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"What is your name?“

"Auguste.“

"Family name?“

"Auguste.“

"What is your husband's name?“
 - she hesitates, finally answers:

"I believe ... Auguste.“

"How old are you?“

"Fifty-one.“

"Where do you live?“

"Oh, you have been to our place“

"Are you married?“

"Oh, I am so confused.“

"Where are you right now?“

"Here and everywhere, here and now, you must not think badly of 
me.“

Alois Alzheimer (1864 – 1915)

Auguste Deter (1850 - 1906)
Age at diagnosis 51 death at 56

Auguste D: Clinical Presentation

Frankfurt, November 26, 1901

Memory impairment, getting lost,
can no longer do household chores,

language deficit, personality change,
hallucination, agitation, paranoia



Auguste D: Neuropathology and Genetics

Presenilin 1 Mutation
APOE 3/3

From Graeber et al., 1998,
2013
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Source: 2013 Alzheimer’s Disease Facts and Figures 

The Alzheimer’s Epidemic

World-wide:
46 million
expected to
increase to 131
million
 



Source: 2014 Alzheimer’s Disease Facts and Figures 

The Alzheimer’s Epidemic



Non-Modifiable

• Age

• Genetics: APOE4, Presenilin, APP

 

 

     

Alzheimer’s Disease: Risk Factors

Modifiable

•    Cardiovascular/Cerebrovascular Risk Factors
• hypertension, diabetes, hyperlipidemia, obesity, smoking, 
physical inactivity

•    Traumatic Brain Injury (TBI)

• Late-Life Depression
 

•    Socioeconomic
• low education
• poverty
• social isolation
• healthcare access disparities



Aβ amyloid plaque
(cerebral amyloidosis)

Tau neurofibrillary tangles
(neurodegeneration)

Alzheimer’s Disease Neurobiology:

A Tale of Two Proteins 



Episodic Memory

Braak Stages: Neurofibrillary Tangles (NFTs)/Tau-Mediated
Neurodegeneration

Location and Extent of NFT’s Correlates with Clinical Symptoms/Severity

     

Language

Visuospatial
Social/Executive

Preclinical MCI Dementia



The Alzheimer’s Disease Continuum

• Neuropsychological, biomarker, and autopsy data support 
the notion of an Alzheimer’s Disease (AD) clinico-
pathological continuum

• AD continuum characterized by the transition from an 
asymptomatic/preclinical phase to a clinical phase (MCI 
and dementia)

• Biomarkers allow in vivo identification of AD pathology in 
cognitively normal individuals at risk for dementia, with 
important implications for early diagnosis, prognosis, and 
treatment  



The Alzheimer’s Disease Continuum/Amyloid Cascade
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Modified from Jack CR Jr et al. Lancet Neurol. 2010;9:119
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Wolk, 2023

Biomarkers Support Amyloid Cascade Hypothesis



Reiman et al PNAS 2009; Scholl et al, Neuron 2016

PET Biomarkers of Amyloid and Tau Pathology in 

Alzheimer’s Disease

Amyloid PET
Aβ Plaques

Tau PET
Neurofibrillary 

Tangles

Jack et al.,  2016





P

Dickerson et al., 2009

FDG PET Hypometabolism MRI Atrophy

Imaging Biomarkers of Neurodegeneration in 

Alzheimer’s Disease



MRI: Hippocampal Atrophy in Alzheimer’s Disease



Schindler et al., 2024

P-tau217 Blood Test: 90% Accurate in Predicting AD Pathology/Amyloid PET Status









Knopman, 2021

The ATN (Amyloid/Tau/Neurodegeneration) Framework



Modified from Sperling, 2014
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Bennett et al., 2013

Preclinical AD: Neuropathology



Braak et al., 2014
(NC, n=2366, ages 1-100)
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Sperling, 2014

Amyloid PET Across the AD Continuum



Jack et al., 2019

Biomarkers Predict Clinical Conversion in Cognitively Normal Individuals 

Strikwerda-Brown et al., 2022



Betthauser et al., 2020



Janelidze, 2020



Alzheimer’s Disease Treatment
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Knopman, 2023



Abbott, 2022



Approval of Disease-Modifying (anti-amyloid) Treatments Based on 

Clinical Stage

Clinical Trials FDA Approved: Lecanemab/Donanemab



Atri, 2023



van Dyck et al., 2023

25-35% slowing of cognitive decline compared to placebo

Lecanemab/Donanemab: Clinical Outcomes

Mintun et al., 2021 

Primary Outcome: CDR-SB Score



van Dyck et al., 2023

Dramatic lowering of PET amyloid burden:

70-80% convert to amyloid negative status 

Lecanemab/Donanemab: Biomarker Outcomes

Mintun et al., 2021 

40%
50% 68%



Petersen, 2023

Cumulative Treatment Benefit Over Time



Atri, 2023



Brosch, 2025



Lecanemab/Donanemab Eligibility Criteria

• MCI or mild dementia due to AD

• Age: 50-90

• MMSE: 20-30

• Positive amyloid PET scan or CSF biomarker confirmation of 
AD (positive blood biomarker test not sufficient) 

• APOE genotype

• Can be receiving symptomatic treatment with cognitive 
enhancing agents (cholinesterase inhibitors, namenda)

• Care partner/family member



Lecanemab/Donanemab Exclusion Criteria

• MCI or mild dementia due to non-AD etiology 

• Contraindications to MRI or evidence of:
• >4 microhemorrhages, or single macrohemorrhage (>10mm)
• superficial siderosis 
• cortical infarcts, >2 lacunes
• severe deep with matter disease, Fazekas grade 3
• brain tumors, vascular malformations

• Recent history of stroke/TIA (12 months), any history of seizures

• Patient on anticoagulants, bleeding disorders, antiplatelets (ASA 81mg) 
acceptable, should not receive tPA

• History of immunological disorders, treatment with immunosuppressants, 
immunoglobulins, monoclonal antibodies

• Unstable medical or psychiatric conditions
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Barakos et al.2022Cummings et al., 2023

Side Effects: Amyloid Related Imaging Abnormalities (ARIA)

Observed in about 20% of cases,

mostly asymptomatic

ARIA-E

ARIA-H



Cummings et al., 2023





Barnes & Yaffe, 2011

Treatment of Modifiable Risk Factors



Livingston, 2020

Treatment of Modifiable Risk Factors



Conclusions

Diagnosis/Prognosis:

• AD is a clinico-pathological continuum characterized by transition from the preclinical to the clinical 
phase of the illness

• Biomarkers have transformed our approach to diagnosis by allowing early detection of AD pathology 
and the prediction of risk for conversion to dementia in cognitively normal individuals, in addition to 
confirming AD in clinically impaired populations

Treatment: Disease-Modifying Drugs

• Several anti-amyloid drugs are available for prevention in the preclinical phase and treatment of 
MCI/mild AD, dramatic reduction of brain amyloid but clinically meaningful benefits still limited, side 
effects/ARIA

• Treatment may require a multi-drug approach targeting both amyloid and tau

• Approach to treatment should incorporate reduction of modifiable risk factors (cardiovascular, 
depression, lifestyle)  
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Thank You for Your Attention

Banner Alzheimer’s Institute

Thank You for Your Attention
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