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Correct diagnosis and prognosis of the 

dementias is hard!

Clinical criteria for Alzheimer’s Disease have only 

Sensitivity 70-80%, Specificity 70% 

• Knopman DS, Neurology 2001- average of 13 studies with 

pathological confirmation

• Beach TG, J Neuropath Exp Neurol. 2012. NIA AD Centers

30% of “AD” patients referred to clinical trials are amyloid 

negative 

Clinical diagnosis requires dementia so it is late and only 

has moderate accuracy!



• 50% of MCI will progress to AD dementia 

• 15-20% have other dementias. 

• 35-40% do not develop dementia. 

Mild Cognitive Impairment (MCI) 

precedes dementia but has variable 

definition and low disease specificity.
 

MCI is a symptom not a diagnosis.



Alzheimer’s Pathology

1. Extracellular Beta-amyloid Plaques

2. Intracellular Neurofibrillary Tangles (tau aggregates)

2004

2013



• C2N through Healius Pathology Australia provide access to 
PrecivityAD2 blood test (88% accurate for AD) for $1500 AUD

• LabCorp in USA providing Fujirebio Lumipulse pTau217 for $185 USD

• Roche completing international trial of pTau181 and pTau217 on 
Elecsys platform

• Beckman-Coulter validating pTau217

• pTau217 (ALZpath and Janssen) kits are available for Quanterix SIMOA 
immunoassay platform in Australia

• “Real world” trials are underway in Australia in memory clinics and 
primary care run by Australian Dementia Network (ADNeT) and Florey

Blood Diagnostics for Alzheimer’s Disease are 
Coming!



Amyloid Antibody Therapies are Coming!

• Lecanemab (Eisai) approved and funded in USA, Japan, South Korea 
and China but not by EMA (Europe). UK approved but not NHS 
funded. Recent negative TGA decision in Australia under appeal.

• Donanemab (Lilly) approved by FDA. 

• Preclinical prevention trials are in progress.

• Both drugs require proof of amyloid by PET or CSF. Amyloid PET at 12 
months recommended for Donanemab to determine need for 
continued dosing. 

• Better results at low Tau load (neurofibrillary tangles) on PET.



The need for early accurate diagnosis of AD has never been 

greater but there are cost and accessibility restrictions on PET

and reluctance in many countries to have a lumbar puncture.

How good are the blood biomarkers for AD?

Where can they replace PET?



Medicare rebate for FDG PET 
for AD available since 
November 2021
- 17,500 performed in 2023
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18F-FDG PET Patterns in Dementia



FDG PET Patterns:
Limbic Predominant Age related TDP-43 Encephalopathy (LATE) versus 

Alzheimer’s disease

LATE

AD



2004: Beta-amyloid PET Begins

11C-PiB

Inventors:

Chet Mathis 

William Klunk

University of Pittsburgh

Alzheimer’s 

Disease



Amyloid scan : Negative



Amyloid scan : Positive



A PET: Dementia Specific Patterns

Rowe CC, et al. Neurology 2007. 
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Villemagne VL, et al. Lancet Neurol. 2013.
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% Healthy population PiB+ve

< 60 yrs data 
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Washington 

University
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Rowe CC, et al. Amyloid imaging results from the Australian Imaging, Biomarkers and Lifestyle (AIBL) study of aging,

Neurobiology of Aging 2010.      Citations 1,127



Time (Years)

MCI to dementia:

A level vs disease progression
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Normal to Mild Cognitive Impairment:

Time (Years)

Low <15 CL

Uncertain 16-25 CL

Mild-moderate 26-50 CL

High 51-100 CL

Very High >100 CL

A Level

van der Kall LM, … Rowe CC. Association of -Amyloid level, clinical progression and longitudinal cognitive change in normal older individuals. Neurology 2021 



Alzheimer’s Pathology

1. Extracellular Beta-amyloid Plaques

2. Intracellular Neurofibrillary Tangles (tau aggregates)

2004

2013
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Amyloid Cascade Hypothesis for AD
confirmed by PET: Tau PET usually negative below 50 CL of amyloid

N=475 MK6240. 

Medial temporal                Temporoparietal                          Frontal

Blue – CN;   Green – MCI;   Red - Dementia



MCI and Dementia Risk in Older Persons
Negative amyloid scan – red
Positive amyloid but Negative tau scans – blue
Positive amyloid and positive tau scans – green & black



Current Uses of Amyloid and Tau PET

1. Selection for AD trials

2. Monitoring amyloid and tau clearance in AD 
trials

3. Validation of blood biomarkers and other new 
diagnostics for AD

4. Clinical Diagnosis



AD Biomarker Tests in Melbourne Available 
for Clinical Use

• Amyloid PET at Department of Molecular Imaging & Therapy, 
Austin Health, Heidelberg. Patient co-payment of $1000 required.

