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Some of the questions that we will address: 
oHow do you define “dementia”? 

oHow genetic is Alzheimer’s Disease (AD) (and other dementias)? 

oHow do you know if hereditary AD is what’s in the family? 
oWhat are the different genes involved in AD risk? 

oShould I take a genetic test? 

oIs there anything I can do to prevent AD? 



THE big question: Am I going to get it? 

 2017 Facts and Figures: 
◦ 5.5 million Americans have AD 
◦ 200,000 have AD <65 yrs.: Early onset AD (EOAD) 

 

 < 20% of EOAD is fully genetic!! 

 <1% of ALL AD is fully genetic… but much more has genetic risk factors 
   

 Lifetime Risk to 1o relative: 20-38% (2-3 times background risk) 
 
 
 
 



Dementia: the umbrella 

AD
VD
DLB
FTD
others



Definition of dementia 
 Progressive cognitive impairment that interferes with activities of 
daily living in the home, at work, or in social activities. 

 Must involves at least two cognitive domains:  
◦ Memory 
◦ Executive function 
◦ Visuospatial abilities 
◦ Language 
◦ Personality, behavior. 

  



Diagnosis 
 Symptom history 
◦  onset 
◦  types and duration symptoms 
◦  other medical history 
◦  drug/alcohol use 
◦  environmental exposure 

 Family history  
◦  age of onset 
◦  # affected family members 
◦  degree of relationship 

 Neurological exam 
 Neuropsychological testing 
 Neuroimaging 
 Laboratory testing 
 Lumbar puncture 
 Genetic testing (appropriate if only!!!) 
  

  

   



Imaging 

Blennow K, de Leon MJ, Zetterberg . Alzheimer’s 
disease. Lancet. 2006; 368: 387-403. 
 



CSF results 



Definitive Diagnosis: Autopsy 
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Etiology 1: Age- greatest risk factor 



Etiology 2: Genetics  

Auto. Dom.

Familial

Sporadic



So how do you know if it is genetic? 
Step 1 : look at Family History: 



Autosomal dominant inheritance 

Highly unlikely to find a mutation in EOAD 
individual without an autosomal dominant 
family history (but sometimes family history 
is lost or adoption, non-paternity 



How do we know for sure whether the 
dementia in the family is genetic? 
 

 Do genetic testing: 

  

 Look for mutations (alterations) in genes known to be associated 
with the disease in the family. 



Genetics 101 
Chromosomes are made of DNA 



Mutations 
 Mistakes in the DNA sequence 

 e.g. 

 Normal gene:  CATGAT,  
 Mutated gene: CAGGAT,   CAGAT,  CATTGAT, CATGATCATGAT  

    

 Result of mutation: change in amino acid sequence of protein, hence 
change in function of protein OR inability to produce protein or 
production of a toxic molecule 



Autosomal Dominant Predisposition 
Genes 

 Result in early onset: 
  
◦ Presenilin 1 (PS1): 30s-60s usually 40s,50s 
◦ Presenilin 2 (PS2): 40-75, < 100% penetrant 
◦ Amyloid precursor protein (APP):  

 
 40s-50s 
 Rapid progression (usually 8-10 yrs) 

 

PS1 

PS2 
APP 

? 



Gold standard for genetic testing 
oTest an affected family member first to determine a specific 
mutation 

oBut genetic counseling is step 1 

 



Interpretation of Autosomal Dominant Gene Test Results 

 True Positive: previously identified pathogenic mutation found 

 True negative: affected family member’s mutation not found 

 Positive with variant of unknown significance: new mutation found:   
             polymorphism or pathogenic? 

 Negative with unknown significance: affected family member              
   not previously tested-is there some other gene? 

  

  



Predictive testing:  
finding out if you carry the family gene  

 Motivation: 
  
◦Reproductive 
◦Life planning 
◦End uncertainty 



Approach to genetic testing: Step 1 
Questions: 

•Has anyone in the family had an autopsy to confirm AD? 

•Is the family history consistent with an amnestic disorder? 
•What are the atypical symptoms? Spastic paraparesis, seizures, 
behavioral change, parkinsonism, ALS, etc. 

•What are the family finances and will insurance pay? 
 

 



How do you do predictive testing? 
 Modified HD predictive testing protocol should be 
followed 
◦Genetic counseling with support person present 
◦Psychiatric/Cognitive evaluation 
◦Result session with support person present 

 Testing protocol  
*Known family mutation 
◦Next-gen dementia panel? 

  



What do you need to think about? 

oIf I knew my genetic status, is there anything I could do to 
prevent or delay the disease? 

oHow would learning my results help or harm my life? 

oWith whom would I share my results? 
oHow would my results effect my family? 
  

  

  



Predictive genetic counseling  
 Experience with AD and feelings about it 

 Family hx 

 Symptom variability and course 

 Genetics of AD 

 Possible results of testing and implications 

 Anticipatory guidance for positive and negative result 
◦ How will you react over the short term and long term? 
◦ What would you do differently with life plans? 
◦ Will the result make your quality of life better or worse? 
◦ How will it impact your partner/ family? 
◦ With whom will you share results and do they want to know? 
◦ Have you gotten long-term care, life insurance? 
◦ What does the support person think? 



