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Learning Objectives

Describe the underlying mechanisms of anti-amyloid
medications used in the management of Alzheimer’s disease.

Differentiate efficacy and safety profiles of available anti-
amyloid medications for Alzheimer’s disease.

Explain the place in therapy anti-amyloid medications have in
the management of Alzheimer’s disease.

Identify anti-amyloid therapeutics currently in development.
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What is Alzheimer’s Disease (AD)?

A type of dementia (syndrome) that also includes the following
types: Vascular, Lewy Body, Frontotemporal and Mixed

Can include a collection of symptoms that include cognitive

impairment and behavioral/psychological changes

Cognitive impairment is a normal part of aging, but mild cognitive
impairment (MCI) is a known risk factor for dementia

Alzheimer’s Association. What is Alzheimer’s Disease. Available at: https://www.alz.org/alzheimers-
dementia/what-is-alzheimers. Accessed March 21, 2024.
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Epidemiology of AD lin3

5 million

Alzheimer’s
disease is the
i 9 th leading cause

L of death in the

United States

combined

5305 bl “lﬂn Betwaon 2000 and whila deaths from
2008 deachs frem heart Alheimer's disease
disease have decreased hawve increased

$1.1 trillion 781 146*

Alzheimer’s Association. Alzheimer’s Disease Facts and Figures (infographic). Available at:
https://aaic.alz.org/downloads2020/facts2020_infographic.pdf. Accessed March 21, 2024.
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AD Risk
impact on neuron viability, inflammation, oxidative stress, glucose metabolism,
endothelial cell damage, clearance of tau and b-amyloid from brain
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Breijyeh Z, Karaman R. Comprehensive review on alzheimer’s disease: Causes and treatment. Molecules. 2020;25(24). doi:
10.3390/molecules25245789.
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AD Risk Factors — cont.

Genetic Risk Factors Acquired Risk Factors Environmental Risk
Factors

= Autosomal dominant = Hypertension » Secondhand smoke
inheritance of mutations = Hyperlipidemia = Air pollution
that alter amyloid beta = Cerebrovascular = Pesticides
protein... disease
= Amyloid beta = Atherosclerosis
precursor protein = Type 2 DM
(APP), Presenilin 1 = Obesity

(PSEN1), Presenilin Lifestyle and activity
(PSEN2) = Brain trauma
= APOE e4 = Medications

Ballard C, et al. Alzheimer's disease. Lancet. 2011; 377:1019-31



R RUTGERS
HEALTH
Genetics of AD

APP APOE
GSK3 — Beta
PSEN1 DYRK1A
Tau
PSENZ2 TOMMA40
CLU
SorlL1 PICALM

Ballard C, et al. Alzheimer's disease. Lancet. 2011; 377:1019-31
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Genetics of AD — cont.

APOE

- AAL 1.93 (1.72-2.17)
- EUR: 3.32 (3.20-3.45)
- JAP: 55 (4.4-6.9)

ABCA7
- AA: 1.41(1.21-1.65)
-  EUR:1.13 (1.09-1.18)

APQED allele Tregency

- JAP: NS

i [k 0 D oy ol n1H1 fale [ i adnt
SORL1 :
- AA: NS M Cawcaslan " African-Amerlcan ™) Hispanic 1,I=Hn||-ﬂ

- EUR: 0.81 (0.76-0.88)
- JAP: 0.75(0.66-0.85)*

= Miyashita A, et al. (2013) Correction: SORL1 Is Genetically Associated with
Late-Onset Alzheimer’s Disease in Japanese, Koreans and Caucasians.

PLOS ONE 8(7). :lv“—-ll

* Belloy ME, et al. A Quarter Century of APOE and Alzheimer's Disease: g”ffgﬁﬁf x ,{P’p"‘gﬂ" #ge."' fﬁf@"’ FEFAAS S
Progress to Date and the Path Forward. Neuron. 2019 Mar 6;101(5):820-838.
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Breijyeh Z, Karaman R. Comprehensive review on alzheimer’s disease: Causes and treatment. Molecules. 2020;25(24). doi:
10.3390/molecules25245789.
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Singh B, et al. Alzheimer's disease current therapies, novel drug delivery systems and future directions for better disease management. J
Controlled Release. 2024; 367:402.
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AD Pharmacotherapy

Dementia Symptoms

* Cholinesterase inhibitors

o Donepezil, galantamine, rivastigmine
* NMDA receptor antagonist

o Memantine

Neuropsychiatric symptoms

 Atypical antipsychotics

o Aripiprazole, quetiapine, risperiodone, olanzapine
» Antidepressants

o Citalopram, sertraline
* Anticonvulsants

o Carbamazepine

Ballard C, et al. Alzheimer's disease. Lancet. 2011; 377:1019-31
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AD Treatment Pathway

