Current research action in dementia patient management
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Alzheimer's disease (AD) is the most common form of dementia. It is characterized by an imbalance between the production and
clearance of amyloid (3 (AB) and tau proteins. In AD these normal proteins accumulate, leading to aggregation and a conformational
change forming oligomeric and fibrillary species with a high B-sheet content. Active and passive immunotherapeutic approaches re-
sult in dramatic reduction of AB pathology in AD animal models. However, there is much more limited evidence in human studies of
significant clinical benefits from these strategies and it is becoming apparent that they may only be effective very early in AD.
Recently, one year of monthly intravenous infusions of aducanumab in prodromal or mid AD reduced brain AB in a dose- and
time-dependent manner. Vaccination targeting only tau pathology has shown benefits in some mouse studies but human studies are
limited. Beta secretase (BACE 1) inhibitors are also investigated in prodromal AD and mild AD. The treatment targeting beta amyloid
could result in amyloid-related imaging abnormalities (ARIA) such as vasogenic edema and sulcal effusions (ARIA-E) or micro-
hemorrhages and hemosiderosis (ARIA-H). The ARIA is more common in APOE &4 carriers and the patients receiving high-dose

treatment.
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Table 1. Active immunotherapeutic approaches for Alzheimer’s disease

A7t FehE el AN17828 Fof uighd 3AE9] A}
BAo|A 2] ofd 2 o] =3 (amyloid plaque)o] A2
270l AU o] elx] AN1782E Fo] - ¢
Aoz FAFAE gkA|ut o} Zol=ato] AalE Q)
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T (Bapineuzumab)& 4709 & 830,15 mg/kg,
0.5 mg/kg, 1 mg/kg and 2 mg/kg)w o2 UFo] 785
F 130k AAFAR Folaa sk} Hmat e
H|, Alzheimer's Disease Assessment Scale-Cognitive
subscale (ADAS-Cog) 52| QA 7|5 H7}lollA ek
wlgo] el Evh AT ek Table 2. T
L} ALE 404 APOE £ BOlAHE ol Hhl i
Fojpald gjekzel Wate] frola AlA7lse] )Mol
BAFA. 11CPIB PET RN w35 T ol

Vaccine Company AB Target Stage Status
AN1792 ELAN/Wyeth AB42 Phase Il (2000-2002) halted, no clinical improvement,
encephalitis in 6% of subjects

CAD106 Novartis AB1-6 Phase | AB titers, no change biomarkers

Phase I Not reported
ACI-24 AC Immune B-sheet conformation of AB peptide  Phase I/lla Not reported
AFFITOME ADO02 Affinis AG/GSK Mimotope of unmodified AR Phase I Not reported

N-terminus

ACC-001 Janssen/Pfizer AB1-6-QS21 Phase Il Not reported, finishing
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Table 2. Passive immunotherapeutic approaches for Alzheimer’s disease

Aof x|zl oxf A S

Company Vaccine Stage Status Epitope and AB Target
Janssen/Pfizer ~ Bapineuzumab Phase Il No clinical improvement, ARIA toxicity noted Humanized 3D6, anti-AB1-5, binds all forms
AAB-001 Phase Il Not improvement, halted of AB (monomeric, oligomeric and fibrillar)
Eli Lilly Solaneuzumab  Phase lli(2)  No improvement overall, secondary analysis slight ~ Humanized mAb266
improvement in early AD Anti-AB16-24,
Ad Phase Il Ongoing, asymptomatic AD with positive PET bindings monomeric A
Biogen Aducanumab Phase b Concluded, Benefit in MMSE and CDR-SB at 3 Full human IgG1, to aggregated A (fibrillar
and 10mg/kg doses, ARIA toxicity noted and oligomeric)
Phase Il Ongoing, ENGAGE and EMERGE trials will assess
the efficacy and safety of aducanumab in
approximately 2,700 people with early AD
Hoffman-La Gantenerumab Phase Il Ongoing Antibody to fibrillar form of Ap
Roche DIAN Phase Il Ongoing in autosomal dominant AD Positions 3-12; 18-27
Hoffman-La Crenezumab Phase lll Ongoing in prodromal and mild AD Hu IgG4 anti-multiple epitopes Ap1-40,
Roche ABBY Phase Il No difference in biomarkers/ FDG-PET bindings all forms of AB
BLAZE Phase Il Ongoing in EOAD families with PS1 mut. E280A (monomeric, oligomeric and fibrillar)
AP Phase Il

AP, alzheimer's prevention initiative.
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2 &5= SE-E8H] (monoclonal antibody)o]tH(Table 2),
BroA FTE g=sto|HAn] AAES GO = 27)
o] 34} QA E(EXPEDITION 1, EXPEDITION 2)0] A]
Y= At 18701 FoF 400mge] LTS 450tk
Al FARSES flekr ) vl 01?47]b oA
o)k ajo|7} wAH A gt a2 A dzsloln
A SRSl A = ST —Eroiﬂoﬂ/ﬂ efatel H
sto] frefatAl *1A71% 0] i HAr EeplFd Fo

