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Demence

* V roce 2010: 35 milionu lidi s demenci
* V roce 2030: 65 milionu lidi s demenci

 V roce 2050: 113 milionu lidi s demenci

Brodaty et al., 2011
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Distribuce a progrese neuropatologickych zmén v mozku

Alzheimer’s
amyloid
plaque

Alzheimer’s
NFT/tau

Jucker & Walker, 2013

Amyloid: Neocortex = =——> Limbic/MTL

NFT/Tau: Limbic/MTL —> Neocortex
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Amyloidovy PET s flutemetamolem
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Neurodegenerace u typické formy AD
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Typical amnestic variant AD Logopenic variant (PPA)
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Neuropatologicky definovane AD podtypy
“prevazne limbicky”, “Setfici hippocampus”
“typicky” (kombinace obou), minimalni atrofie

(Murray et al. 2011, Whitwell et al. 2012, Risacher et al. 2017,
Ossenkoppele et al. 2020)

Healthy Typical AD Limbic- Hippocampal- Minimal
controls predominant sparing atrophy

MTA = Right O Left O MTA = Right 3 Left 4
PA=0 PA=2 PA=0 PA=2 PA=0

GCAF=0 GCAF=2 GCAF=0 GCA-F=1 GCAF=0  Ferreira et al. 2019

MTA =Right 4 Left 4 MTA = Right 0 Left O MTA = Right O Left 0
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Tau/ Abeta 42 pomeér v mozkomisnim
moku

 tau/Abetad2 pomer > 0.52 = odlisi AD od
jinych typu demence (senzitivita 91%—-93%;
specificita 81%—84%)

* Predikce konverze z MCI do demence

Duits et al. / Alzheimer’s & Dementia 2014
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CSF and blood biomarkers for the diagnosis of Alzheimer's @ " @
disease: a systematic review and meta-analysis o

Bob Olsson, Ronald Lautner, UIf Andreasson, Annika Ohrfelt, Erik Portelius, Maria Bjerke, Mikke Holttd, Christoffer Rosén, Caroline Olsson,
Gabrielle Strobel, Elizabeth Wu, Kelly Dakin, Max Petzold, Kaj Blennow, Henrik Zetterberg

» T-tau, P-tau, AB42, NFL v mozkomisnim moku
» T-tau a NFL take v plasmeé!

Lancet Neurol 2016
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NIA-AA Research Framework: Toward a biological definition of

Alzheimer’s disease

Clifford R. Jack Jr.2", David A. Bennett®, Kaj Blennow®, Maria C. Carrillo®, Billy Dunn®,

Samantha Budd Haeberlein, David M. Holtzman9, William Jagusth, Frank Jessen!, Jason

Karlawishl, Enchi Liuk, Jose Luis Molinuevo', Thomas Montine™, Creighton Phelps™,

Katherine P. Rankin®, Christopher C. RoweP, Philip Scheltensq, Eric Siemers', Heather M.

Snyderd, and Reisa Sperlings

Cognitive stage
Cognitively Unimpaired Mild Cognitive Impairment Dementia
Biomarker Profile | AT~ (N)” | normal AD biomarkers. cognitrvely normal AD biomarkers with MCI normal AD
unimpatred biomarkers with
dementia
ATT () Preclinical Alzheimers pathologic Alzhemmer’s pathologic change with Alzheimer’'s
change MCI pathologic change
with dementia
ATTH (N)” | Preclinical Alzheimer’s disease Alzheimer’s disease with Alzheimer’s disease
MCI{Prodromal AD) with dementia
..-'!.+ T+(‘_\')+
ATT (N Alzheimer’s and concomitant Alzhemmer’'s and concomitant Alzheimer's and
suspected non Alzheimer’s pathologic suspected non Alzheimer’s pathologic concomitant
change, cogmtively nnimpaired change with MCI suspected non
Alzheimer’s
pathologic change
with dementia
A” T+(’_'~I}‘ non-Alzheimer’s pathologic change, non-Alzheimer’s pathologic change non-Alzhemmer’s
cognitively unimpaired with MCI pathologic change
AT (N with dementia
AT W*

Alzheimers Dement. 2018
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Diagnostické markery Alzheimerovy
nemoci: shrnuti

« AN muzeme stanovit ve stadiu demence, mirné
kognitivni poruchy, subjektivni kognitivni stiznosti, |
preklinicky

« Markery ukladani beta amyloidu (Casné, nekoreluji
s klinickymi symptomy) — amyloidovy PET, |
Abetad42 v mozkomisnim moku