Classification %::Et;: Age Onset Clinical Features Risk Factors Top Treatments
Plaques of Ar:etyldm]inestemse
Early-omset Yes 40=-50=s amwy loid and tau Family history 1nl&ﬂ:n|1turs I,’I'_.'Junepe:ﬂ,
s  broteins & o alantamine, an
P Rivastigmine)
Acetylcholinesterase
inhibitors (Donepezil,
Age > 35 ¥ ezrs-, Galantamine, and
Late-onset Yes (APOE) =65 (APOE) edallele _BSPe 7V Rivastigmine) and
factors treatment of vascular
risk factors and sleep
and mood disorders
Mutations in Acetylcholinesterase
Familial Yes (PSENT, 40s-50s PSEN1, PSEN2,  Familyhistory  rupitors (Donepezil,
PSEMZ, APF) and APP 4 / Galantamine, and

Rivastigmine)

Hajjo R, et al. A review of the recent advances in alzheimer’s disease research and the utilization of network
biology approaches for prioritizing diagnostics and therapeutics. Diagnostics. 2022;12(12).
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Gu X, et al. Monoclonal antibody therapy for alzheimer's disease focusing on intracerebral targets. BST. 2024;18(1):49.
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Amyloid Beta (AB) Targets

solanezumab bapineuzumahb lecanemab donanemab

Voo ! !

AR-monomers Afl-oligomers AR-protofibrnls Afl-plaques

crenezumab gantenerumab aducanumab

Perneczky R, et al. Anti-amyloid antibody treatments for alzheimer's disease. Euro J of Neurology. 2023;31(2).
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MOA | Anti-Amyloid Monoclonal Antibodies
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through the endosomal/ el
lysosomal system p;u.g..m.a @)
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« Each approve mAb targets a
different constellation of A3
species

Activated mizoglia

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Learning Assessment — Question 1
@ Which of the following amyloid beta (AB) species is
targeted by current generation monoclonal antibodies?

a. Amyloid beta (AB) monomers

b. Amyloid beta (Af) oligomers
c. Amyloid beta (AB) protofibrils

d. Amyloid beta (AB) plaques
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History of Monoclonal Antibody (mAb) Immunotherapy

1999
Vax against 2006
amyloid- 1t trial of mADb
PDAPP bapineuzumab
2001 2009
18t trial of ARIA 1<t
AN1792 vax observed

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Anti-Amyloid mAb Clinical Trials

Major Study 1¢ Efficacy 1° TEAE
Target(s) Phase Endpoint

Aducanumab AB multimers Early AD Slowing cognitive ARIA
decline
Lecanemab AP oligomers 3 Early AD Improved markers of  ARIA
amyloid
Donanemab AB plaque 3 Early AD Slowing cognitive ARIA with
decline; reduced A microhemorrhages
plaque and hemosiderin
Gantenerumab AP multimersor 3 Early AD Reduced AB plaque ARIA
monomers
Remternetug AB 3 Early AD Reduced AB plaque ARIA
(promulgated)

» Gu X, et al. Monoclonal antibody therapy for alzheimer's disease focusing on intracerebral targets. BST. 2024;18(1):49.
= Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Select Anti-Amyloid Monoclonal Antibodies

Aducanumab-avwa Lecanemab

* Biogen  Esai & Biogen « Eli Lilly
« ENGANGE, « CLARITY AD  TRAILBLAZER —
EMERGE e FDA approva| ALZ 2
* FDA approval (accelerated) * FDA decision
(accelerated) June January 2023 delayed, March
2021 2024 (accelerated
pathway)

= Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
= Food and Drug Administration. Drugs@FDA. Available at:
https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=BasicSearch.process. Accessed 20 March 2024.
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Aducanumab Clinical Program

Agent Trial NCT Phase Status No.of  Treatment duration Baseline Primary outcome Secondary clinical Biomarker outcomes
partici-  (weeks) MMSE outcomes
pants (range)
Aducanumab 03639987 I Terminated 52 54 24 and 30 ARIA 10 measures about the PET ARIA
onset of ARIA
Aducanumab 02477800 nI Terminated [2] 1653 18 24and 30  CDR-SB MMSE;: ADAS-Cog  Amyloid PET SUVR,
13; ADCS-ADL- amyloid PET centi-
MCI loid, CSF p-tau and
t-tau, plasma p-tau
Aducanumab 02484547 a1 Terminated [2] 1638 T8 24and 30 CDR-SB MMSE: ADAS-Cog  Amyloid PET SUVR,
13; ADCS-ADL- amyloid PET centi-
MCI loid, CSF p-tau and
t-taw, plasma p-Tau
Aducanumab 04241068 1 Active, not recruiting 1696 100 NA No. of participants NA PET ARIA
with AEs, SAEs,
AEs leading to

