Longitudinal Biomarker Changes
in Dominantly Inherited
Alzheimer’s Disease

Eric McDade DO
Assistant Professor of Neurology
Washington University at St. Louis
Associate Director
Dominantly Inherited Alzheimer Network Trials Unit

el S ||.T|o|
DIA TU DIAN

minantly Inherited
eimer Netw

T | ork




Disclosures

* Research Funding
* NIA (K23AG046363)
* Anonymous Foundation
* GHR

* Institutional Support
e Eli Lilly
* Hoffmann La-Roche
* DIAN-TU Pharma Consortium

* Speakers engagements
 Eli Lilly
e Alzheimer Association

i

DIAN TU

Dominantly Inherited
Alzheimer Network
Trials Unit




Dominantly Inherited AD as a Model for
tracking disease progression

* Convergence across multiple mutations towards a single pathway
 Relatively predictable age of onset (anchor for longitudinal changes)

* Contemporaneously follow cohorts of various periods of time but
align them based on anticipated age of onset or actual age of onset

* Younger age of onset= fewer comorbid contributors to clinical and
biomarker changes
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Individual age of onset
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Figure 1 Age at symptom onset by mutated gene
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Building a Model

: Step 1 (cross-sectional)

T
DIAN

Dominantly Inherited
Alzheimer Network

Max & —— CSFAB,,

Biomarker abnormality

Min

—— Amyloid PET

— CSFtau

— MRI+ FDG PET

— Cognitive impairment

Detection
threshold

Dementia

Hippocampal
volume

Standardized Difference
=
1

Normal

R U T,

metabolism

AB depaosition

T T T
=30 =20 =10

Time

0

Estimated Yr from Expected Symptom Onset

1
1
i Glucose
1
|

10

Jack et al, 2013

Bateman et;ir 2012 E

DIAN TU

Dominantly Inherited
Alzheimer Network
Trials Unit




Building a Model: Step 2 (longitudinal)

Clinical and baseline biomarker characteristics

Age (yr), Mean (SD)

Female, N (%)
Education (yr),
CDR >0

CDRO

Apolipoprotein €4 carrier,
CSF AB42 (pg/ml),
CSF P-tau,,, (pg/ml),

Mean (SD)

CSF tau (pg/ml), mean (SD)

N (%)
mean (SD)
mean (SD)

Amyloid PET Global SUVR, mean (SD)
FDG PET Precuneus SUVR, mean (SD)

Hippocampal volume (m

DIAN Cognitive Composite,
EYO (yr), mean (SD)

m?3), mean (SD)

mean (SD)

Carriers
(N=251)
39.1(11.1)
139 (55.4)
14.2 (3.1)
101 (40.2)
150 (59.8)
73 (29.1)
334.9 (179)
48.9 (28.9)
93.9 (47.1)

2.01 (1.04)
1.82 (0.22)

4124 (640)

-0.69 (1.06)

-7.9 (10.9)

Noncarriers
(N=160)
39.6 (11.5)
95 (59.4)
14.6 (2.9)
11 (6.9)
149 (93.1)
45 (28.1)
546.6(143)
22.5(7.1)
48.1 (15.5)

1.06 (0.16)
1.90 (0.16)

4369 (396)

-0.03 (0.60)

-8.9 (11.7)

P value

0.71
0.43
0.16

<0.0001

0.83
<0.0001
<0.0001
<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.36
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Individual Rate of Change in Total Cortical Amyloid SUVR

Individual Rate of Change in Precuneus FDG SUVR
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Longitudinal vs Cross-sectional

CSF AB42

PiB- PET

CSF tau

Hippocampal volume (mm3)

CSF p-tau

Cognitive
composite

ROC* differs from 0 within

(MC only), of change

mean (95% Cl)

-46.5 (-65.7, -27.2)
0.067 (0.029, 0.10) -25

-0.012 (-0.023, -0.006) -17
-32 (-63,-2) -10
-2.0(-3.8,-0.2) 1
0.18 (0.006, 0.35) 0
-0.08 (-0.13, -0.02) -2

EYO point

Difference in ROC between | EYO
(MC- NC), point of
mean (95% Cl) change

-37.9(-64.9, -10.9)

0.065 (0.006, 0.12) -22
-0.022 (-0.043,-0.001)  -14
-14
-43 (-83, -4) -12
-3.3(-6.3,-0.4) -13
0.64 (0.27, 1.01) 0
-0.1(-0.18, -0.02) 3

Difference based on cross-

sectional estimates
(MC-NC), mean (95% Cl)

-83.0 (-150.0, -16.1)
0.26 (0.03, 0.28)
-0.048 (-0.089, -0.006)
22.5 (2.5, 42.5)

-124 (-233, -16)

14.4 (1.1, 27.7)
0.72(0.17, 1.27)
-0.33 (-0.54, -0.12)
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Conclusion comrny o

* Longitudinal based rates of biomarker changes provide a more
dynamic estimate of the rate and order of changes in DIAD

* Beta amyloidosis remains the initial biomarker change

* Measures of neuronal function already begin to show decline up to
15-20 years prior to expected symptom onset

* CSF ptau may begin to decline significantly with the advancement of
cortical tau progression
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