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Objectives

* Participants will:

* Understand the effects of monoclonal antibodies approved for the treatment
of dementia

* Understand who is eligible for new dementia therapies

* Understand burdens, risks and benefits of new treatments for dementia
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Aducanumab Controversy

 Skipping Phase 2 trials = poorly informed Phase 3
* Futility analysis = shutting down ENGAGE and EMERGE
* More data ->high dose in EMERGE better than placebo

* Am Neurological Assn
* Clinical evidence does not support efficacy

* Former Biogen medical director
e Should not have been approved

* FDA

* Accelerated approval allowed for drugs without persuasive proof of benefit in
serious disease with few treatment options if biomarker “reasonably likely to
predict clinical benefit”



Aducanumab Controversy cont...

ENGAGE consistent with EMERGE in subset of patients with sufficient

exposure to 10 mg/kg aducanumab

Amyloid PET
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Evidence for
Lecanemab

* Promising signs of
effectiveness across
almost all measures

* FDA approved January
6th 2023

* $26,500/yr
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B Amyloid Burden on PET
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Safety Outcomes
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ARIA - Amyloid Related Imaging Abnormality




Who is Eligible for
Lecanemab?

Appropriate Use
Recommendations

Cummings et al.
J Prevention of AD 2023

MCI or mild AD

Positive amyloid PET or CSF studies
indicative of AD

MMSE 22-30

BMI >17 and <35

Care partner available to support
treatment



* MRI evidence of non-AD dementia

* TIA, CVA or seizure past 12 months

WhO is Not * Mental illness that interferes with treatment
* Major depression

Eligible for

 History of immunologic disease (SLE, RA,
Crohn’s)

* Anticoagulation (coumadin, apixaban etc.) '
* Bleeding disorder (plts <50K, INR >=1.5)

o

Lecanemab?




Only a Small Fraction are Treatment Eligible

Screening eligible 88.4
Screening /0.7
Screening positive 14.9
Evcluc.:ric.)n 7 &
by specialist
PET scan (074
Amyloid positive 3.0
Treatment eligible 2.4

RAND RR2272-2



* |V infusion every other week

* Dosing is weight-adjusted 10mg/kg

* Approximately 1 hour infusion

Treatment

Yol g Lo [V1[=  Observation:

e 1stinfusion - 3 hours
e 2 infusion — 2 hours
34 and subsequent infusions - 30min




Monitoring

Figure 1. MRl monitoring for lecanemab

ARIA Symptoms:
Mild - Headache, confusion, visual changes, dizziness,
nausea, gait changes

Serious — seizures, status epilepticus, encephalopathy,
stupor, focal neurologic deficits

Figure 2. Management strategy for ARIA. Patients with

severe symptomatic ARIA are not re-titrated and are
not candidates for further treatment with aducanumab
(Expert Panel recommendation; © ] Cummings; illustrator

M de la Flor, PhD)
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Cummings et al 2022




Biomarkers

Amyloid PET — $6,000, as of Oct 2023 covered by Medicare
CSF — phosphorylated tau and low Ab42

High-performing biomarkers include:

* Ab42/Ab40, p-taul81, p-tau217, p-tau231, neurofilament light chain and glial
fibrillary acidic protein

Demonstrate prognostic and diagnostic utility to detect current and future disease

Balogen et al Curr Opin Psychiatry 2023, 36:112-118



Medicare Coverage Requirements

1. Enrolled in Medicare

2. Diagnosed with mild cognitive impairment or mild Alzheimer’s
disease dementia, with documented evidence of beta-amyloid
plaque on the brain, and

3. Receive care from a physician who participates in a qualifying
registry with an appropriate clinical team, follow-up care and

data submission



New unbiased AT(N) Classification Scheme (Jack et al., 2018)

A descriptive system for categorizing multidomain biomarker findings at the individuals
person level in a format that is easy to understand and use

A Aggregated b-amyloid or associated pathophysiology
a. CSF AB42 or 42/40 ratio
b. Amyloid PET

T Aggregated tau (neurofibrillary tangles) or associated pathophysiology
a. CSF p-tau
b. Tau PET

(N) Neurodegeneration/neuronal injury
a. Anatomic MRI
b. FDG PET
c. CSF total tau



Drug, Year  |Mechanism  |Phase JAmyloid  [Outcome
Mild-moderate Alzheimer's disease

