


Objectives

1. To describe the Marshfield Clinic
Personalized Medicine Research Project

2. To describe studies using the biorepository

3. To describe challenges to implementation of
study results into clinical practice




Personalized Medicine Research Project

Ultimate Goal:

e Translate genetic data into specific knowledge about
disease that is clinically relevant and will enhance patient
care

Short term Goal:

e Establish database to allow research in genetic
epidemiology, pharmacogenetics, population genetics




Sampling Frame

Marshfield
Epidemiologic Study
Area (MESA)

96% of health events
captured

55% belong to health
plan

45% participation

Marshfield Clinic Personalized Medicine Research Project

Personalized Medicine
Research Project Study Area
(19 Zip Codes in Central WI)

I:I Marshfield Clinic Primary
Service Area

! Wilwaukee
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Consultation/Education
eCommunity Advisory Group

eScientific Advisory Board

eEthics and Security Advisory Board
eFocus group discussions
eCommunity talks

eMedia releases

e\ideo for waiting rooms
eEmployee newsletter

eGrand Rounds

eAnnual primary care provider conference




Planning Focus Groups, 2001-02
Purpose: consider project, materials

Conducted off-site by outside agency

Separate focus groups for employees

Over arching themes:

2acommendations: Security, simple materia

Trust in the Marshfield Clinic
Opposition to human cloning
Concern about insurance discrimination

Confidentiality of data, particularly clinical data (MC
employees especially concerned)

Some would never participate regardless



2003 Focus Group Results

2 primary concerns:
o Time to learn/enroll
o Confidentiality (especially for employees)

Perception: little or no benefit for time
No or little awareness of PMRP

Suggestions: more concise information, more
money

Response: new recruitment materials
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Community Advisory Group

20 members

Initially 18-month appointments that were
extended

Selected to represent various demographics
Compensation: travel, stipend
Meet 2-5 times per year

rovide advice on all aspects of the project




Discussion About Access to Stored Pathology Samples

Initial surprise by CAG that samples are stored for 25
years

Consent form specifies blood, not other tissues

Newsletter item written about access to stored
samples mailed in early January

» Unanimous support to access personal samples
Applied for and received a waiver of informed consent
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Discussion Related to Accessing Excess Clinical Samples

Logistics
o No record of PMRP participation in EMR
o Samples are discarded after 5-7 days
Current consent does not address additional
samples
o Apply for waiver of consent

o Reconsent

CAG overwhelmingly supportive




Joint CAG/ESAB Meeting

Focused on the issue of access to prospective residual clinical
blood samples

CAG very supportive
o Don’t waste money
o If they would be thrown away anyway, use them for science

ESAB mixed

o “Slippery slope”

o Discussion about whether risk is increased

o Surprise at overwhelming community support
Recommendation: letter to all subjects with study update,

opt out model for the project and residual clinical blood
samples, ability to opt in to newsletter



Study Logistics
e MIESA residents aged 18+ contacted

e Written informed consent

e Allows for sharing de-identified samples and data

e Questionnaire

e Demographics, smoking, alcohol, family history, employment,
relationships in the cohort

e Measure height and weight, blood pressure

e DNA extraction, storage of plasma and serum

e S$20 reimbursement for expenses

e Dietary history questionnaire, Baecke physical activity
questionnaire added in 2008 (S10)




PMRP Summary
ePopulation-based biobank with > 20,000 adults

e Average clinical history 29 years
e Age 18-102, 57% female

eDNA, plasma and serum samples

e Molecular fingerprint with 36 medically-relevant
polymorphisms

e\Whole phenome panel with 15 additional markers
eDietary intake and physical activity questionnaires
e Access to medical records

e Ability to recontact subjects
e GWAS available for 4200 subjects aged 50+




Genetic Epidemiology Projects

Alzheimer’s Disease
Multiple sclerosis
Vertebral malformations
Fibromyalgia syndrome
Osteoporosis

Cataract and low HDL
Hypertensive heart disease
Glaucoma

Myocardial infarction
Coronary artery disease
Dyslipidemia in severely obese subjects
Endometriosis

Obesity

Prostate cancer




Myocardial Infarction (Ml)

3 chromosome 9 SNPs
Replicate previous GWAS findings

Update Framingham 10-year Ml/coronary death risk score

o Age, gender, total cholesterol, HDL cholesterol, smoking status,
systolic blood pressure, BP meds

Consider other clinical data available in the EMR and
guestionnaire data

o Diet and activity, family history, CRP, BMI

Implications: more aggressive treatment if markers impact
10-year risk




Pharmacogenetics Projects

Warfarin

LDL response to statins
Topical beta-blockers for glaucoma
Metformin for diabetes

Tamoxifen in breast cancer
Delayed reactions to sulfonamides
ACE and angioedema

onse to asthma medications




Glaucoma Pharmacogenetics

Study Question: What is the role of genetics in
intraocular pressure response to topical [3-
blockers?

o Cost implications

Funding: American Health Assistance
Foundation




Study Design

ldentify PMRP subjects with POAG or ocular

A

G

nypertension

ostract medical records for agents to lower IOP, all
OPs, concomitant medications

enotype subjects who had ever used [3-blockers for

CYP2D6 (pharmacokinetic) and 3-adrenergic
receptor (pharmacodynamic) genes, as well as genes
associated with glaucoma

ompare genotypes by 20%+/- drop in IOP



Results

2.07% POAG, 1.42% ocular hypertension

253 subjects prescribed B-blockers
» 51% had 20%+ decrease in IOP
o 59% female, 41% male

CYP2D6, optineurin, myocillin not associated
with IOP response

ADRB2 SNP associated with IOP response
95%Cl=1.00, 5.82




Implications of Findings

2 million people in the US have POAG
o Expected to grow to 3 million by 2010

Generic B-blockers cost between USS$0.38 and
USS0.50 per day

Prostaglandin analogs cost between USS0.90 and
USS1.25 per day (2.4 to 3.3 times as much as
generic 3-blockers)

o |Initial therapy of choice

uge potential health care savings




Next Steps

Patent pending — alternative revenue
Evaluating prostaglandin analogs
Assess affect in other ethnic groups
Prospective study

Health economic modeling

Genetics of glaucoma

o Target for drug development




Process to Access Samples

Feasibility request for phenotype

Scientific merit review

o External peer-reviewed funding mechanism OR
Marshfield Clinic Research Committee

IRB review/approval for all studies
Oversight Committee to release samples

Funding is required for phenotyping and
identification and retrieval of samples

Data deposit within 6 months after completing
analyses




Lessons Learned

Controls are more difficult to identify with EMR data
than cases

Infrastructure funding is a challenge
Multi-disciplinary collaborations are key
Technology is changing rapidly

Informatics research and support need to keep pace
with genetic technology for discover and translation

Ongoing community consultation at all levels is
essential




Challenges to Implementation of Personalized Health Care

Research funding

Time for physicians to be involved in research
Third party payer acceptance

Lack of outcomes data

Longer term returns, i.e. competing incentives
Electronic medical records

Informatics tools for analysis and decision support
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Further Information

www.mfldclin.edu/pmrp
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