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Immunotherapy	of	AD

http://neuroimmuno.blogspot.com/
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ANN NEUROL 2019;85:303–315 



Adverse	effects	a/w AD	immunotherapy

Liu,Y.-H.etal.Nat.Rev.Neurol.8,465–469(2012) 

• Neuroinflammation
• Synaptic dysfunction
à Cognitive worsening

• Neuronal death
à Brain atrophy?

• Microhemorrhage
• Vasogenic edema
à ARIA



ARIA	(Amyloid-related	Imaging	Abnormality)
• ARIA-E	(Edema)

R.A. Sperling et al. / Alzheimer’s & Dementia 7 (2011) 367–385 



Resolution	of	ARIA-E

Alzheimer’s & Dementia: Diagnosis, Assessment & Disease Monitoring 2 (2016) 75-85 



ARIA-H
• Microhemorrhage (microbleed)	and	superficial	siderosis

R.A. Sperling et al. / Alzheimer’s & Dementia 7 (2011) 367–385 



다른 그림 찾기 (SWI	vs.	GRE)
Susceptibility-weighted	imaging(SWI)	vs.	T2-GRE(gradient	refocused	echo)

• Microbleeds	in	SWI	and	GRE

R.A. Sperling et al. / Alzheimer’s & Dementia 7 (2011) 367–385 



ARIA-E	and	ARIA-H,	coincidental	

R.A. Sperling et al. / Alzheimer’s & Dementia 7 (2011) 367–385 

FLAIR GRE



Oops!	Oligomers	there!
Cerebral	Amyloid	Angiopathy	(CAA)

perivascular lymphatic drainage pathways 



Spontaneous	cerebral	amyloid	angiopathy-related	inflammation

R.A. Sperling et al. / Alzheimer’s & Dementia 7 (2011) 367–385 

Corticosteroids



Did	you	know?
• Anti-Abeta treatments	shrink	the	brain!



Donanemab Case

Eur J Neurol. 2021;28:e67–e68. 

“이것은 사라진 Abeta�volume�보다 1000배
넘게 더 줄어든 것이다!”
- Scott	Ayton
Melbourne	Dementia	Research	Centre,	
Florey	Institute	of	Neuroscience	and	Mental	Health	

NEJM (2021) 384;18 



Immunogencity of	Mab	(Donanemab)

Alzheimer’s Dement. 2021;7:e12112. 

placebo

Donanemab



Monoclonal	antibodies	to	Abeta (phase2/3)
Drug Sponsor Trial Phase Population Target Outcome
Aducanumab Biogen ENGAGE 3 Early	AD Plaques	and	oligomeric	Aβ Terminated	due	to	

futilityb

Aducanumab Biogen EMERGE 3 Early	AD Plaques	and	oligomeric	Aβ High	dose	arm	
positive	on	primary	
outcomeb

Crenezumab Genentech
/Roche

CREAD	1	&	2 3 Early	AD Monomeric	Aβ and	
oligomeric	Aβ

Terminated	due	to	
futility

Solanezumab Eli	Lilly EXPEDITION	3 3 Early	AD Monomeric	Aβ Terminated	due	to	
futility

Gantenerumab Roche SCarlet/Margue
rite	RoAD	OLEa

3	OLEa Early	AD Plaques	and	oligomeric	Aβ Terminated	due	to	
futility

Donanumab Eli	Lilly TRAILBLAZER-
ALZ

2 Early	AD Pyroglutamate	Aβ Met	primary	clinical	
outcome

Lecanumab
(BAN2401)

Eisai BAN2401-
G000-201

2 Early	AD Plaques	and	Aβ protofibrils Did	not	meet	
primary	outcome
Secondary	
outcomes	positive

https://doi.org/10.1007/s00415-021-10790-5 
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DONANEMAB

https://www.alzforum.org/therapeutics/donanemab;
Slide from 서승완교수님 (한림대)

Neurobiology of Disease 144 (2020) 105010; 



pE Abetap3-42

Molecules 2018, 23, 924 



No	hemorrhage	with	donanemab’s	pre-drugs
Hippocampus Cortex

Plasma	Abeta40 Plasma	Abeta42

bapineuzumab donanemab

Neuron 76, 908–920, December 6, 2012 



Donanemab - Cognition

NEJM (2021) 384;18 



Donanemab – PET	(Abeta,	tau)

NEJM (2021) 384;18 



Alzheimer’s Dement. 2021;7:e12112. 



LECANEMAB (BAN2401)

https://www.alzforum.org/therapeutics/lecanemab
Slide from 서승완교수님 (한림대)



LECANEMAB PHASE II (2021)

PRODROMAL/MILD 
AD

BASELINE Aβ +

72 WEEKS

N = 856 

Amyloid PET SUVr

Alzheimers Disease Composite Score CDR-SB ADAS-Cog 14

Slide from 서승완교수님 (한림대)
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Monoclonal	antibodies	to	Tau	(phase2)
Drug Sponsor Trial Population Target Phase Outcome
Gosuranemab
(BIIB092)

Biogen TANGO Early	AD N-terminal	
epitope

2 Terminated	due	to	lack	
of	efficacy

Semorinemab
(RO7105705)

Roche/AC	
Immune

TAURIEL Early	AD N-terminal	
epitopes

2 Failed	phase	II

Semorinemab
(RO7105705)

Roche/AC	
Immune

LAURIET Moderate	AD N-terminal	
epitopes

2 Completes	September	
2021

Tilavonemab
(ABBV-8E12)

AbbVie/C2N	
Diagnostics

NCT02880956 Early	AD N-terminal	
epitope

2 Terminated	Jul	2021

Zagotenemab
(LY3303560)

Eli	Lilly NCT03518073 Early	AD Mid-region	and	
N-terminal	
epitope

2 Terminated	Oct	2021

https://doi.org/10.1007/s00415-021-10790-5 



SEMORINEMAB

• Anti-tau	IgG4	antibody	
• targets	extracellular,	not	intracellular,	tau.	

• antibodies	with	reduced	effector	function	in	an	effort	to limit	microglial	activation	leading	to	inflammatory	
responses	

• In	October	2017,	Genentech	started	TAURIEL
• a	Phase	2	study	in	457	people	with	prodromal	or	probable	AD	à failed

• In	February	2019,	Roche	started	LAURIET,	
• another	Phase	2	study	in	272	people	with	a	diagnosis	of	probable	AD	conirmed	by	amyloid	positivity

• 43.6%	slowing	of	decline	on	the	ADAS-Cog11	

Neurobiology of Disease 144 (2020) 105010; 



Reduced	effector	
function

Lee et al., 2016, Cell Reports 16, 1690–1700 



JBC, Volume 287, Issue 23, 1 June 2012, Pages 19440-19451

https://www.sciencedirect.com/science/journal/00219258/287/23


No	effector	function	could	be	better

Lee et al., 2016, Cell Reports 16, 1690–1700 

https://www.sinobiological.com/research/receptors/fc-receptor



Tau-acetylation

ADEL-Y01 (ADEL©)



Discussion
• Target	population

• Stage	of	AD
• Heterogeneity	of	AD	/	pure	AD?

• Long-term	safety	issues
• Brain	atrophy
• ARIA-E/H
• Anti-drug	antibody

• Socioeconomical	impact
• High	cost	and	reimbursement
• MRI,	PET	scan	availability