Reduced Post-hoc beneft in 172 tnals'
Reduced Beneft, mcreased brain atrophy

Aducanumab, 2019 (x2)  Anb-AB antibody
Lecanemab Anti-AB antibody

1 H Ponezumab, 2011 Ant-AB antibody 2 No changq
42 negatlve trlals Bapineuzumab, 2012 Anti-AB antibody 3 No change
Vanutide, 2013 AR anbgen 2 No change
Immunogiobulin, 2013 Anti-AB antibody 3 No change
Was it too late in the disease? Begacestat, 2010 y-Secretase inhibitor 2 No change, o
Tramprosate, 2007 Af aggregation inhibrtor 3 Reduced No change
. Crenazumab, 2014 Ant-A antibody 2 Readuced No change
* Mild-Moderate AD Crenazumab, 2018 Ant-AB antibody 2 Reduoed  No change
e Null =56% Solanezumab, 2013 Anti-AB antibody 3 Reduced No change
e Worse = 44% LY2886721, 2013 B-Secretase inhibitor 2 Reduced No change, toxxc
AN-1792, 2002 AB antigen 2 Reduced No change, 10x6¢
Avagocestat, 2012 y-Secretase nhibdor 2 Reduced Worse cognion
° Mlld Cognitive |mpairment Verubacasiat, 2018 BACE inhbitor 3 Reduced Worse cognion
e Null = 58% Semagsacestat, 2011 y-Secretase inhiditor 3 Reduced Worse cognition, toxc
Scyllo-inositol, 2009 AP aggregation inhbitor 2 Reduced Increase mortality
* Worse =42%
Solanezumab, 2018 Ant-Ag antibody 3 No change
« preclinical Tarenfurdd, 2009 y-Secretase modutalor 3 Worse globally
Affitope AD02, 2014 AB antgen 2 Worse cognton
* Null=0% Solanezumab, 2016 Ant-AB antidody 3 Reduced  No change
e Worse = 100% Gantanerumab, 2014 Anti-AB antibody 2 Reduced No change
Alabocostat, 2018 BACE inhdbitor 3 Reduced No change
Elenbecastal 2018 (x3) BACE inhibitor 3 Reduced No change
Lanabocastat, 2019 (x2) BACE inhbitor 3 Reduced No change (2/2)
CAD106, 2014 AP antigen 2 Reduced Worse cognition, atrophy
Lanabacastat, 2018 BACE inhibitor 3 Reduced Worse cognition
Donanemad, 2021 Ant-AB antibody 2 Reduced Worse strophy
3
3



Trial Effect Effect

(952 CD (952 CD
Trial and drug specific estimates
Bexarotene * -2.10-69t0 2.7
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Verubecestat-1 e g 1.2 (0073 to 2.6)
Verubecestat-2 —— 0.59 (-1.7t0 0.52)
BAN2401 & 0.19(0.038t0 0.42)
Aducanumab-1 @ 0.18(-0.058 t0 0.42)
ACkIey et aI’ BIVIJ 2021 Aducanumab-2 * 0014 (-:0.13100.1)
All Verubecestat —— 025(061101.1)
All Solanezumab *— 49(-29t013)
All Bapineuzumab “®- 0.3(-0.76t00.16)
All Aducanumab i 0.024(-0.081t00.13)
6 3 3 6

Pooled estimates

All data - 0.034 (-0.056t00.12)
All antibody data - 0.044(-005t00.14)
All published data ——— 0077 (-0.34100.19)
All published antibody —— 0.28(-:0.74100.19)
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Clinical Meaningfulness & Number Needed to
Harm

* 19 publications with 23,202 total participants evaluated 8 anti-
amyloid antibodies

« Small improvements over placebo in the ADAS-Cog, MMSE,
CDR-SB

* None of the changes for lecanemab, aducanumab, or

donanemab, exceeded the Minimal clinically important
difference (MCID)

* Harms included significantly increased risks of:

* ARIA-edema (relative risk [RR] = 10.29; number needed to harm [NNH]
= 9)

* ARIA-hemorrhage (RR = 1.74; NNH = 13)
« Symptomatic ARIA-edema (RR =24.3; NNH = 86)



Reduction
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Lecanemab increases AB1-42

A. CSF Ap1-42
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van Dyck et al. N Engl J Med 2023; 388:9-21




Protein Aggregation Process Therapeutic Pipeline

Proteinopenia
(loss of soluble,
monomeric protein)
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Proteinopathy
| (accrual of insoluble,
Wei  cross-beta protein)

Amyloid plaques

Espay and Okun, JAMA Neurology 2023 Non-functional state of proteins
2023-02-22 12:41:30




Objectives Revisited

* Participants will:

* Understand effects of monoclonal antibodies approved and in development
for the treatment of dementia

 |dentify who is eligible for new dementia therapies

* Understand burdens, risks and benefits of new treatments for dementia
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