A= ARIAZ} BEE ] 5 h:} 2013-2016 ) A=
Z3fo| M|l FAES o el 3% o
} A8 (EXPEDITION 3)& A 10}93% LI S e B

ol gk AA75 2 WA a7 A=A Tt

&o*mSHJ

tHettl B Iel] 20174 MI36t F=A=tste] - 29% -

‘Dominantly Inherited Alzheimer Network (DIAN) ¢4

= EdWe] AL Welxl dzsfo| Al gkt
Vg oA Edo] fradxte] Blxtolut o}z S
of A - Arlgt 7IEES o sk AR
o2 o7)d EElilFHEol A=Al ). ‘Anti-Amyloid
Treatment for asymptomatic Alzheimer's disease (A4)
AT 05A] o)dolal opdRo|= PETOAN F4 &S
Hole S/4ddA g=3lo|HH (preclinical AD) #A}&
= o= SeplFaat oks vlashs ddAI el
DIAN XA F o= 7H W F % (Gantenerumab) o] 2f
GFEIA = A5 olA] AR Sk, R
W5 dEpoblzol=o] 2 Agaka, vlAok
Fo] eteld2ol= EAAHg(phagocytosis)S& &/}
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12} Mini-Mental State Examination (MMSE) 22-26%]
o] A& #ASelM T g ATy AHFARL
oA Frefst Q1A 7152] 7R o] FF =Tt BLAZE AT
N AR % EFE FEstoln A B tho
2 190] 18] 2FE S5 F4 e P FAe
a1 o wgteld Rol= HH o] 7HAE 13 FEA W
2 3ol slokmst wmsiall fela Aol BaeA
ottt A= AEA (prodromal AD)9F A=
oA FAAES ez 19 13] IYuFHES 3
WEALR ksl Qfoky) v s 34 A S 713
skaL Qlek. o714 12} FrA W= CDR-SBo|th, 21 €]
o] ZE1]o}¢] PS1 mutation (E280A)2 7}zl 7}A ol 4] o}
2 Zu] F2do] WA k2 3007 e] PS1 mutation
(E280A) HRIZAFES o= AbulFys 199 13
Al ZAE sdz7F ¢Jekd u|wEl:= Alzheimer's
Prevention Initiative (API) $37-7} 23] o]t} (Table 2).

A 71 717 2 FEL ol E(Aducanumab)
olt}, op7F WS AT FAL A Hel HEto|ER
o] o 2H-g-sh= 1gG @A oItk "PRIME” A7H0llA] 16618
of A7etA B Ar dzstoluAu] SAAES hFo R
52F BoF Y9, 1 mg/kg, 3 mg/kg, 6 mg/kg, 10 mg/kg
o) obF7h I 4Fuhh 13] G154} shelct. obalzol
T PETOA H|gtold2o]=o] &4 o] #ztd =S
oz 3H9laL, ol U 20| PETE 2459 ATFE A
Aol AEFstdet. ofdR2o|= PETOA &l Bd|s}
of etobrzole] o] 2ashe 7o) BRI
o}, w8 MMSE 5ol 3 mg/kg# 10 mg/kg ol
X gokzoll vlako] folabA AN sk 2:710] UAEY
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Table 3. Beta secretase | (BASE 1) inhibitors for Alzheimer’s disease

frolatAl Ed=E o] #EEHIUTH HElold R o=
Ao gl ofgk HFFolt HEF o] ARIAZ} 1 mg/kg,
3 mg/kg, 6 mg/kg, 10 mg/kg T Z}zZtoll A 6%, 13%,
37%, 47%= &) vleldte] AJds] HHEA =S
t}, 3] APOE e4 HOlx}olA o] vidslA &=}
A= A7EA B AE dzsto|H Al FA=S
S 2 3% AFE JAYstaL
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Beta secretase 12 o} R2o]= A7k =S
AR 425 Qs Eolth. dA] BACE 1 JA|A|7
stolm o] XgAR JhEtEo] ARl
1Y ZFo|th. MERKOAM &= AEolA 5% &
A1l FAELS WA O E VerubecestatE ¢ k3 v
Phase TI/III YA ES A8sle] 2016 o) 3
AldsE e, A mad Yok el 1Ak AW
ADAS-cog®} Alzheimer's Disease Cooperative Study -
Activities of Daily Living (ADCS-ADL)ol|A] 2|8} 2}o]
7F HEER] ol AFE FHEIA o] ATolAlE
g=slo|mx|uf o] ZIcto] Q1A o 2rt Al E Gl of
Fol= PETY ¥ A o] Hlgfold Zo|=5 ZA48lo]
o] Wglopd 2ol S o5 ItA|= gk, Egh
MMSE 15-269] 325
W) Bl ol TElo] ool Eat froldhAl ek
= 7Feds wiAE 5 glok. dAAl A7eAle] g=stol
W SAES Ao 2 5= Verubecestat] 34 AAFA|
2 A& 5L Yltk(Table 3).
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™
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Company Drugs RCTs Status

Merk Verubecestat (MK-8931) Phase II/11l, mild to moderate AD No improvement
Phase Ill, prodromal AD Ongoing

Astrazeneca/ AZD3293 (LY3314814) Phase I/l (Amaranth), prodromal to mild AD Ongoing

Eli Lilly Phase Ill, mild AD (Daybreak study) Ongoing

Eisai E2609 (Elenbecestat) Phase Ill, MCl and mild AD Ongoing

Novartis CNP520 Phase Ill, preclinical AD Ongoing
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