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Overview

* |Intro: Frontotemporal dementia
* Disease progression modeling



Frontotemporal Dementia (FTD)

 FTD early-onset fatal neurodegenerative disease
e Estimated ~10% of all Dementia cases (rare cf AD)

* Affects people younger than AD (40s and 50s)



FTD Syndromes

 Syndromes related to brain location, e.g.,
e Behavioral Variant FTD (bvFTD)

* Language variants (Primary Progressive Aphasia [PPA], svand NFv)
* Motor presentations (ALS, PSP, CBS)



Frontotemporal Dementia (FTD)

* Familial vs. Sporadic FTD
* 30% cases Familial — autosomal dominant and high penetrance
* 3 main genes -- GRN: progranulin, MAPT, C9
* Presentation proportions vary by genetic variants

* Critical for early-stage clinical trials, BUT high heterogeneity of age of
onset causes difficulties
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Challenges to conducting f-FTD trials

* Best treat f-FTD early (presymptomatic) stages
* Need biomarker/clinical changes f-FTD
— Age disease onset highly variable
e Within mutation and within family
* No good predictors of age of onset
— Disease course highly variable
* Each symptom’s onset difficult to predict
* Enrollment criteria? , —=
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* Same endpoints at each disease stage? Age at onset,
: ARTFL/LEFFTDS f-FTLD
* Heterogeneity (n=95)

* Enter disease progression models (DPMs)?



Disease progression models (DPMs)

* Model progression of disease -- multiple markers
* E.g., the “Cliff Jack model” for AD
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e Use predicted DA for

DA based Enrollment in fFTLD

optimal clinical trial
enrollment
— Enroll too early — No power
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DA based Enrollment in fFTLD
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optimal clinical trial
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DA based Enrollment in fFTLD

Use predicted DA for
optimal clinical trial
enrollment

— Enroll too early — No power

— Enroll too late — Treatment
may not be effective

— Enroll an earlier patient
population that will likely
progress and benefit
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Familial-FTD DPM

= Joint model clinical endpoints/biomarkers over time

> CDR®+ NACCFTLD SB

> Neuropsych

> NfL

> Volumetric ROIs (Frontal and temporal lobes etc.)
=  Predictors

> “disease age” (DA) = chronological age — “age at onset”
» Genetic group

Non-
M MAPT+

Sample Size :l 018 505

Visits (total number)

Total number of observations 2,417 1,060 763 594 1290
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FTD DPM prior

Prior model for “age at onset”:

If onset observed, model as Normal with mean = clinician estimated value; SD =4
years

If not observed, model as Normal with mean for mutation type (i.e., C9, GRN,
MAPT); SD = 10 years

* Noncarrier family controls

-- Disease Age based on mean age of their family’s mutation
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J:visit
k: biomarker
m: mutation
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Temporal order of clinical and biomarker changes
in familial frontotemporal dementia
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Clinical validation

Global
CDRE+NACC FTLD SB

Baseline|

Final

Clinical

Baseline|

Baseling]
Neuropsychological Scores (Mean) Final

NiL (log)

Final

Imaging
Brain Volume (Mean)

Baseling
Final

| Plasma
[

Years Since Onset (Prior) C DR
Disease Age {—— worse
-40 —_—
GRN
Global Baseline] Neuropsy
CDRE+NACC FTLD SB Final
Clinical Baseline| worse
Neuropsychological Scores (Mean) Final
Plasma Baseling | | 1N
NfL {log) Final TNl
| Vo i NfL IHZIZHId:LIZH[h]J HJJI]IFW
Brain Volume (Mean) Final "
worse
[ Years Since Onset (Prior) I'NE T TOO0 1T
Disease Age } T } T
40 3 = 10 5 0 5
MAPT MRI iy
Giobal Baseling] im p roved
CDRE+NACC FTLD SB Final
| Clinical Baseline] | | | Prior: ClirCial Measures and Biomarkers
Neuropsychological Scores (Mean) Final . — Less impaid -:- More impaired
Plasma Saseline you n g than sntrols than conirols
| NiL {log) Flnall I I  — :[I:I_I:rl_|_H_1_H Years Since Onset
. : age
Imaging Baseline| ;I]__I'[I'—I"I_-I Before Onset _:- After Onset
Brain Volume (Mean) Final ITIT 1 T T
- - Missing
[ Vears Since Onset (Prion) EEENNTETIT 1 [l M m
[ [

Disease Age

1
T
-30

T
-20

More missing MRI
data in advanced
disease



Comments

Are we asking too much of data?

Within vs. between-subject trajectories?

Validating predictions?

Improved determination and/or definition of onset?
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