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Risk Evaluation & Education for AD 
(The REVEAL Study; R.C. Green, PI)

 
An intervention trial where 

risk information is the intervention:

What is the impact of 
genetic risk assessment on 

adult children of people with AD?



Consensus Statements: Predictive 
APOE Testing Should Not Be Offered





Overview of REVEAL Trials

•  Series of multi-site randomized clinical trials
•  BU, Cornell, Case Western, Howard, Michigan, Penn

• GC-delivered education/counseling protocols
• N = 699 1st-degree relatives of AD patients

•  Cognitive, psychiatric screening

•  Longitudinal (up to 12 months) psychological, 
health behavior assessment



Does APOE testing cause 
psychological harm?



Green, Roberts et al, NEJM, 2009



Anxiety Levels by Study Group
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Subjective Impact of Disclosure

Impact of Risk Information
Positive Neutral Negative

59% 27% 14%

Impact on Anxiety about AD
Lower Same Higher

38% 53% 9%

Results differ by APOE status in expected directions



Carpenter et al (2008): Psychological 
Impact of a Diagnosis of AD or MCI

• No significant short-term (1-2 wks) increases 
in depression, anxiety following dx disclosure

• Either in patients or their companions

•  Anxiety often decreased following disclosure

• Need for larger studies, more sensitive 
measures, longer term follow-up



Impact bias: our tendency to 
overestimate the intensity, durability 

of reactions to negative events

Cognitive biases in affective 
forecasting may influence response 
of patients, providers, policymakers 



Insurance Changes  
Reported at 12 Month Follow-Up
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REVEAL IV Overview

•  Impact of APOE disclosure in population with 
mild cognitive impairment (MCI)

• More imminent risk information
• Combining genotype + phenotype info
• Cognitively vulnerable population

• Dyadic disclosure
• Decisional capacity assessment tool (CAT-GT)

  



Follow Up at: 
1-3 Days 

Six Weeks 
Six Months 

Twelve Months 

REVEAL IV 
Flow chart Brief Phone Interview 

In-Person Education Session 
& Blood Draw 

Recruitment 
180 participants with MCI and study partners 

Randomization 

Genotype Non-Disclosure Arm 
Disclose 3-Year risk of progressing to AD  

MCI & Age 

Genotype Disclosure Arm  
Disclose 3-Year risk of progressing to AD  

APOE genotype, MCI & Age 



3-Year Estimates of Risk of AD 

55-70 
years

71-77 
years

78 years 
and older

a-MCI, APOE ε4 Absent 8% 21% 31%

a-MCI Alone 25% 34% 44%

a-MCI, APOE ε4 Present 42% 47% 57%



The APOE gene comes in 
three different forms: 
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There are six possible APOE gene test results. 
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Individuals who have at least one copy of the 
!4 form have an increased risk of developing 

Alzheimer’s disease. 



!"

Your risk estimate is based 
on the following factors: 

!  Your diagnosis of mild cognitive 
impairment (MCI) 

!  Your current age being between   
71 and 77 years  

!  Your gene test result:              
APOE !4 present 



Risk of progressing to dementia of the 
Alzheimer’s type 

34% risk of progressing to 
dementia of the AD type 

in 3 years 

MCI 

5% risk of progressing to 
dementia of the AD type 

in 3 years 

General Population  

47% risk of progressing to 
dementia of the AD type  

 in 3 years 

MCI and  
APOE !4 Present 



1 

Risk increases over time 

General Population  5% 

MCI Alone 34% 

MCI & APOE !4 
Present 

47% 

3 Year Risk Estimate 



Other Topics

• Risk beyond three years
• Elevated but no quantitative estimates

• Limitations of estimates
• Not all risk factors accounted for

• Lack of ethnic diversity in existing data



Future Directions

• Amyloid imaging results

• Other biomarkers
• A-beta in CSF



Conclusions

• Risk assessment for AD will become 
increasingly important in clinical care, RCTs

• Disclosure of imminent risk info has wide-
ranging implications 

• Ethical, psychological, behavioral, social

•  Empirically validated methods of disclosing 
risk information can inform practice, policy
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