« Markery ukladani p-tau (dynamicke, koreluji s
Klinickymi projevy) — 1 fosfo tau v mozkomisnim
moku (tau PET)

» Markery neurodegenerace (koreluji s kognitivnimi
symptomy a progresi demence): MRI mozku, FDG
PET, 1 T-tau v mozkomisnim moku
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Aducanumab, vyvoj chronologicky
: 4Ini protilatka proti Abeta plakam, viéetné
Wa nerozpustnych fibril

« 2015: Studie PRIME faze 1b (n=165, 54 tydni)
« 2015: EMERGE a ENGAGE - studie faze 3:
2x 1600 Iidi, paralelne, nekolik zmén protokolu za behu

» Brezen 2019: planovana futility” analyza — zastaveni
studii (data do konce prosince 2018)

» Data zpracovana pro dalsi 3m (dvojite slepych studii)
* Rijen 2019: FDA souhlasila s podénim névrhu
 Listopad 2019: FDA poradni komise

» /. cervna 2021: FDA vydava zrychlené schvaleni

« 8. cervence 2021: vstupni kritéria zuzena

* Plan: 9-leta konfirmacni studie faze IV (2030)
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ARTICLE

doi:10.1038/naturel9323

The antibody aducanumab r educes A3
plaques in Alzheimer’s disease

Jeff Sevigny'*, Ping Chiao'*, Thierry Bussiére'*, Paul H. Weinreb'*, Leslie Williams', Marcel Maier?, Robert Dunstan’,
Stephen Salloway’, Tianle Chen', Yan Ling', John O’Gorman', Fang Qian', Mahin Arastu', Mingwei Li', Sowmya Chollate',
Melanie S. Brennan', Omar Quintero-Monzon!, Robert H. Scannevin!, H. Moore Arnold!, Thomas Engber', Kenneth Rhodes',
James Ferrero', Yaming Hang', Alvydas Mikulskis', Jan Grimm?, Christoph Hock?*, Roger M. Nitsch?*§ & Alfred Sandrock'§

CDR-

Week 54

Placebo

3mg kg™

6 mg kg™’

y Placebo 1 3 6 10
10 mo kg~ (n=31) (n=27) (n=23)

m=29  (n=26) Sevigny et al., 2016

| |
Aducanumab (mg kg™')




o—~q A MUNT
A CEITEC UL W ED

Mozné nezadouci ucinky

* ARIA (amyloid-related imaging abnormality),
zejm. ARIA-E, zavislé na davce a vice u nosicu

APOE4 alely: 40%, polovina ukoncila studii

» 1 extracelularni tekutiny: CAA, perivaskularni
,CISteni”, zmeny integrity cev??

* ARIA-H: superficialni sideréza,mikrohemoragie

Aducanumab

Adverse event (n (%)) Placebo (n=40) Imgkg ' (n=31) 3mgkg'(n=32) 6mgkg!(n=30) 10mgkg ! (n=32)
Any adverse event 39 (98) 28 (90) 27 (84) 28 (93) 29 (91)
Serious event 15(38) 3(10) 4(13) 4(13) 12 (38)
Discontinuing treatment due to an adverse event 4 (10) 3(10) 2(6) 3(10) 10(31)

Common adverse events

ARIA 2(5) 2(6) 4(13) 11(37) 15(47)
Headache 2(5) 5(16) 4(13) 8(27) 8(25)
Urinary tract infection 4(10) 3(10) 2(6) 4(13) 5(16)

Upper respiratory tract infection 6(15) 2 (6) 2 (6) 2(7) 6(19)
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Design studii faze 3

Aducanumab Phase 3 studies EMERGE and ENGAGE

Studies

Geography/
sample size

Population

Doses

Primary
endpoint

Other endpoints

Two 18-month, randomized, double-blind, placebo-
controlled, Phase 3 studies

3285 patients at 348 sites in 20 countries

= Early Alzheimer's disease (MCI due to Alzheimer's
disease + mild Alzheimer’s disease dementia)
+ MMSE 24-30, CDR-GS 0.5, RBANS DMI score < 85
+ Confirmed amyloid pathology

= Two dosing regimens (low and high dose) and placebo;
randomized 1:1:1

= Change from baseline in CDR-SB score at 18 months

= Secondary: MMSE, ADAS-Cog 13, ADCS-ADL-MCI

= Tertiary (efficacy): NPI-10

= Sub-studies: amyloid PET, tau PET, CSF disease-
related biomarkers

Countries with active sites included:
Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Italy, Japan, the Netherlands, Poland,