treatment discon-
tinuation or study
withdrawal, ARIA-
E. ARIA-H

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Lecanemab Clinical Program

Agent Trial NCT Phase Status No.of  Treatment duration Baseline Primary outcome Secondary clinical Biomarker outcomes
partici-  (weeks) MMSE outcomes
pants (range)
Lecanemab 01767311 Tt Active, not recruit- 856 76 (261 extension) 2230 ADCOMS (12- ADCOMS (18- Amyloid PET; vMRI:
ing [3] month ) month); CDR-SB; CSF (Ap,_p. t-tan,
ADAS-Cog p-tau)
Lecanemab 03887455 1} Active, not recruit- 1795 76 (300 extension) 2230 CDR-5B ADASCogld; Amyloid PET: Tan
ing [4] ADCOMS; ADCS-  PET; vMRI; CSF
ADL-MCI (AP 4. t-tau, p-tau,
neurogranin, NfL,
AR, ) plasma
(AP ratio, p-tau,
GFAP, NfL)
Lecane mab 04468659 nI Recruiting 1400 216 27-30 PACCS CH Amyloid PET: Tau PET
Lecanemab 4+ E2814 05260394 I Recruiting 168 208 NA Tau PET CDR-5B; CCS Amyloid PET; C5F

(NfL, p-tau217/t-tau
ratio)

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Donanemab Clinical Program

Agent Trial NCT Phase Status No.of  Treatment duration Baseline Primary outcome Secondary clinical Biomarker outcomes
partici-  (weeks) MMSE outcomes
pants (range)

Donanemab 03367403 i Completed [3] 272 76 20-28 iADRS ADAS-Cogl3; Amyloid PET; Tan
CDR-5B; MMSE; PET; vMRI
ADCS-ADL

Donanemab 04437511 [66] 11 Active, not recruiting 1800 76 H-28 IADRES MMSE; ADAS- Amyloid PET; Tau
Cogl3; CDR-SB; PET; vMRI; serum
ADCS-ADL concentration; ADA

Donane mab 05026866 I Recruiting 3300 182 NA CDR-GS ISLT: CPAL; Serum concentration;
iDS8STm; Category ADAs
fluency; FNAME;
BPS-O:; CBB: CDR-
SB; CH; MoCA

Donanemab 05108922 T Active, not recruiting 200 12 20-30 Plague clearance None Amyloid PET

Donanemab 05508789 01 Recruiting 1500 76 20-28 iADRS CDR-SB; ADAS- Amyloid PET; ADA=
Cog; ADCS-ADL;
MMSE; Qol; RUD-
Lite; NP1

Donanemab 05738486 o1 Recruiting 8OO 76 20-28 ARIA-E None ARIA-E: ARIA-H:

serum concentration;
ADAs

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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FDA — Approved | Anti-Amyloid mADb

Generic Name | Indication(s) Administration Safety
Considerations Considerations

Aducanumab  AD (AP confirmed) - ROA: Infusion BBW: Yes - ARIA
patients with MCl or Freq: q 4 weeks REMS: No
mild dementia SOC.: outpt infusion  Post-marketing:
Other: requires ENVISION
initial dose titration
Lecanemab AD (AP confirmed) - ROA: Infusion BBW: Yes - ARIA
patients with MCIl or Freq: q 2 weeks REMS: No
mild dementia SOC.: outpt infusion  Post-marketing:

Other: 10 mg/kg Yes

= Aduhelm [package insert]. Bridgewater, NJ: Biogen, Inc. Revised August 2023.
= |Legembi [package insert]. Nutley, NJ: Esai, Inc. Revised July 2023.
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Anti-Amyloid Black Box Warning

WARNING: AMYLOID RELATED IMAGING ABNORMALITIES
See full prescribing information for complete boxed warning.

Monoclonal antibodies directed against aggregated forms of beta amyloid, including
ADUHELM, can cause amyloid related imaging abnormalities (ARIA), characterized as
ARIA with edema (ARIA-E) and ARIA with hemosiderin deposition (ARIA-H). ARIA is
usually asymptomatic, although rarely serious and life-threatening events can occur.
Serious intracerebral hemorrhage greater than 1 cm have occurred in patients treated
with this class of medications. (5.1, 6.1)

ApoE £¢4 Homozygotes

Patients treated with this class of medications, including ADUHELM, who are ApoE £4
homozygotes have a higher incidence of ARIA, including symptomatic and serious
ARIA, compared to heterozygotes and noncarriers. Testing for ApoE £4 status should
be performed prior to initiation of treatment to inform the risk of developing ARIA.
Prior to testing, prescribers should discuss with patients the risk of ARIA across
genotypes and the implications of genetic testing results. (5.1)

