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Cumulative Risk of Dementia in 
First-Degree Relatives of Patients with AD
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Gene Markers for Alzheimer’s DiseaseGene Markers for Alzheimer’s Disease
 Rare Rare MendelianMendelian

 
Disease and Common Complex DiseaseDisease and Common Complex Disease

Deterministic Mutations:Deterministic Mutations:

Amyloid Amyloid PrecurserPrecurser

 

Protein (APP)Protein (APP)

PresenilinPresenilin--1 (PS1 (PS--1)1)

PresenilinPresenilin--2 (PS2 (PS--2)2)

Susceptibility Polymorphism:Susceptibility Polymorphism:

Apolipoprotein E (APOE)Apolipoprotein E (APOE)



APOE Genotypes in the General PopulationAPOE Genotypes in the General Population
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Odds of Alzheimer’s Disease by 
APOE and Age



The ACCE Model for Genetic TestingThe ACCE Model for Genetic Testing

•• AAnalytic Validitynalytic Validity

•• CClinical Validitylinical Validity

•• CClinical Utility linical Utility 

• EEthical, Legal, Social Issues (ELSI)thical, Legal, Social Issues (ELSI)



APOE and Alzheimer’s DiseaseAPOE and Alzheimer’s Disease
 A Unique Model for Exploring A Unique Model for Exploring 

CClinical Utility and linical Utility and EELSILSI

• Excellent Excellent AAnalytic Validitynalytic Validity

•• Well documented Well documented CClinical Validitylinical Validity

•• No treatments and (no market pressures!)No treatments and (no market pressures!)

• Terrifying diseaseTerrifying disease

•• People still want to know their riskPeople still want to know their risk



““I would like to know if I am going to develop I would like to know if I am going to develop 
Alzheimer’s disease at some point in my life”Alzheimer’s disease at some point in my life”

Strongly or Somewhat AgreeStrongly or Somewhat Agree

 

50.3%50.3%

UndecidedUndecided

 

22.0%22.0%

Somewhat or Strongly DisagreeSomewhat or Strongly Disagree

 

27.9%27.9%

Green et al., Alz
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The REVEAL StudyThe REVEAL Study

Is risk information beneficial or toxic? 

Empirically measure the benefits and risks of 
genetic susceptibility testing…





REVEAL QuestionsREVEAL Questions

How can we clearly communicate risk How can we clearly communicate risk 
information based on genetics?information based on genetics?



Cupples

 

et al.  Genetics in Medicine, 2004



Risk of AD by APOE in Women
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REVEAL QuestionsREVEAL Questions

Who wants to know?Who wants to know?



24%

64%

Systematically Ascertained Self Referred

Persons Agreeing to Participate in REVEAL 

Roberts et al. Roberts et al. Genetics in MedicineGenetics in Medicine, 2004, 2004



REVEAL QuestionsREVEAL Questions

Why do people want to know?Why do people want to know?



Reasons Associated with Enrollment

Strongly endorsed reason for seeking 
testing as predictor of study enrollment

Odds ratio

To prepare family for AD 3.33

To arrange personal affairs 2.62

To arrange long-term care 2.52

To learn information for family planning 2.25

Women strongly endorsed more reasons for seeking testing than men, p = .01

Roberts et al., Alz Dis Assoc Dis, 2003



REVEAL QuestionsREVEAL Questions

What happens to them when they find out?What happens to them when they find out?



Education 

Blood Draw and 
Randomization

Follow-up  at: 
6 Weeks,  6 Months, 12 Months

Risk Disclosure and 
Counseling using family 

history alone

Risk Disclosure and 
Counseling using family 

history and APOE

Enrollment
N = 162 

REVEAL I REVEAL I --
 
Randomized Clinical TrialRandomized Clinical Trial



REVEAL Study: Mean Anxiety Scale ScoreREVEAL Study: Mean Anxiety Scale Score
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PostPost--Disclosure Change to Depression Symptoms: Disclosure Change to Depression Symptoms: 
1 year1 year
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REVEAL QuestionsREVEAL Questions

Are they satisfied with the information?Are they satisfied with the information?



Would Do Risk Assessment Again…Would Do Risk Assessment Again…
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REVEAL QuestionsREVEAL Questions

How should we handle ethnicity?How should we handle ethnicity?





REVEAL QuestionsREVEAL Questions

Can they recall the information?Can they recall the information?
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REVEAL QuestionsREVEAL Questions

Does the information change their behavior Does the information change their behavior 
(insurance purchasing)?(insurance purchasing)?



Insurance Changes 1 Year
 After APOE Disclosure
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REVEAL QuestionsREVEAL Questions

Does the information change their behavior Does the information change their behavior 
(health behavior)?(health behavior)?



Health Behavior Changes at 1 YearHealth Behavior Changes at 1 Year
(Vitamins, Exercise, Medications)(Vitamins, Exercise, Medications)
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Stay Tuned for These Analyses from REVEALStay Tuned for These Analyses from REVEAL

•• What will people pay for genetic risk information?What will people pay for genetic risk information?

•• Who will people tell about their genetic results?Who will people tell about their genetic results?

••

 

What happens to these parameters with telephone disclosure or What happens to these parameters with telephone disclosure or 
onon--line disclosure with minimal GC involvement?line disclosure with minimal GC involvement?

••

 

What happens when nonWhat happens when non--family members seek and receive family members seek and receive 
genetic risk informationgenetic risk information

••

 

What happens when participants receive risk information about What happens when participants receive risk information about a a 
disease they did not expect to learn about? disease they did not expect to learn about? 
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