Portugal, South Korea, Spain, Sweden, Switzerland,

Taiwan, United Kingdom, United States
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Skupiny (nizka vs. vysoka davka)

‘‘‘‘‘

10 mg/kg
carrier

Study-level Low dose High dose
treatment arms A » o
e N\ e N\
3 mg/kg 6 mg/kg 6 mg/kg 10 mg/kg
carrier noncarrier carrier noncarrier
l N J \ 2
Y

Integrated safety

dose groups 3 mg/kg 6 mg/kg 10 mg/kg

MunI
MED
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Aducanumab, vyvoj chronologicky

* Monoklonalni protilatka proti amyloid beta plakam,
vcetne rozpustnych oligomeru a nerozpustnych fibril

« 2015: Studie PRIME faze 1b (n=165, 54 tydnu)
« 2015: EMERGE a ENGAGE - studie faze 3 (78 tydnu):

2x 1600 lidi, paralelne, nekolik zmen protokolu za behu

« 21. brezen 2019: interim 8futility_“ analyza (n=803, 945),
do 26. prosince 2018, 50% pacientu dokoncilo 78
tydnu)

« Data zpracovana pro dalsi 3m (dvojité slepych studii)

- Rijen 2019: FDA souhlasila, Ze Biogen poda navrh

* Listopad 2019: FDA poradni komise

» 7. Cervna 202: FDA vydava zrychlene schvaleni

8. Cervence 2021: vstupni kritéria zuzena

* Plan: 9-leta konfirmacni studie faze IV (2030)??
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Vyssi davka: studie EMERGE

EMERGE: Clinical endpoints at Week 78

High dose aducanumab met all clinical endpoints assessing cognition, function and

behavior at Week 78
Primary endpoint Secondary endpoints Tertiary endpoint
CDR-SB MMSE ADAS-Cog 13 ADCS-ADL-MCI NPI-10
S - 3% 5 -
2 10 4
8 -10 A ‘§
S -25 -
o =3
@ o
> @ _a0 A
3 25 § 40
o € -55 -
g -
-40 Difference from placebo -70 -
- (95% C1) 40% B
& p value e ® -85
B Low-dose aducanumab || High-dose aducanumab -87%
-55 - n=543% n=5474 -10n *
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Amyloidovy PET

EMERGE: Amyloid PET showed dose- and time-dependent
reduction in B-amyloid pathology with aducanumab

Baseline SUVR (centiloid)

g 0.05 -1.394 (88.0) - 10 -
= 1.383 (85.3) 4 2
2 0.00 - - 0 E
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EQ  -0.05- [ § w
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g0 - 30 © g
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3 g. -0.20 - | 50 S 2
Es .0.25 | The amyloid level in the high dose £
g aducanumab group was reduced to ~25 - -60 B
3 -0.30 4 centiloid units at Week 78 -0.278 (-64.2) L .70 §
)
< -0.35 Analysis visit (weeks) L .80 §
0 26 78
Placebo n=159 129 93

Low-dose adu n=159 129 100
High-dose adu n=170 138 109
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Mozkomisni mok: biomarkery

EMERGE: CSF biomarkers of Alzheimer’s disease and
downstream pathology were impacted by aducanumab

treatment
ABy.4n p-tau t-tau

Anti-amyloid target engagement, Pathophysiology of Alzheimer's disease Neurodegeneration
pathophysiology of Alzheimer's disease
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Tau PET: spolecnée vysledky z obou
studii (EMERGE + ENGAGE)

EMERGE & ENGAGE: Aducanumab reduced tau
pathophysiology, as measured by MK-6420 tau PET

Medial temporal composite Temporal composite Frontal composite
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Kde jsme nyni?

* FDA schvalena lécba v USA: mésicni intravendzni
Infuse

* Klinicky efekt musi byt konfirmovan (faze V)

* 35% pacientu ARIA-E a 19% ARIA-H
(mikrohemoragie) v davkach 10mg/kg (n=1033)

* Nutnost provadeni opakované MRI
 Jaka kritéria pro vysazeni? Jak dlouho podavat?

« Jak s dalsimi studiemi? Aducanumab nebo
placebo jako kontrolni rameno?

