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* Learning Objective #1: Describe the longitudinal trends of
biomarker and clinical outcomes in clinical trials of anti-Ap
monoclonal antibodies in dominantly inherited Alzheimer
disease

* Learning Objective #2: Describe the effects of anti-AB
monoclonal antibodies on the neuropathology of dominantly
inherited Alzheimer disease




Dominantly inherited Alzheimer disease arises from PSEN1/PSEN2 and APP mutations
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PSEN1/PSEN2 and APP mutations lead to more aggregation-prone forms of A3 peptide
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Anti-AP monoclonal antibodies have been developed to remove A} peptides/aggregates
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Drug doses were increased mid study to improve chances of reaching cognitive endpoint

Gantenerumab Solanezumab
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Neither drug slowed cognitive decline during the trial,
but gantenerumab showed evidence for brain A} removal
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Imaging-to-pathology comparison: an illustrative example
Change in AB PET Brain slab Striatal AB AB deposits
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Participant characteristics

Gantenerumab Solanezumab Placebo/No
treatment
4 4 12

Total
Female 0 2 5
APOE g4+ 3 0 4 (NA=2)
Family mutation
PSEN1 3 4 11
APP 1 0 1
CDR® at baseline
0.5 3 0 5 (NA=2)
1 1 4 3
2 0 0 1
3 0 0 1
Mutation age of 49+ 8 40+ 9 45+ 8
onset
Age at baseline 49 +7 46 £ 10 46t 9
Age at death 54+8 51+10 51+10
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Participant postmortem neuropathology

Gantenerumab Solanezumab Placebo/No
treatment

Final CDR®

3 3 (NA=1) 3 (NA=1) 12
Thal phase

3 1 0 0

5 3 4 12
Braak NFT stage

V 0 1 0

VI 4 3 12
CERAD NP score

3 4 4 12
CAA

1 2 2 3

2 2 0 8
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Several regions showed longitudinal reductions in AP PET SUVR in the gantenerumab arm and in at least
one participant in the solanezumab arm

Linear mixed-effects models of the form
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used to estimate statistical differences in
longitudinal change of AB PET between
either gantenerumab or solanezumab
treatment arms and the control group
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How postmortem neuropathology was quantified:
AP (10D5), tau (PHF1), microglia (IBA1), and astrocyte (GFAP) area fractions

DAB immunohistochemistry StarDist Pixel classifier
(Antibody for AB, 10D5) (Object Detection with Star-convex Shapes) (Thresholder)
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Almost all regions showed reduced AP area fraction in the gantenerumab arm (n=4)
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Welch two sample t-tests were used to
estimate statistical differences in
postmortem neuropathology between
either gantenerumab or solanezumab
treatment arms and the control group




Some regions have a dose-dependent treatment effect
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Overall, there is a dose-dependent treatment effect at postmortem assessment,
but this effect is not seen at final A PET due to the lower cumulative drug dose received

Final AB PET Postmortem AR deposits
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Removing outliers does not change the dose-dependent effect

Final AB PET Postmortem AR deposits
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Postmortem tau neuropathology shows no significant difference across groups

Tau area fraction
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Postmortem microglia neuropathology shows no significant difference across groups
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Postmortem astrocyte neuropathology shows no significant difference across groups
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CSF AP42/40 increased, CSF t-tau decreased significantly in gantenerumab vs controls

Linear mixed-effects models of the form
CSF~Drug*Time+(1|Participant) were
used to estimate statistical differences in
longitudinal change of CSF biomarkers
between either gantenerumab or
solanezumab treatment arms and the
control group

tcant:Time denotes the t-value of the
Gant:Time interaction

Asterisks denote p-values<0.05
associated with tGant:Time; no tSoIa:Time
interaction was significant

No solanezumab arm participants had
CSF AB42/40

Five control group participants did not
have longitudinal CSF measurements
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Summary

* AP PET SUVR shows longitudinal
decline in the gantenerumab arm

AB PET SUVR

AB PET SUVR
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Summary

* AP PET SUVR shows longitudinal
decline in the gantenerumab arm

* AP area fraction is significantly lower
in the gantenerumab arm (n=4)
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Summary

AB PET SUVR shows longitudinal
decline in the gantenerumab arm

AP area fraction is significantly lower
in the gantenerumab arm (n=4)

Dose-dependent treatment effects
may cause differences in autopsy il AB PET
findings versus biomarker outcomes talue=-0.17
if participants continue to receive
treatment after the final biomarker
visit
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Summary

* This study provides the best neuropathologic evidence to date of AB
reduction in a trial of anti-AB monoclonal antibodies

* Future trials may optimize this effect with higher doses, more effective

anti-AB therapeutics, earlier intervention, and/or combined
treatments
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