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Monogenic FTD: critical issues

• Features of monogenic FTD: phenotype? 

Imaging? Disease course?

• Modulators of age at onset: factors 

postponing disease onset?

• Prognostic markers of treatment response for 

incoming clinical trials.



Genetic Frontotemporal Dementia Initiative

1000 subjects 

- Genetic data
- Neuropsych. data
- Imaging data
- CSF/blood sampling

800 subjects with 
follow-up visit





GRN C9orf72 MAPT

Gender F:M F:M F:M

Onset, years 55-75 55-75 45-55

Phenotype PPA/bvFTD bvFTD/psyc. bvFTD

Progression +++ ++/+++ ++

MND - +++ -

Parkinsonism ++ + +

Neuroimaging Asymmetric Symmetric Symmetric

Monogenic FTD: clinical features



Neuroimaging in monogenic FTD
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Disease modulators of monogenic FTD
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BRAIN RESERVE PROXIES

Education
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Leisure activities

Brain reserve in dementia





Gazzina et al., JNNP in press

Education

Cognition time 1

Cognition time 2

GM time 1

GM time 2

Fixed effects: age, sex
Random effects: family, nation

Time 1

Time 2

Brain 
maintainance 
on longitudinal 
follow-up in 
monogenic FTD



Output from the linear mixed effect interaction model.

Estimate SE t value 2.50% 97.50%

MMSE intercept

PC1 intercept 0.04 0.09 0.43 -0.13 0.21

PC1 slope -0.12 0.10 -1.17 -0.32 0.08

Gender -0.04 0.13 -0.31 -0.30 0.22

Age -0.02 0.07 -0.30 -0.15 0.11

Education 0.37 0.10 3.58 0.17 0.58

Group 0.03 0.13 0.22 -0.22 0.28

MMSE slope

PC1 intercept 0.11 0.10 1.07 -0.09 0.31

PC1 slope 0.19 0.12 1.57 -0.05 0.43

Gender -0.08 0.16 -0.49 -0.38 0.23

Age -0.10 0.08 -1.29 -0.25 0.05

Education -0.02 0.12 -0.17 -0.25 0.21

Group -0.23 0.15 -1.49 -0.52 0.07

GM intercept

Gender -0.01 0.11 -0.12 -0.23 0.20

Age -0.42 0.05 -9.21 -0.51 -0.33

Education 0.22 0.09 2.54 0.05 0.39

Group -0.11 0.11 -1.01 -0.33 0.10

GM slope

Gender -0.27 0.09 -2.90 -0.45 -0.09

Age -0.04 0.04 -1.01 -0.11 0.03

Education -0.17 0.07 -2.39 -0.31 -0.03

Group -0.08 0.09 -0.87 -0.26 0.10

Education

Cognition time 1

Cognition time 2

GM time 1

GM time 2

Brain reserve on longitudinal follow-up in 
monogenic FTD

Gazzina et al., JNNP in press
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Presymptomatic monogenic FTD: imaging findings
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Brain 2018
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HC: healthy controls; FTD: Frontotemporal Dementia; *: p<0.001 post-hoc tests with Bonferroni correction for multiple comparisons



Benussi et al., Neurobiol Aging 2019

Biomarkers changes in presymptomatic FTD



▪ Genetics of FTD has done a giant step forward in the 
last ten years.

▪ Non-modifiable and modifiable factors may modulate 
disease onset in genetic FTD.

▪ Need of specific prognostic markers for clinical trials in 
presymptomatic FTD: looking at GABAergic and 
Glutammatergic pathways? 

Conclusions
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