Consider the benefit of ADUHELM for the treatment of Alzheimer's disease and
potential risk of serious adverse events associated with ARIA when deciding to initiate
treatment with ADUHELM. (5.1, 14)

Aduhelm [package insert]. Bridgewater, NJ: Biogen, Inc. Revised August 2023.
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Under FDA Review | Anti-Amyloid mAb

Generic Name | Indication(s) Administration Safety
Considerations Considerations

Donanemab Early AD (AB ROA: Infusion BBW: ?
N3pG-AR confirmed) Freq: q 4 weeks REMS: ?
Monoclonal SOC: outpt infusion Post-marketing:
Antibody, Other: requires Yes
LY3002813 dose titration after 3

months; not weight-

based

(700 — 1400 mg)

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs.
2023;38(1):5.



HUTGERS Agent Trial NCT Phase Primary outcome Biomarker outcomes
HEALTH Aducanumab 02477800 (Study 301) II  High-dose CDR-SB: drug-pbo difference 0.03  Amyloid PET SUVR: drug-pbo difference
ENGAGE [2] {2%) [-0.26, 0.33}; p =0.833 —0.232, p < 0.0001
Amyloid PET CL: drug-pbo difference — 3.5,
p < 0.0001
CSF p-tau (pg/ml): drug-pbo difference
—13.19, p=0.3019
CSF t-taun (pg/mL}): drug-pbo difference —69.25,
p=0.3098
P h as e Aduvcanumab 02484547 m High-dose CDR-SB: drug-pho difference Amyloid PET SUVR: drug-pbo difference
(Study 302) —0.39 (—22%) [-0.69, - 0.09]; p =0012 —0.278, p < 0.0001
EMERGE [2] Amyloid PET CL: drug-pbo difference — 64.2,
-1l 7 o000
CSF p-tau (pg/mL}: drug-pbo difference
—22.44, p=00005
CS5F t-tan (pg/mL): drug-pbo difference
— 11205, p=0.0088
P ri m a Donanemab 03367403 [5] i 1ADRS: drug-pbo difference 3.2 + 1.56; Amyloid PET: drug-pbo difference —85.06 CL
ry p=004
" Donanemab 04437511 [66] m 1ADRS: Amyloid PET:
Effl ca cy Intermediate tan population: 40% less decline  Intermediate tau population: 34% of participants
in drug vs. placebo; p < 0.001 achieving A clearance at 6 months; 71%
Combined tau populations: 23% less decline in of participants achieving AP clearance at 12
Outcomes drug vs. placebo; p < 0.001 months
Lecanemab 01767311 [3] b ADCOMS (12 months, 10BW): LS mean Amyloid PET (18 months, 10 mg/kg com-
drug-pbo difference —0.046 (90% CI bined); LS mean drug-pbo difference — .253;
—0.079, —0.012); p=0027 p <0001
Lecanemab 03887455 [4] m CDR-5B: drug-pbo difference —0.45 (95% C1  Amyloid PET: drug-pbo difference —59.12 CL

— 067, —10.23); p < 0.001

(95% CI —62.64, —55.6); p < 0.001

ADCOMS Alzheimer’s Disease Composite Score, BW biweekly treatment, CDR-58 Clinical Dementia Rating—Sum of Boxes, CL centiloids,
CSF cerebrospinal fluid, ADRS integrated Alzheimer’s Disease Rating Scale, LS least squares, pbo placebo, PET positron emission tomography,

SUVR standardized uptake value ratio

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Comparative Effectiveness | Primary Outcome

sxperimanial placebho Std. Mean Difference Std. Mean Difference
_Etudy or Subgroup Mean 30 Total Mean S0 Total Weight IV, Random, 35% Cl IV, Randam, 95% Cl
1.5.1 Lecanemab V3 placebo
Swanson CJ 2022 0835 282 152 1.24B E314 23 15.4% -0.18 [0.39, 0.02)
van Creck CH 2023 121 2337 EBE@ 166 2337 BFS 29.2% 019 [0, 010 L
Subtotal [95% CI) 1014 1113 450% 0,19 [0.28, -0.11] i

Heterageneily: Taw* = 0,00, Ch = 0,07, df = 1 (P = 053] 1*= s
Teast For overall effect; £ =437 (P = 0.0001)

1.5.2 Aducanurnal V5 placebo

Budd Hasbedain 5 2022 JEMERGE)  1.858 2724 547 1856 2845 548 258% 014 [0, -0U02] — &}
Budd Hasbedain 5 2022 ENGAGE) 1,701 2638 &BES 1863 2427 B45 2548% 002 <010, D13 ~ uE
Sevigny J 2016 063 2254 23 187 223 M 34% -0,54 [-1.09, D.o1] |
Sublatal (95% CI) 1125 1124  550% <011 [0.28, 0.07] -~