• Phone: 9496 5718. Fax: 9457 6605. 

Email: enquiriesmit@austin.org.au

• CSF analysis at the National Dementia Diagnostics Laboratory, 
Florey Institute of Neuroscience and Mental Health, Parkville. 
Patient co-payment of $400 required.

• Phone: 9035 7243. Fax: 9349 5105 

Email: enquiries-nddl@unimelb.edu.au

mailto:enquiries-nddl@unimelb.edu.au




The accuracy of predicting the presence of Alzheimer disease 

pathology based on clinical evaluation alone was 61% in primary care 

and 73% in specialty care compared with 91% for the C2N APS2 blood test in

both settings. The performance of the APS2 in these real world

clinical cohorts was largely driven by the percentage of p-tau217 measure.

1,213 patients undergoing cognitive evaluation in primary and secondary care in Sweden 

On-line July 28, 2024



Throughput

• Simoa – 35 tests per 3 hours. Research installations world-wide. 
• Fujirebio Lumipulse G – 120 tests per hour – international clinical 

installation base. FDA approved CSF AD biomarkers.
• C2N – warehouse full of mass spec machines only in St. Louis.

Lumipulse G 1200Simoa HD-X



Accurate Detection and Staging of Alzheimer's Disease by Plasma pTau217 on a High Throughput Immunoassay 
Platform. eBioMedicine 2024:109: 105405

Single threshold at 0.18 pg/ml gave 87% accuracy while applying a two-threshold approach set for 95% sensitivity and 

90% specificity, pTau217 had 92% accuracy for correct classification to A- vs A+ excluding the 18% indeterminant. 

plasma pTau217 vs Amyloid PET



Barriers to Blood Testing for AD in Australia

• Regulatory – not a TGA approved in-vitro diagnostic device
• Reimbursement – no Medicare rebate
• “Real world” evaluation yet to be completed
• Clinician education – clinical guidance documents needed for 

specialists and GPs
• Expense of C2N test



A NEGATIVE SCANALZHEIMER’S DISEASE

-amyloid 

PET

Anti A monoclonal antibody therapy aims to slow progression 

by removing A plaques

Anti-amyloid

Monoclonal 

Antibody

Treatment



Amyloid Antibody Therapy Clears Amyloid 
Plaques!







37% slowing of 
functional decline



Lecanemab Benefit





Lecanemab





Can we increase benefit and reduce risk by 
better patient selection?







Lecanemab (Eisai)

Three year treatment



Can we increase benefit and reduce risk by 
better patient selection?

YES

Excluding ApoE-e4 homozygote carriers: 
- reduces symptomatic ARIA risk to 1.5%
- improves slowing of decline in Clinical Dementia Rating from 27% to 35%.

Exclusion of any microbleed or superficial siderosis may further reduce ARIA.

Treating persons with lower levels of AD pathology slows decline in CDR >50%.



Amyloid and Tau PET 
Ideal patient for amyloid mAb therapy: A+/TMTL



Are we ready for amyloid monoclonal antibody therapy ?

• Inclusion/exclusion criteria limits eligibility to <10% of patients 
typically presenting to a memory clinic.

• Safety monitoring registry required – Ready. 

• Early and accurate diagnosis of AD – needs work in primary care.

• Access to Memory Disorders Specialists – Biggest problem. Current 
wait times average 3 months but in regional areas may be over a year. 

• Access to amyloid PET – most PET cameras are at full capacity with 
oncology. Tracer production capacity also a concern. Cost uncertain.

• CSF – two analysis labs in Australia (Florey Melbourne, Concord 
Hospital, Sydney).

• Safety MRI for ARIA – baseline then 3 more in first 6 months plus at 
12 months.



Lots of critical questions remain: 

• Does the slowing of decline persist? 

• Will the safety profile change in “real world” practice? 

• At $35,000 per year for the drug alone, what is the cost-benefit to 
society? 

• Optimal duration of dosing is unclear. Lilly stops drug when amyloid 
PET becomes negative but Eisai continues indefinitely.

• What other factors influence risk vs benefit in an individual? 

• Will faster clearance increase risk of ARIA?

• Are the benefits clinically meaningful to patients and carers?



Future Diagnostic Practice

Tailored Imaging

• FDG PET

• Beta-amyloid PET

• DAT/VMAT imaging

• Tau PET 

Clinical assessment

   + MRI/CT/bloods

   + plasma assay

+ve

Alzheimer’s Disease

-ve

Lumipulse pTau217 had 97% PPV 

in MCI/mild AD



Thank you for your attention
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