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LE ORIGINI
DELLO

Immunization with amyloid-3
attenuates Alzheimer-
disease-like pathology

inthe PDAPP mouse

(APPVal717Ph)

IMMUNIZZAZIONE A6
SETTIMANE: effetto
preventivo sulla formazione di
depositi di amiloide

IMMUNIZZAZIONE A 11
MESI: effetto di riduzione
marcata dei depositi di
amiloide
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(Schenk D et al, Nature, 1999)



LE ORIGINI
DELLOIl MMUNOTERAP

La vaccinazione
attiva con amiloide
previene Il deficit
cognitivo In
modelli animali di
Malattia di
Alzheimer

(Morgan D et al, Nature, 2000)



AD: DISEASE MODIFYING

AGENTI CHE
RIMUOVONO
AMILOIDE
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EFFETTI DELLOI MMUN ¢
PASSIVA

Bapineuzumab

Screening Week 78

Imaging:

Effetto di
riduzione del
carico di
amiloide visibile
alla PET con
PIB




EFFETTI DELLOI MMUN ¢
PASSIVA

ClhinicalTrials.gov § DEGLI STUDI
5l | FIRENZE

NO EFFICACIA CLINICA In AD lieve - moderata
Bapineuzumab (Pfizer) -fase Il
Solanezumab (Lilly) -fase Il

UNIVERSITA

NO EFFICACIA CLINICA in AD lieve
Solanezumab (Lilly) - fase Il (amy+)
EXPEDITION 3

IN CORSO DI VALUTAZIONE in podromal AD (MCI
due to AD) : fase lll (amy+)
Solanezumab (Lilly)

Gantenerumab (Roche)
Crenezumab (Roche) e ADUCANUMAB (Biogen)




MOTIVI DEL FALLIMENTQO ?

v Fase avanzata di malattia
v Selezione scorretta
v Preclinical model: topo -uomo
v Cascata amiloide
v Passaggio della BEE
v Dosaggio/sicurezza
v Target del farmaco



ANTICORPI ANTIAMILOIDE: sono tutti
uguali? NO

Manufacturer Origin Isotype Outcomes in latest

stage trial

Solanezumab Eli Lilly Mid-domain | Humanised IgG1 ble, Sequestration  Negative dinical

(NCTOF60005, MONOMEric, of soluble outcomes in two phase 3

MCTO1900665) non-fbrillar monomeric AR trials in mild-to-moderate

JE Alzheimer's disease;

possible slowing of
cognitive decline in mild
disease

Bapineuzumab  Phzer/Johnson | N-terminus | Humanised IgG1 All forms of AB| Microglia- MNegative clinical

(NCTOO575055, & Johnson (fibrillar, mediated outcomes in two phase 3

NCTDO0574132) oligomeric, clearance trials despite significant

MONOMEric) decrease in amyloid PET

and phosphorylated tau
concentrations in
cerebrospinal fluid

Crenezumab Roche/ Mid-domain | Humanised IgG4 Allforms of AB| Microglia- Negative clinical

(NCT 01397378, Genentech (fibrillar, mediated outcomes in phase 2 trials

MCTO1723826, oligomeric, clearance in mild-to-moderate

NCT01998891) MONOMEeric) Alzheimer's disease;
possible cognitive
slowing in mild disease in

(Scheltens P, Lancet, 2016)

patients given high doses



ANTICORPI ANTIAMILOIDE: sono
tutti uguali? NO

Manufacturer Origin Isotype Possible Outcomes in latest
mechanism ofl] stage trial
AT
BAN2401 EisaifBiogen N-terminus | Humanised IgG1 Fibrillar and Microglia- No phase 2 trials yet
(NCT01767311) oligomeric AR | mediated completed
dearance
Gantenerumab  Roche/ N-terminus | Human (phage IgGl Fibrillarand | Microglia- Megative clinical
(NCT01224106, Genentech and mid- display library oligomeric AR | mediated outcomes in phase 3 trial
NCTO2051608) domain and affinity cearance for prodromal Alzheimer's
maturation) disease
Aducanumab Biogen/ N-terminus | Human (RTM) IgG1 Fibrillar and Microglia- Dose-dependent decrease
(NCT02484547, Meurimmune oligomeric AR mediated in amyloid PET and
NCTO2477800) clearance cognitive decline in early
Alzheimer's disease (mild
l cognitive impairment and
mild disease) in interim
! R analysis of phase 1b trial
Tossicita

(Scheltens P, Lancet, 2016)