Halerpgeneily: Ta? = 0.01; O = 6.26, dl = 2P = 0.04}; 7= &%
Teat far averall effect: £ = 117 |P = [.24)

Total (35% CI) 2136 2237 100.0%  -0.14 [0.24, -0.03] -

= T a3 F 7 = i =d/p= L= 1 T 1 T t )
?EET'HB?FII |-El'|l'u|:"' 2?1?; E:':F' —H:?DI‘. Ii": {F oy e 0. -0.26 0 .25 5
% ek Bl o i Favows [@xperimental]  Favauws [pacebo)
Tast for sularsun difesances: Chif = 0700478 1 P = Dadh == 0%

Wu W, et al. The FDA-approved anti-amyloid-B monoclonal antibodies for the treatment of alzheimer’s disease: A
systematic review and meta-analysis of randomized controlled trials. Eur J Med Res. 2023;28(1).
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Comparative Effectiveness | Biomarker Outcome

expeerirmental placebho Std. Mean Difference Std. Mean Difference

_ Study or Subgroup Meagn Welght 1, Elxed, 95% €| [V, Fixed, 95% C

1.21 Lacanamab V5 placeho

Swangon T 2022 D.anE G049 44 .004 0123 g8 135.0% =259 [-5.08, -2.13] i

Subtotal {95% CI) a4 00 13.0%  -2.50 [-3.06, -2.13] .

Hetaroganeiy: Mat apolicable

Taet lar avarall alfacl: 2 — 100605 [F - 0,00001]

1.3.2 Aducanumab V5 placebo

Budd Hasbedein 5 2022 (EMERGE) 0268 0922 170 0013 0118 169 J6.3% =232 [-2.60, -2.04] -

Budd Haebedein 5 2022 [EMGAGE)  -D.235 0928 183 00001 DOBS 204 45.3% =214 [-2.44, -1.89] L

Sawigny J 2016 0268 018 #0003 0115 300 BaA% -2.32 [-5.05, -1.59) B

Subtotal (95% CI) ar4 3 BTG 2,23 [-2.41, -2.05] +

Helorogeney: Chi® = 36D, df = 3 {7 = 064}, = 0%,

Teat fior everall affect. 2 = 24 12 (P < 0.00001)

Total [95% Gl 418 482 MR 228 [2.44, «2.11] 4

Hetarogeneily: ChiE » 202, df = 3 [P« 0400 * = 0% _‘E :e . '2 “1

Tast for overall effect: £ = 2642 (P = 0.00001)
Test for spnamun dffarences: Chit =208 ffF=1/P =015 F=/1.0%

Favours [expenmantal] Fawours [placebo]

Wu W, et al. The FDA-approved anti-amyloid-B monoclonal antibodies for the treatment of alzheimer’s disease: A
systematic review and meta-analysis of randomized controlled trials. Eur J Med Res. 2023;28(1).
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Phase Il — lll Primary Safety Outcome

Agent Trial NCT Phase ARIA-E (%) ARIA-H (%) Symptomatic ARIA-Ein APOE  ARIA-E in APOE4
ARIA (%) helerozygoes (%) homozygoles (%)
Aducanumab 02477800 [2] 1IN 35.9 I18.8 2.8 (headache)  Carrier 42.1 62.2
{high dose) MNon-carrier 22.7
Aducanumab 02484547 (2] I 34.8 20.0 198 (headache)  Carrier 43.2 58.7
(high dose ) MNon-carrier 17.9
Aducanumab 02477800 and TII 35.2 19.1 26.0 359 G6.0
{high dose) 02484547
[36]
Donanemab 033674031[5] 1 26.7 30.5 f.1 3.9 44
Donanemab 04437511 [66] I 240 314 t.1 NA NA
Lecanemab 01767311 [3] IIb 25BW—19 25BW—3.8 25BW—1.9 25BW—26 APOE4 het-
5MNTH—2.0 5MNTH—I137 10 MNTH—04  5MNTH—2.5 erozygotes and
5BW—33 S5BW—I85 I0BW—12(all 5BW—36 homozygotes
10 MNTH—9.9 10MNTH—I1.1  ARIA-E) 10 MNTH—10.2  were grouped
10BW—9.9 10 BW—6.8 10 BW—14.3 in this study
(APOE4 +)
Lecanemab 0D38ET455[4] 1In 12.6 173 3.5 10.9 32.6

