICOB, PAG)



•Ensuring genetic privacy

•Reducing anxiety associated with genetic 

prognosis

Big Picture: 
Ethical, Legal and Social Issues

•Updating medical record technology

•Educating the community, doctors, nurses, 

pharmacists, and genetic counselors

•Payors likely to drive clinical adoption



Top 10“Research To Watch”

MIT Technology Review 2010

April 2010



http://cpmc.coriell.org

cpmc@coriell.org


