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OUTLINE

• Why do we care?

• MCI & Dementia – Clinical Diagnosis of AD

• MCI & Dementia – Pathological Diagnosis of AD

• MCI & Dementia – Clinicopathologic Diagnosis of AD

• How does this impact me?

• A day in the life

• Beyond amyloid & tau
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+ Gantenerumab 2022, Lecanemab 2022



THE AMYLOID HYPOTHESIS

Karran & De Strooper, Nature, April 2022







MCI & DEMENTIA –
CLINICOPATHOLOGIC DIAGNOSIS

• SMC, MCI, Dementia

• Functional labels

• Agnostic as to pathology

• Alzheimer’s disease, FTD, DLB, etc

• Pathologic diagnoses

• Can vary from normal to severe dementia



Temporal evolution of criteria and research frameworks for Alzheimer disease
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2011 
CONSENSUS 

CRITERIA FOR 
DIAGNOSING 

PROBABLE 
ALZHEIMER’S 

DISEASE (“AD”)

Must meet all 3 criteria:

1. Insidious onset (gradually evolve over months to years)

2. Progressive worsening of cognition (report/observation)

3. Initial/most prominent cognitive deficit(s) fit one of the 
following phenotypes: 

a.  Amnestic (75%)
Impairment in learning and recall of recently learned information 
Evidence of cognitive dysfunction in at least one other domain

b.  Non-amnestic
Language presentation (logopenic variant primary progressive 
aphasia): 

Deficits in word-finding and at least 1 other cognitive domain

Visuospatial presentation (posterior cortical atrophy):

Deficits in spatial cognition, including object agnosia, impaired 
face recognition, simultanagnosia, optic ataxia, oculomotor 
apraxia, and alexia and at least 1 other cognitive domain

Executive presentation

Deficits in impaired reasoning, judgment, and problem solving 
and at least 1 other cognitive domain

Corticobasal syndrome



Temporal evolution of criteria and research frameworks for Alzheimer disease

Ronald C. Petersen Neurology 2018;91:395-402Copyright © 2018 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the 

American Academy of Neurology.



ALZHEIMER’S DISEASE PATHOLOGY
ATN FRAMEWORK

• A: Biomarkers of fibrillary Amyloid β deposition

• T: Biomarkers of tau pathology (neurofibrillary tangles) 

• N: Biomarkers of neurodegeneration or neuronal injury 



Definition

A: Ab biomarkers determine whether or not an 

individual is in the Alzheimer’s continuum.

T: Pathologic tau biomarkers determine if 

someone who is in the Alzheimer’s continuum 

has Alzheimer’s disease. 

Staging severity

(N): Neurodegenerative/neuronal injury 

biomarkers (C): Cognitive symptoms 

A and T indicate specific neuropathologic 

changes that define Alzheimer’s disease, 

whereas (N) and (C) are not specific to 

Alzheimer’s disease and are therefore placed in 

parentheses. 



Neurology. 2016 Aug 2;87(5):539-47.
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ATN: PRACTICAL APPLICATION OF A RESEARCH PARADIGM



Temporal evolution of criteria and research frameworks for Alzheimer disease
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CDR-SB Score Amyloid Burden on PET

van Dyke et al., NEJM 2022
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HOW DOES THIS IMPACT ME? 

• Clinical syndrome is still important

• Disease modifying therapy is coming (???)

• Biomarker-based diagnosis will likely become standard of care



A DAY IN THE LIFE

• Four questions

• Is it neurodegenerative?

• If yes, what is the underlying pathology?

• Are there behavioral symptoms in need of treatment?

• Are there appropriate research studies?
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• Is it neurodegenerative?

• History, history, history

• Brain MRI, helpful or no?

• FDG-PET?



A DAY IN THE LIFE

• What is the underlying pathology?

• CSF AD biomarkers – just do it!

• Amyloid PET

• Tau PET



A DAY IN THE LIFE

Athena

Mayo
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A DAY IN THE LIFE

• Are there behavioral symptoms in need of treatment?

• Treatable now!



A DAY IN THE LIFE

• Are there appropriate research studies?





BEYOND AMYLOID

• Of 1079 elderly followed longitudinally

• AD found in isolation in only 9% of 

brains

• 236 pathological combinations

• AD changes causal to cognitive 

changes in >50% of cases with AD 

changes present

Ann Neurol. 2018 Jan;83(1):74-83.
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BEYOND AMYLOID & TAU

• Inflammation

• Infection

• Viruses

• Dental flora

• Skin biopsy – alpha-synuclein

• Neurofilament light

Zhou et al., 2021

Sadrameli et al., 2021

Mancuso et al., 2021

Han et al., 2021



THANK YOU!