ARJA amyloid-related imaging abnormalities, ARIA-F amyloid-related imaging abnormalities, effusionfedema, ARIA-H amyloid-related imaging
abnormalities, hemorrhagic, APOE apolipoprotein E, BW biweekly treatment, MNTH monthly treatment, NA not available

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Comparative Effectiveness | Safety Outcome, ARIA-E

exparimental plrcebao Odd= Ratio Odd= Ratio
—Study or Subgroup Events Total Events Totsl Weilaht M-H, Floed, 959 G bi-H, Fixad, 95% G
1.2.1 Lecanemab V3 placebo
Swearsen T 2022 16 181 2 245 40% 1541 [5.04, 59.15]
wan Dwck GH 2023 13 &3 16 897 W% B4 [4.90, 1463 —a—
Subtotal (95% CI) 1054 1142 41.2%  5.95 [5.36, 14.95] -
Talal avenls 129 17

Hatermgonety: GhE = 052 f =1 (P =087 I = %
Tae! for gvargld sffect: £ = B.57 [P = D.0OO0DY}

1.2.2 Aducanumab ¥S placebo

Budd Haaberaln § 2022 (EMERGE) 188 541 13§44 B0% Z1.75[12.20, 3577 —m—

B Haeberlein 8 2022 [ENGAZE) 141 545 16 532 24.0%  11.28 [5.80, 18.1E] ——

Srvigry J 2018 13 az D30 0A% 53.01[00, 2467 *
Subtotsl (95% CIf 1118 1114 58.8% 16.00 [10.94, 23.66] &

Tatal events 342 20

Hatarmomanesy Ghd= 344 df =2 [P =018 12 = 42%
Tas! for awvargld eftact Z=1442 (P = Gudani )

Total ($5% CI) 2177 2288 100.0% 1314 [9.47, 17.87] 4
Total avants 41 46
Heberogenedy. Chi = 6.64, dl = 4 [F = DAEL I¥ = 403%

Tersd foor oeerall effmct: £ = 1843 (F < Gu00001)

Tas=t far subaroun diffarencas: Chif =321 df = 17/P = 0071 FE = AR R

| 1
0,005 Qi 1 10 200
Favours [exgarimental]  Favours [placsbn)

Wu W, et al. The FDA-approved anti-amyloid-3 monoclonal antibodies for the treatment of alzheimer’s disease: A
systematic review and meta-analysis of randomized controlled trials. Eur J Med Res. 2023;28(1).
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Comparative Effectiveness | Safety Outcome, ARIA-H

axparimantal placabo Qdds Ratie Cidds Ratio
_Btudy o Subgrowp Events  Total Events Todal Weight K-H, Bandorm, 95% Gl H1;I:'LR:|m.Ir|:u. 95% Cl
1.1.1 Lacanamab V5 placebo
S T F022 11 181 13 245 17.9% 1.3 [0.57, 5.00 N =
wvan Dyck CH 2023 185 Bog B1 897 256% 240 |1.58, 2.80] el
Subtotal (35% Cl) 10549 1142 43.5% 1.96 [1.41, 273 -5
Tolal evenls 166 Bq

Hederoganeity: Tau® = 0.01; Chi# = 112, df = 1 (P = 0.20); F=91%
Tesl Tar averall elfecl: £ =388 [F < 0.0001)

1-1.2 Aducanurmab W3 placeho

Budd Haabernsin 5§ 2022 (EMERGE) 181 £ 51 S04 25.0% 86 346, 6852 —
Budd Haebergin 5 2022 (ENGAGE} 183 E45 44 B3R a0y B0 426, 86T s
Sevigny J 2016 e az 2 38 HE% 1.2 016, 9.04] 5

Subtotal (95% C1) 1118 1114 56.5% 5.21 [3.74, 7.26] 4
Talal evenls aTa or

Hetaroganeity: Tau* = 0.03; ChiE = 281, df = 2 (P = 0.23); = 21%
Test Tor cverall effecl: £ =977 [P = 0.00007)

Total (95% CI) 2177 2256 100.07% 2,90 [1.64, 543 o
Toalal ewents = 191
Hetarogenaity: Taw = 0.234; Ol = 31.49, of =4 (P < 000001 ) 1 = 1%
Test for overall offect: 2 = 3,69 (P = 0.0003)

Tesl for subgroup differences: Chit = 1651, dl = 1 [F < L0001, 1*= B4 1%

002 04 i 10 50

Favours [experimental]  Fareours [placebng

Wu W, et al. The FDA-approved anti-amyloid-B monoclonal antibodies for the treatment of alzheimer’s disease: A
systematic review and meta-analysis of randomized controlled trials. Eur J Med Res. 2023;28(1).
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Learning Assessment — Question 2

Which of the following are the 1° efficacy / safety outcome
measures of the aducanumab and lecanemab pivotal trials?

