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Outline

1. The priority of dementia
2. What goes wrong in Alzheimer’s disease?
3. Hypothesis driven research: 
 -Anti-amyloid therapies for Alzheimer’s disease
4. Data driven research
5. The landscape of treatments for Alzheimer’s disease



• Loss of memory and/or other mental abilities severe enough to interfere with daily life

• Gradual loss of brain cells 

• Insidious, chronic and persistent

• Alzheimer’s disease (~ 60-80%)

• Vascular dementia

• Parkinson’s disease

• Dementia of the Lewy Bodies

• Frontotemporal dementia

• Huntington’s disease

Dementia



Alzheimer’s disease International: World Alzheimer’s Report 2021



Lancet Public Health, 2022

Dementia: the scale of the problem



Services and spending on dementia

Australian Institute for Health and Welfare: Dementia in Australia Report 2021



Amyloid plaque Neurofibrillary tangle

Alzheimer’s disease is defined by abnormal 
deposits in the brain



Alzheimer’s Pathology imaging
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Amyloid hypothesis

My own research! 















Humans and mice share a 
high degree of genetic 

similarity ~ 85%!





Lecanemab: antibody against amyloid



(astrocyte cell) (nucleus) (amyloid) 

Testing a drug candidate in the lab



Testing a drug candidate in mice

Lord et al Neurobiology of Disease, 2009





New drugs for Alzheimer’s disease



Current drugs are 
very effective at 
lowering plaque



But do these drugs 
improve cognition?

Ackely et al, BMJ, 2021



Lecanemab and Donanemab



ARIA: Amyloid related Imaging Abnormality

gantenerumab
• Asymptomatic or symptomatic

• Can be severe: Deaths of several 

people attributed to ARIA 

• Long-term clinical significance 

uncertain

Severity: Area/number – often only 
reported as % prevalence 



Will therapy lead to long term benefit?



Kim et al., Sci Rep, 
2020





Placebo         

Leca nem ab

What is the long-term benefit of anti-amyloid drugs?



What is the long-term benefit of anti-amyloid drugs?



What is the long-term benefit of anti-amyloid drugs?



aducanumab lecanemab donanemab

USA

Aus

Withdrawn Approved Approved

Rejected

Anti-amyloid drugs in the approval process

Under 
consideration

EU Rejected recommended Under 
consideration

UK Rejected Approved
(not reimbursed)

Approved
(not reimbursed)

Rejected
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Prior
knowledge
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Low energy production = increased cell death!
Can we create a drug to increase energy and prevent 

cell death?







New drug trials 
for Alzheimer's 

disease

Cummings et al Alz&Dem Translational Research & clinical interventions, 2024



New drug trials 
for Alzheimer's 

disease

Cummings et al Alz&Dem Translational Research & clinical interventions, 2024



Modifiable Risk Factors

Australian Institute for Health and Welfare: Dementia in Australia Report 2021
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