


Genetic Testing in Dementia

0 What are the genes ?

0 What are the available tests ?

0 The proper use of Dementia genetic testing

0 How best to offer genetic testing in dementia patients ?







Familial AD

0 Approximately 25% of all AD is familial (i.e., two or more persons 
in a family have AD)

0 Stringent criteria for ADEOAD is affected members in three 
generation with average onset prior to 60 years.

0 95% of familial AD is late-onset (after age 60-65 years) and 5% is 
early-onset (before age 65 years)

0 60% of early onset AD is familial

0 Familial cases appear to have the same clinical and pathologic 
phenotypes as non-familial cases

http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=familial
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=familial
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=familial


PSEN 1 AND 2



Proportion of Genetic Cause of EOAD



Apolipoprotein E 



Age of onset effect of Apo E

Nature 510, 26–28 (05 June 2014)







APOE4 and AD

0 The association of the APOE e4 allele with AD is 
significant; however, APOE genotyping alone is neither 
fully specific nor sensitive.

0 25% of population is E4 carrier, 2% homozygote

0 Risk is increased 3-15 times in E4 positive cases

0 While APOE genotyping may have an adjunct role in 
the diagnosis of AD in symptomatic individuals, it 
appears to have no role at this time in predictive 
testing of asymptomatic individuals.

http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=allele
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=genotyping
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=genotyping
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=gene&part=glossary&rendertype=def-item&id=predictive-testing


Genetic Landscape of Alzheimer disease

R. Cacace et al. / Alzheimer’s & Dementia 12 (2016) 733-748734



Genome wide study revealed other loci for LOAD



Tauropathy

0 AD with high penetrance in the majority



Genetic Loci for FTD









Genotype- Phenotype Correlation

0 GRN bvFTD, PPA, TDP-43 related FTD/MND

0 MAPT bvFTD, FTD, PSP, CBS, some cases of MSA

0 C9Orf72 bvFTD, FTD/MND, MND

0 VCP FTD and Paget disease

0 CHMP2B FTD, MND, FTD/MND



Other genetic causes of Dementia

0 Dementia with Lewy body : Synucleinopathy

0 Vascular dementia : CADASIL

0 Dementia with PD : Synucleinopathy, GBA

0 Polyglutamine expansion diseases : HD, SCA, DRPLA



What are the available tests ?

0 Single gene testing

0 Whole gene screening : PCR sequencing

0 Target mutation testing : PCR

0 Panel gene testing (next generation sequencing)

0 Clinical syndrome guided panel test : AD, FTD

0 Dementia gene panel testing
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Screening of E184G by DHPLC in 109 normal controls
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Example of UK NGS 
Dementia Panel



VARIANT CLASSIFICATION RESULT
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Why offer genetic testing ?

0 Specific treatment

0 Family counseling and further pre-symptomatic 
testing in family member

0 Molecular epidemiology study



Benefit of Genetic Study in Dementia

Lancer Neurology 2016



The proper use of Dementia genetic testing

0 Symptomatic Diagnosis of Familial EOAD, FTD

0 Symptomatic Diagnosis of Sporadic EOAD, FTD

0 Symptomatic Diagnosis of familial LOAD

0 Symptomatic Diagnosis of Sporadic LOAD, sporadic 
FTD

0 Pre-symtomatic diagnosis of the above

0 RCT trial showed that testing can be successfully done 



Public Attitude for Alzheimer Testing

Alzheimer Europe 2016



Consideration for offering Dementia Testing

0 Autonomy : informed

0 Non-directive

0 Beneficence : pros and cons detail counseling

0 Conflict of interest

0 Confidentiality

0 Right to know and Not to know

0 Testing in young adult and children

0 PND, PGD testing



Genetic counseling in sporadic AD

0 The overall lifetime risk to any individual of 
developing dementia is approximately 10%-12%

0 First-degree relatives of a person with AD have a 
cumulative lifetime risk of developing AD of 
approximately 15%-30% (2.5 times background risk)



Conclusion

0Genetic testing in dementia is now out of the research box
0Panel testing is likely to be recommended
0VUS will still be an issue
0Counseling must be thorough prior to testing