a. IADRS / ARIA

b. CDR-GS/ARIA

c. CDR-SB/ARIA

d. MMSE / ARIA
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Anti-Amyloid mAb | Characteristics

Differences

@ A

species
PK
AB parameters
Infusion/
ARIA titration

Cummings J, et al. Anti-amyloid monoclonal antibodies for the treatment of alzheimer’s disease. BioDrugs. 2023;38(1):5.
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Aducanumab Status

* Futility Analysis Halted Trial: Mar 2019

 Expanded Data Analysis Reported CTAD: Dec 2019
— Reduction in clinical decline
—  Effects on cognition and function
— Reduction in amyloid/tau biomarkers

« Open Label Extension Studies Launced: March 2020
* FDA grants ‘Priority Review’: Aug 2020

e FDA Approval: June 2021

*  Major US insurers refuse to cover: Summer 2021

* Manufacturer announces removal of drug from
market: January 31, 2024

Patients may continue drug until: November 1, 2024

Alzforum. Therapeutics - ALZForum Web site. Available at: https://www.alzforum.org/therapeutics/search.
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Donanemab Status
Eli Lilly Announcement — March 8, 2024

* FDA action on Alzheimer drug, donanemab, delayed
* FDA convening panel of independent experts for discussion

Reason for Delay

* FDA seeks further understanding of safety and efficacy
* Focus on safety results in donanemab-treated patients
+ Efficacy implications of novel trial design

Previous Expectations
* FDA was expected to approve the drug in the first quarter of 2024

Postponed Decision

» Approval decision delayed until at least later 2024
+ Advisory panel meeting expected in Q1 or Q2 of 2024

Lilly Medical Affairs: update regarding donanemab (email communication, March 11, 2024)
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Anti-Amyloid mAb Clinical Trials

Study CADRO Target | Clinical Trial Lead
Phase No. Sponsor

Est complete
date

Aducanumab Amyloid B
Donanemab 3 Amyloid B
Lecanemab 3 AR oligomers

NCT04241068
NCT05310071

NCT04437511
NCT05026866
NCT05108922
NCT05508789

NCT01760005
NCT03887455
NCT04468659
NCT05269394

Biogen

Eli Lilly

Wash U SOM
Esai
Esai
Wash U SOM

Oct 2023
Dec 2025

Apr 2023
Oct 2027
Sep 2022
Apr 2027

Oct 2027
Sep 2027
Oct 2027
Jul 2027

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res & Clin Interv. 2023; 9(2).
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New AD Targets
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Hajjo R, at al. A review of the recent advances in alzheimer’s disease research and the utilization of network biology approaches for
prioritizing diagnostics and therapeutics. Diagnostics. 2022;12(12).
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AD Drug Pipeline
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Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res Clin Interv. 2023; 9(2).
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Learning Assessment — Question 3
@ FDA-approved Anti-amyloid mADb are currently
recommended in which AD patient population?

a. Early AD

b. Mild AD

c. Preclinical AD

d. Mild-moderate AD
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AD Drug Pipeline | Development Status

Phase | Phase I Phase Il

33

Need for Diverse Participants

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res Clin Interv. 2023; 9(2).
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AD Drug Pipeline | MOA - Phase 2

Proteastasis,
Proteinopathies
Growth Factors,
Howmones

o APOE B Lipids
. Aasculature
Circadian Rhythm

Neuropsychitric Dxldative
Symptoms Metabolism,  Stress

Cognitive
Enhancers

36% W

M T-Bialogics

- BT Agents
in Phase 2

S

Meurotransnltter =
FECERtHs

Synaptic plasticity/
heuroprotection

CADRO: Common Alzheimer’s Disease Research Ontology

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res & Clin Interv. 2023; 9(2).
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AD Drug Pipeline | MOA — Phase 3

Meurotransmitter
Circadiamn _ Feceptors

Proteostasis/
Proteinopathies

0 b
9% | 250, |
Symptome CPA T-Brial oS |

a ;74 36 Agents _ au

Coritive in Phase 3
Enthancers =7

42% ;f,- ':I I Bioenergatics " ¢ | .-"' - pmyloid

CENIT-5rrll
Moleculas

-l

Synaptic plasticity/

CADRO: Common Alzheimer’s Disease Research Ontology Neatiraprotectian

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res & Clin Interv. 2023; 9(2).
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AD Drug Pipeline | MOA — Phase |, II, Il

