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Genetics In Medicine

What are the benefits & risks of utilizing genetic information?

Genetics In Public Health







The REVEAL Study

Empirically measure the benefits, risks and
behavioral/health outcomes of genetic
susceptibility testing...

All genetic testing Is susceptibility testing...



APOE Genotypes In the General Population
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APOE and Alzheimer’s Disease
A Uniqgue Model for Exploring
Clinical and Personal Utility
Excellent Analytic Validity
Well documented and robust Clinical Validity
No treatments and (no market pressures!)

Terrifying disease

People still want to knew their risk



Questions about Genetic Risk Disclosure

 How should genetic risk information be communicated?
 Who will request it and why?

Will it cause anxiety, depression or distress?

ow Will it be understood and remembered?
ow do baseline perceptions change after disclosure?
ow Will 1t influence health behaviors and health outcomes?

e |s there ‘false reassurance’ with negative results?
e How will risk information influence insurance purchasing?

Who will people tell about their genetic results?

o What happens with unexpected (incidental) information?
¢ How can we combine genotypic & phenotypic information?



R EVEA L I 301 Participated in

Informational Phone Interview

}

218 Participated in
Education Session

l

183 Participated in Private
Counseling and Blood Draw

}

162 Randomized

51 Assigned to Receive Risk 111 Assigned to Receive Risk
Assessment Without Genotype Assessment With Genotype
Disclosure Disclosure
\ Follow Up at: /
Six Weeks
Six Months

Twelve Months
Green et al., NEJM, 2009



357 Participated in

R EV EA L | | Phone Ilnterview

352 Randomized

/\

120 Assigned to Extended Protocol 232 Assigned to Condensed Protocol
| '
112 Completed Pre-education 217 Completed Pre-education
Questionnaire Questionnaire & Medical History
' '
106 Participated in 210 Completed Education
In-Person Education Session Brochure Sent by Mail
| |
101 Participated in Individual Counseling 198 Participated in Question and Answer
Session, Medical History & Blood Draw Session & Blood Draw
' '
93 Received 187 Received
Risk Assessment/APOE disclosure Risk Assessment/APOE disclosure

\ /

Follow-up at:
SQWVEELS
Six Months

Twelve Months



Phone Interview

REVEAL Il ' 1344)

Randomization

(n =291)
(n = 153) (n = 138)
Educational Brochure Educational Brochure
Informed Consent Informed Consent
Q&A , Blood Draw Q&A , Blood Draw
AD Risk Assessment Disclosure AD Risk Assessment + CVD Risk
(n =138) Disclosure (n = 119)
Follow Up at:
Six Weeks
Six Months

Twelve Months



Psychological Impact of Incidental Finding

ER T e cconmnanannnonnassana: —e— AD & CVD Risk Info, 4+
18 - Clinically significant level —s— AD & CVD Risk Info, g4-
% -A- AD-Only Risk Info, €4+
o 15 - -¥- AD-Only Risk Info, &4-
&)
8 12 -
A
W g4 T
c A--._ __.
G 5 \ Tt tecccAcceccccccaccaaaaan- A
)
= :\r ~
3 ‘v -------------- * -------- T*H-'-q
07 | | ! |
1 Weeks 6 Mos 12 Mos

Time Since Disclosure



Any Behavior Change
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Exercise Change
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Diet Change
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Mental Exercise Change
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Incidental findings in REVEAL...

o Participants were pleased and satisfied, even when they
received information that they did not expect

o Participants understood the information

o Participants reported acting on both medically “actionable”
and medically “non-actionable” information.






In a Cytogenetics Laboratory Rotation,
Trainees Prepare and Examine Their Own
Karyotypes and One is Abnormal

What should be done If...

strainee is a 16 year old high school student vs. a medical student
VS. a post-doctoral (PhD) researcher vs. a genetics (MD) fellow?

» the abnormality is a non-descript balanced translocation vs. a
Philadelphia chromosome 1(9;22) vs. sex chromosome opposite of
assigned gender?

 the trainee is 1 month pregnant?

» |laboratory lacks IRB approval to use samples in this manner?



