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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
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DEMENTIA

A new algorithm for molecular diagnostics in FTLD

Barbara Borroni and Alessandro Padovani




Monogenic FTD: clinical features

Gender

Onset, years
Phenotype
Progression
MND
Parkinsonism
Neuroimaging
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Neuroimaging in monogenic FTD
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Mendelian forms of disease and age at onset
affect survival in frontotemporal dementia

Maura Cosseddu, Alberto Benussi, Sefano Gazzina, Rosanna Turrone,
Silvana Archetti, Elisa Bonomi, Giorgio Biasiotto, Isabella Zanella, Raffaele
Ferrari, Maria S. Cotelli, Antonella Alberici, Alessandro Padovani & Barbara

Borroni
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Monogenic FTD: critical issues

 Modulators of age at onset: factors

postponing disease onset?



Disease modulators of monogenic FTD
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Brain reserve in dementia

BRAIN RESERVE PROXIES
Education
Occupation

Leisure activities

. Low education

High education



Cognitive reserve and TMEMI06B genotype
modulate brain damage in presymptomatic
frontotemporal dementia: a GENFI study

BRAIN 2017
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Fixed effects: age, sex
Random effects: family, nation

Brain
maintainance
on longitudinal
follow-up in
monogenic FTD
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Brain reserve on longitudinal follow-up in

monogenic FTD

Estimate | SE | tvalue [ 2.50% | 97.50%
MMSE intercept
PC1 intercept 0.04 0.09| 0.43 -0.13 0.21
PC1 slope -0.12 ]10.10| -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 10.15| -1.49 -0.52 0.07
GM intercept
Gender -0.01 [0.11| -0.12 -0.23 0.20
Age -0.42 10.05| -9.21 -0.51 -0.33
Education
Group -0.11 [(0.11| -1.01 -0.33 0.10
GM slope
Gender -0.27 10.09| -2.90 -0.45 -0.09
Age -0.04 [0.04( -1.01 -0.11 0.03

Education

-0.17
-0.08

0.07
0.09

-2.39
-0.87

-0.31
-0.26

-0.03
0.10

Output from the linear mixed effect interaction model.
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Monogenic FTD: critical issues

* Prognostic markers of treatment response for

incoming clinical trials.



Presymptomatic monogenic FTD: imaging findings
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REVIEW ARTICLE

Neurotransmitter deficits from frontotemporal
lobar degeneration

Alexander G. Murley' and James B. Rowe'?*?
Neurotransmitter pathway FTD PSP CBS
Dopamine
Dopaminergic neurons 4 +4 +

a
zja::n::::mm . - - A Glutamate and GABA
Noradrenergic neurons < 1l na O Coatrol
MNoradrenergic receptors na na na T
Serotonin
Serotonergic neurons i + +
Serotonergic receptors i t na g
Acetylcholine :
Cholinergic neurons b 4 H e | e
Cholinergic receptors ] ] na
Glutamate D
Glutamatergic neurons 4 +4 na
Glutamatergic receptors 4 — na
GABA na
GABAergic neurons + 4 na
GABA receptors na + na

Brain 2018




= Conditioning stimulus

® ?®

Target stimulus

Cortex

GABAergic
interneuron

@ 4
GABA A/

/ 7))\ Pyramidal
neuron
o)

o

First orsa|\ @ \

interosseous
muscle

< ) Transcranial Magnetic Stimulation

Short interval
intracortical inhibition

GABAergic
transmission



Alberte Benussi, MD,'

ImpairEd Lﬂng-Term Maura Cosseddu, h."IE‘u.:,1
" . . . llaria Filareto, MD,
Potentiation-Like Cortical Valentina DellEra, MD,’ A ]
Plasticity in Presymptomatic 27" of Neurology
Genetic Frontotemporal Anna Micheli, MD!
. Alessandro Padovani, MD, PhD,' and
Dementia Barbara Barroni, MD' AMNM NEUROL 2016,80:472-474
BRIEF COMMUNICATION
i
O 120% d % * !
I | | *l *l 1 1
| | 1 1
‘:‘2 100%
>
=
> o
= 80%
O
]
O 60%
=
-
0 40%
c
(48]
| -
-
O 20%
-
(b
P 0% _— L = E =
HC Presymptomatic FTD Symptomatic FTD
y y

mGABA mGlutamate ®LTP-Plasticity

HC: healthy controls; FTD: Frontotemporal Dementia; *: p<0.001 post-hoc tests with Bonferroni correction for multiple comparisons



Standardized Difference

Biomarkers changes in presymptomatic FTD
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= @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?
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