Gthier .‘F'haﬁe 1
Cell death Bl rhase 2
Neurogenesi [l hase 3

AFPLESLipds

Vasculature

Grosrth Factars Hormones
Fpigenrtic Begulatars
Circadian Ehythim
Proteosisls

linenergetics

Diicla tve SErecs

Synapee Plashory
inflarrmation

Tau

Bryloid

Transmitterg Recentars

0 F 4 E.II!- 1.:I:|.1J.'.'l1l-1-l1lE|l1'ElE:€ll.."'.!2|?.-ﬂ- MM 30
Mumber af Agents

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res & Clin Interv. 2023; 9(2).
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AD Drug Pipeline — 2024 Anticipated Data

AL002 (Alector/AbbVie)

— Monoclonal antibody targeting TREM2

— Activates TREMZ2 signaling to improve cell survival and activity

— Phase Il testing ongoing, Phase Ill development rights held by AbbVie
Fosgonimeton (Athira)

— Modulates HGF system for neuroprotection and anti-inflammatory effects

— Initial Phase Il trial in Parkinson’s disease dementia showed mixed results

— Phase I/l trial for mild-to-moderate AD underway, topline data expected soon
ALZ-801 (Alzheon)

— Oral disease-modifying treatment targeting amyloid oligomers

— Phase Il results showed preservation of hippocampus without increased risk of ARIA

— Phase lll testing ongoing, positive data may lead to partnerships

BioSpace. Five Alzheimer’s Data Readouts to Watch in 2024. Available at: https://www.biospace.com/article/five-alzheimer-
s-data-readouts-to-watch-for-in-2024/. Accessed 10 February 2024.



R RUTGERS
HEALTH

AD Drug Pipeline — 2024 Anticipated Data

PRX012 (Prothena)
— Next-generation anti-amyloid antibody with subcutaneous delivery
— Phase | trials ongoing, potential for best-in-class status
— Delayed clinical readouts, but continued interest

AXS-05 (Axsome Therapeutics)
— Symptom-treating drug for Alzheimer’s-related agitation
— Repurposed antidepressant tested against agitation

— Positive Phase Il and Phase lll data, second Phase Il study to
read out soon

BioSpace. Five Alzheimer’s Data Readouts to Watch in 2024. Available at: https://www.biospace.com/article/five-alzheimer-
s-data-readouts-to-watch-for-in-2024/. Accessed 10 February 2024.
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On the Horizon | Stem Cell Therapy

Agent Phase

Allogenic human mesenchy mal stem Phase 2
cedls

Amniabic and umbilical cord L sue Pz 1

Autologous adipose tissee denved Phagn 2

mesenchymal stem oells

Human mesenchymal stem cells Fhase 1

Humanumbilical cord blood der ved
mesenchymal stem calis

Mot applicable

Lomecei-B (mesenchymal stem cells Fhasa 2
derived from bone marrow]

SMEDL [autologous natural killler Phese 1
cedls)

Abbreviation: MCT#, Mational Climical Trial number.

Cummings J, et al. Alzheimer's disease drug development pipeline: 2023. Transl Res & Clin Interv. 2023; 9(2).

Clinical trial
HCTE
METOZEIIF 22

HCTOREYR29
RNOTO4452417

MNCTO40403 48

MNCTO49545 34

MNCTOS233774

HCTO4 678453

Sponsar
Stemedica Cell

Technologies, Inc

B3 StemCell

Mature Cell Ca, LEd,

Bernard {Barny)
Baumel

Samsung Medical

Center

Longeweran Inc.

MEGen Biotech, Inc.

Start date
201604601

201%-09-0
2023-02-01

20:19-10-08

2021-07-12

2021-12-28

2021-01-06

Primary
complation
date
2022-07-30

2024-03-20
2024-05-30

2023-05-01

2022-01-31

2023-09-29

2022-12-01
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il LS, FOOD & DRUG
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Early Alzheimer’s Disease: Developing
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Food and Drug Administration. FDA Guidance Document (March 2024). Available at: https://www.fda.gov/regulatory-
information/search-fda-guidance-documents/early-alzheimers-disease-developing-drugs-treatment. Accessed 22 March 2024.
o Arnrch far FOA

Gurdanos Documerss Submit Comments by 06/10/2024
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Learning Assessment — Question 4
@ Which of the following is a target of anti-amyloid
mADb currently in the development pipeline?

a. Tau protein

b. AB oligomers
c. Stem cells

d. TREM2
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Trial Match Alzheimer’s Association
ALZ.orgl/trialmatch Science Hub app
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NETWORKING FOR A CURE alzfo rum.org
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Key Takeaways

Anti-amyloid mAb target high molecular weight fibrillar AR
aggregates

Anti-amyloid mAb reduced AB demonstrated on amyloid
imaging, but clinical benefits in early AD are modest at best

Anti-amyloid mAb are associated with amyloid-related
imaging abnormalities (ARIA)

Numerous other anti-amyloid therapies are in various stages
of development; novel and multimodal therapies are the future
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