DIAN Study: Dominantly Inherited Alzheimer’s Network 

Risacher S, Saykin AJ.  Annu Rev Clin Psychol. 2013;9:621-48.  

It’s one thing to know that you will eventually get 
the disease but another to know that you are 
already showing signs. 
Will early biomarker testing (now used in research 
only) become standard of care?  
If so, this can be as predictive as genetic testing. 





“I want to be tested for the Alzheimer’s 
gene” 

80, sx 60s 

72, sx 
early 
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48 

Why?      “I want to do everything I can to stave it off”. 

AD 



Susceptibility Gene: APOE 
 The 3 ApoE alleles: ε2, ε3, & ε4 

              
                  

        General   AD 

           population         

ε 2        10%                     2% 

ε 3        75%                    58% 

ε 4        15%                    40% 

  

} 
Not 
sufficient 

Not necessary 



Risk and Age of Onset of AD  
Depends on APOE allele dosage 

Number of copies of APOE-4 

AAO= 
average 
age at 
onset 

Risk of 
AD by 
age 75 



Problems with APOE testing 
 Neither necessary or sufficient for developing disease 

 also > cardiovascular risk 

 AD risk depends on ethnicity 

 Overall risk depends on combination of all risk alleles 

Lifetime risk is still associated with family history: e4 negative does not remove 
2-3X increased risk 

  

 Yet, APOE testing may be useful for inclusion in clinical trials 
  













Everyone’s talking about doing their 
genomes-should I? 

•Know what you are getting into!! 

•Think about consequences of knowing your status. 

•Think about implications for other family members and whether they want to 
know. 

 

 

 

•An interesting story….. 



  

  

  

 Genetic testing for risk factors can only 
say, “You are at greater risk” not “You 
are going to get the disease” 

  

 Will more genetic testing lead to 
heightened anxiety, inappropriate use of 
health care, unnecessary testing, change 
of interpretation of biomarkers? 



Can we change our risk factors? 



 A reason to know 
genetic status!!! 

  





Bottom line 
 What’s good for your heart is good for your brain 



Karch CM, Goate AM. Biological Psychiatry, 2015, 77(1) :43–51 

 Figure 1. Rare and common variants contribute to Alzheimer’s 
disease risk. GWAS, genome-wide associated studies.  



Overall Risk for AD…Multifactorial!! 

Epigenetic Factors 



Frontotemporal Degeneration 
(FTD) 

  25-50% of presenile dementias 
◦  (5-15% of all dementias reported on autopsy) 

 Presents as bvFTD or PPA  
 Often misdiagnosed as AD or psychiatric 
disorder 
 Or AD is misdiagnosed as FTD 
 Age of Onset: 40-75 (Avg.=56) 
 10-30% Autosomal dominant 
  
  



Autosomal dominant FTD 

 MAPT 

 PGRN 

 C9ORF72: FTD/ALS 
  Other rare genes 

TAU 
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Sporadic
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C9orf72 

  

FTD ALS 

Familial 12-18% 24-38% 

All 7-9% 7-11% 

Sporadic 3% 4% 



A. FTLD and ALS form a clinical disease continuum.  
 
B. Molecular relationships between FTLD and ALS. Pathological proteins are indicated in blue, causal genes in yellow. Full 
lines indicate strong correlations; dotted lines represent putative correlations. Correlations between genes and pathological 
proteins are indicated by light gray lines. 

Van Langenhove T1, van der Zee J, Van Broeckhoven C. Ann Med. 2012 
Dec;44(8):817-28.  



In conclusion: genetic testing for AD and 
other dementias 

•Single gene testing: known family mutation or 
autosomal dominant family hx 

•Panel testing: dx with possible related diseases 

•WES: unknown dx or negative findings in above 
  

  

  



And back to the questions….. 
oHow do you define “dementia”? 
oWhen 2 or more cognitve domains are impaired enough to impact ADLs 

oHow genetic is Alzheimer’s Disease (AD) (and other dementias)? 
o It depends on the specific dementia and on family history 

oHow do you know if hereditary AD is what’s in the family? 
oDraw a family tree with ages and causes of death and any dementia-related symptoms. 

oWhat are the different genes involved in AD risk? 
oAutosomal dominant genes: PSEN1, PSEN2, APP 
oRisk factor genes: APOE and many more 

oShould I take a genetic test? 
oDepends on specific family history 
o risk for depression, anxiety and family factors 

oIs there anything I can do to prevent AD? 
oWhat’s good for your heart is good for your brain 

 

  



Through research there is hope….Learning that 
you have a gene may mean eligibility for a clinical 
trial 



Researchers need all of you! 
 Volunteer for research studies 

 Fund raise 

 Advocate 
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