« Duvéra ve vakciny v dobé COVIDu?
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Tolar et al. Alzheimer’s Research & Therapy (2020) 12:95 . 1
https://doi.org/10.1186/513195-020-00663-w AthEI mers
Research & Therapy
REVIEW Open Access

Aducanumab, gantenerumab, BAN2401, :;')
and ALZ-801—the first wave of amyloid- o
targeting drugs for Alzheimer’s disease

with potential for near term approval

Martin Tolar' @, Susan Abushakra', John A. Hey', Anton Porsteinsson” and Marwan Sabbagh®

« ALZ-801: pro-drug of tramiprosate (tbl)

« ALZ-801 selektivné inhibuje tvorbu AB42 oligomeru (rozpustnych),
nevaze se na nerozpustné plaky

« Klinicky efekt zatim pozorovan u APOE4/4 pacientu a AN
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Table 1 Late-stage anti-amyloid agents: selectivity for amyloid oligomers and clinical and biomarker effects in phase 2 and 3 studies

Clinical and biomarker profile Biogen Roche Eisai Alzheon
Aducanumab Gantenerumab BAN2401 ALZ-801/tramiprosate
IV infusion SC injection monthly IV infusion Oral tablet 265 mg
10 mg/kg monthly (225 mg and 10 mg/kg twice daily
1200 mg doses) twice per month
Amyloid oligomer selectivity +/= +/= ++ 4+
Blocks formation of
oligomers
Study population Early AD Early AD Early AD Early AD APOE4 Mild AD
All genotypes All genotypes All genotypes carriers APOE4/4 homozygotes
Cognition 27% No effect 47% 84% 125%
ADAS-cog (% benefit versus p=0.0097 p=0017 Not reported p=0.0001
placebo)
Function 22% No effect 26% 60% 81%
CDR-SB (% benefit versus p=0012 p=NS Not reported p=00197
placebo)
CSF p-tau (% benefit versus 15% *31% 13% Not evaluated
placebo)
Effects on other biomarkers Not reported *CSF t-tau CSF neurogranin, Preservation of
**CSF t-tau CSF NfL hippocampal volume
**(CSF NfL
Amyloid plaque removal +++ +++ +4+ No plaque interaction
Brain edema ARIA-E 35% (all genotypes) %28%—"42% 10% 15% (APOE4) 0% (all genotypes)

(% of overall population and
APOE4 carriers)

42% (APOEA4)

(all genotypes)

(all genotypes)

0% (APOE4)

Tolar et al., 2020
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Vysledky 2
Table 2 Anti-amyloid antibodies in early AD trials: clinical efficacy, safety, and PET imaging effects
Antibody Antibody type Target amyloid species Clinical efficacy PET imaging Safety profile
Aducanumab lgG1 human Plague, fibrils > > ADAS-cog 27% Amyloid PET ~ 80% ARIA-E 35%
Biogen N-terminal oligomers CDR-SB 22% Tau PET: significant ARIA-H 18%
reduction Headache 20%

Gantenerumab lgG1 human Plaque, fibrils, and ADAS-cog: no Amyloid PET ~ 75% ARIA-E 28-42%
Roche N-terminal oligomers effect to date, Tau PET: not evaluated ARIA-H 15-25%

and central phase 3 ongoing Injection site

CDR-SB: no effect
to date, phase 3

ongoing
BAN2401 lgG1 Large oligomers ADAS-cog 47% Amyloid PET ~ 90%
Eisai humanized (protofibrils) CDR-SB 26% Tau PET: not evaluated

N-terminal > plaque

erythema 13%

ARIA-E 10%

ARIA-H: not reported
Infusion reactions
leading to
discontinuations 2.5%

Tolar et al., 2020
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Take home message

« Aducanumab + dalsi molekuly ve vyzkumu s
moznym kognitivni efektem (BAN 2401, ALZ-
801 — jen u nosicu APOE47?, gantenerumab)

* Rozdilné pusobeni na nerozpustny amyloid
beta/ rozpustné oligomery — ARIA-E, ARIA-H

« Aducanumab: ve vetsim riziku n.u. pacienti s
APOE4 - vyssi davka — vySsSi efekt (a vice
n.u., zejm. u APOE4 nosicu — 35%!)

» Jen Y4 pacientu symptomaticka ARIA, ustup
edemu na MRI po nékolika tydnech (12-16t)



HPCEITEC e fag U

WORLD CONGRESS ON PARKINSON'S 202‘]
DISEASE AND RELATED DISORDERS 07 - 04 May

- Passes the IAPRD 2022 in Prague
- Talking Stick gional Organizing Committee Co-Chars

Teus van Laar
Congress Chair
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Erwin van Wegen
Congress Co-Chair
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Dékuji za pozornost