ADUCANUMARB: studio di fase 1b

Studio randomizzato, controllato, in doppio
cieco Aducanumab (a dosi diverse)/placebo In
soggetti prodromal o mild AD (MMSE>20)
e AU PETH+ (dur at a

valutare sicurezza e tollerabilita
+

oexploratory clinica

nature
(Sevigny J, 2016)




ADUCANUMAB

+
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ADUCANUMAB

Baseline Oneyeer The antibody aducanumab reduces A3
an plaques in Alzheimer’s disease
X z‘ \ B Placebo
& Effetti sull 8

con Florbetapir):
ADUCANUMAB riduce |l
carico di amiloide alla PET
INn modo dose e tempo
dipendente (p<0,001) (non
Influenzato da apo E )

(Sevigny J, Nature, 2016)



ADUCANUMAB

CDR SOB: a 1 anno rallentamento nella progressione clinica nel

gruppo Aducanumab 10 mg/Kg vs placebo (p<0,05, non
corretto per c.m.)
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Dose-response P < 0.05 at week 54 based on a linear contrast test



ADUCANUMAB

MMSE: a 1 anno rallentamento nella progressione
clinica nel gruppo Aducanumab 3 e 10 mg/Kg vs placebo (p<0,05, non
corretto per c.m)
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Dosa-responsa P < 0.05 at week 52 based on a linear contrast test



ADUCANUMAB: ARIA

ARIA: amyloid -related imaging abnormalities

ARIA -E: vasogenic-edema: dose dip , apoE
ARIA -H: ARIA haemorrhages or superficial

siderosis
Aducanumab
Placebo 1 mg kg™ 3mg kg™’ 6 mg kg™ 10mg kg™’
ARIA-E, n (%) 20% 0 1(3) 2 (6) 11(37) 13 (41)
By ApoE ¢4
ApoE ¢4 carrier 0 1(5) 1(5) 9 (43) 11(55)
ApoE &4 non-carrier 0 0 1(9) 2 (22) 2(17)
Isolated ARIA-H, n (%) 2(5) 2 (6) 3(9) 0 2(6)
ApoE &4 carrier 2(8) 1(5) 2(10) 0 2(10)

ApoE &4 non-carrier 0 1(8) 1(9) 0 0




The amyloid hypothesis of Alzheimer’s disease at
25 years

Dennis | Selkoe™" & John Hardy*™"

NON SOLO AMILOIDE

Pending issues

What are the toxic species of Ap and tau?
What is the connection between AP and tangle pathology? Is it direct

and cell autonomous or does it involve non-neuronal cells?
What is the mechanism of pathology spread and does understanding
this spread provide therapeutic opportunities?

What is the function of APP and does AP have a function?
CWA studies have identified cholesterol metabolism, the innate

immune system, and endosomal vesicle recycling as important patho-
genic processes in AD: how do these relate to each other?

(Selkoe D e Hardy J, EMBO, 2016)



Revisione patogenesi AD: nuove
strategl e terapeut
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Update on Alzheimer’s Disease
T herapy and Prevention ClinicalTrials.gov
Strategies (Grahamwveta) Annu. Rev. Med. 2017. 68:413-30

Target type Name Therapy type Status Company

Tau aggregation Rember TM Small molecule | Discontinued TauRx Therapeutics Ltd.

inhibitor

N N/
Tau aggregation TRx0237 Small molecule | Phise I1I .| TauRx Therapeutics Ltd.
- hibitor (LMTX) (Gauthier S, 2016)
P m——
p-Tau clearance @@ Immunotherapy | Phase I Axon Neuroscience SE(Novak P, 2017)
(active) |Phase 1 |
p-Tau clearance ACI-35 Immunotherapy | Phasel AC Immune SA, Janssen Pharmaceutica
(active)
Microglial Alzhemed ™ Small molecule | Discontinued Neurochem, Inc.

activation inhibitor

P
Microglial @@ Small molecule || Phase III Pfizer, Inc., TransTech Pharma, Inc., vIv

activation inhibitor Therapeutics
Microglial Ibuprofen Small molecule | Discontinued

activation inhibitor
Microglial Flurizan™ Small molecule | Discontinued Mpyriad Genetics, Inc.

activation inhibitor
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Safety and immunogenicity of the tau vaccine AADvacl in
patients with Alzheimer’s disease: a randomised,
double-blind, placebo-controlled, phase 1 trial
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IMMUNOBLOT:
Anticorpi (prodotti
alla 24 settimana
dopo 6 dosi)
riconoscono le
forme patologiche
di tau (linea 1 e 2)
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per troncata di tau

rispetto alla forma tau
fisiologica 02

(NovaK P, Lancet Neurol, 2017)



AZELIRAGON: RAGE INHIBITOR

RAGE, recettore per i prodotti di glicazione avanzata