A Clinical Genetics Laboratory Uses Stored
Samples Sent for Condition A to Perform
Novel Test Development and Finds Variants

What should the laboratory do if...

» discovered variant is for the same indication as the original test
(Condition A) vs. an entirely separate indication (Condition B)?

» discovered variant is well-recognized pathogenic variant vs.
previously undescribed variant that Is likely pathogenic?

e discovered variant Is for clearly treatable disease vs. survelllance
(unknown health impact) vs. carrier state vs. clearly untreatable.

» |laboratory lacks IRB approval to use samples in this manner?



Who should help subjects/patients understand genetic
Information?



Sharing Genomic Information with Physicians

94% of respondents
reported they were very
likely or likely to share
their genetic profile
information with their
health care providers

% indicating reason for sharing genomic information

81
70.4

| want my doctor to I think my results [ want my doctor to I want him or her to
be able to prescribe should be part of my tell me what | can doexplain my results to
the best medicine medical record to improve my me
for me based on my health based on my
genes genes

Slide courtesy of Michael Christman, PhD







The ACCE Model for Genetic Testing
Do “Benefits” = Clinical Utility?
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New Research Studies In
Translational Genomics
and Health Outcomes



Direct-to-Consumer Genetic Testing

Natural experiments in the impact of genetic
risk disclosure!



Survey Protocol for
Green and Roberts DTC Genetic
Testing Study

NIH funding has begun
October, 2010

Navigenics

Survey 1

Survey 2
(1-2 weeks)
Survey 3
(6 months)

Receipt of kit by
customer
Sample received by
company

3-8 weeks

Test results
available

New information
made available



Collaboration in Other Funded Trials in Genetic
Disclosure and Health Outcomes

Obesity risk disclosure (Wang, Pl)

Diabetes risk disclosure (Grant, Pl)

Children’s Hospital “Gene Partnership” (Holm, Pl)
CEGS/Personal Genome Project (Church, Pl)

Coriell Personalized Medicine Initiative (Christman, Pl)

Collaborative on Exploratory Clinical Sequencing



Communicating
Genetic Risk for
Obesity (Wang, PI)

NHGRI
R21 HGO0603

Slide courtesy ofi Catharine \Wang
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Figure 2 Total Eligible
Participants
7,500

o
o

Elevated Risk Non-elevated Risk
Genotype Genotype
1,200 6,300

Recruitment through email and CPMC web
Recruitment Goal: 1200
(400 elevated risk, 800 non-elevated risk)

Block Randomization

Genetic Lifestyle

Feedback Feedback

Control Only Only Feedback

Wait-List Combined




NIDDK R21 DK084527 (Grant, Pl)
Study Design

Phase 1 Phase 2

Genetic Counseling and Lifestyle Change
for Diabetes Prevention

Source Population:
overweight adults at
risk for developing
diabetes [n~7000]

RV2: No Genetic
No Genetic Testing Information
[n~40]
RV1: consent - _ 12-week RV3: Exit
& survey Ra(r:gstﬁlzgtr:gr;;i;ilnra;tlo High Genetic DPGSC Interview
[n~200] Y: 9 ¥ Risk [n-30] RV2: Genetic
Counseling
Diabetes Genotype Low Genetic Intervention
Score Testing [n~ ’ Risk [n~30]
160]
; Average
Genetic Risk
End Study

Slide courtesy of Richard Grant



Children’s Hospital Gene Partnership
NHGRI RC1 HG005491 (Holm, PI)

Personal/family ' : :
history, consent Broadcast ICOB review and edits

' Genomic data

Tuning in
Personally controlled
health records
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Initial Interview l

Health care data

Kohane et al, 2007
Slide courtesy of Ingrid Hoelm, MD, MPH
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The Shrinking Cost of Whole Genome Sequencing

$ MILLIONS
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Source: The Case for Personalized Medicine, Ernst & Young, May, 2009



Issues in the Integration of
Whole Genome Sequencing and Medicine

 Validation of population-based associations
e |nterpretation of novel variants

« Communication of risk information, including incidental
findings

e Measurement of behavioral, health and economic indices



Incidental Findings in Genetics will
Not Come One at a Time
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