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• Memory disorders

• Orientation deficits

• Impaired
comprehension

• Aphasia, agraphia

• Behavioral changes

• Agitation/agressivity

• Paranoïa

• Hallucinations

Historical
definition

NFT (Taupathology)

Amyloid plaques

I- A clinical-pathological
entity

NINCDS-ADRDA criteria for Probable AD 

• Dementia

• Deficits in at least two areas of cognition 
(memory essential)

• Impact on ADL

• Absence of other systemic or brain disease that 
could account for the condition

McKhann G, et al. 1984 

II- A clinical entity



Clinical
phenotype

Biomarker
positivity

Typical AD
amnestic S hippocampal
type

Atypical AD
Posterior cortical
Logopenic variant
Frontal variant

CSF
Abeta + and T/P tau +

PET
Amyloid + 

+

III- A clinical-biological entity (IWG-2)

Dubois et al, The Lancet Neur 2007, 2014



IV - Toward a purely biological definition of the disease

1) Jack C et al, 2018

The presence of A + and T + markers is sufficient to define
Alzheimer’s disease

2) July 2023

The presence of A + marker is sufficient to define
Alzheimer’s disease



LONGITUDINAL α/θ POWER RATIO 

CHANGES (rEEG)

At M0, M12 and M24 in the (A-) and (A+) groups

ONLY 16 SUBJECTS 

PROGRESSED TO PRODROMAL AD

Concept of brain resilience

55 CSF

10 A+T+

2 prodromal AD

7 y 

INSIGHT-Study: a 7 year follow-up of aged amyloid (+) cognitively normal subjects

• 320 cognitively Nl subjects
• 76y old
• 88/320: Amyloid PET (+)



In cognitively normal subjects:

In longitudinal studies, Amyloid + cannot predict a further occurrence of symptoms:

• A majority of isolated (A+) subjects remain CN over time even after several years (Dubois B  et al, TLN, 
2021; Burnham SC et al, TLN 2016) or in their lifetime (Brookmeyer & Abdalla, AlzDem, 2018)

• Only 35% (6/17) of CN progressed to AD after 7 years of follow-up of a longitudinal amyloid and tau PET 
study (Hanseeuw BJ et al. JAMA Neurol, 2019)

Brookmeyer & Abdalla, Alzheimers Dement, 2018



Ossenkoppele, R., et al. Nat Med (2022)

CUI – Multiple Cohorts – 4-6y follow-

up

• A+ T-: Confirmed to be poor predictor of AD symptoms in CU (low risk)

• A+ T+: Risk stratification 
– Tau MTL and Tau Neo, incident MCI both significantly  risk (high risk)

– Tau MTL, incident dementia (some increased risk)

– Tau Neo, incident dementia (very high risk)

Data Informing IWG 2024 Recommendations
Outcomes in Cognitively Unimpaired (CU)

Progression to MCI Progression to all-cause dementia
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 If a BM is a marker of disease, the development of new BM (⍺-synuclein, TDP 43...) 
will allow to diagnose 2, 3, 4 NDG diseases in CN subjects that they will probably 
never express.

 The neuropathologists identify lesions but not a disease: ‘Alzheimer’s disease is a 
clinical-pathological entity that should be disentangled from Alzheimer’s pathology 
(NIA conference consensus, 2012).

 BM are markers of pathology, not markers of disease. They are risk factors of disease, 
with different level of risk

What role for biomarkers?



IWG: The new lexicon (Dubois et al. Lancet Neurology, 2010)



Towards a personalised Alzheimer’s disease risk profile 
in asymptomatic at-risk people

Dubois et al, Lancet Neurol, 2021



Proposed stratification of risk of asymptomatic subjects



Defining different states in clinical practice 

Dubois, Villain, … Feldman, Frisoni. JAMA Neurol, 2024

2- Subjects at-risk for AD:
Presymptomatic subjects:
= Subjects on the path of the clinical expression of the disease

because of a specific pattern of BM
because of an autosomal dominant mutation

Asymptomatic at-risk:
• In cognitively normal individuals with an undefined biomarker profile

1- Alzheimer disease:
Encompasses 2 stages in the continuum:
• a dementia stage 
• a prodromal stage



1) In cognitively impaired individuals

1) Amnestic Syndrome of hippocampal type

CSF Abeta (+) and T-P tau (+)
OR
PET Amyloid (+)

Wagner M et al, Neurology 2012

Total recall with cueing is the best predictor of AD pathology

2) Atypical AD
Posterior cortical
Logopenic variant
Frontal variant

5 Words Test
Normal Score = 10  

Validation study on 86 AD/126 ‘functional’

Sensitivity: 91%; Specificity: 87%

+

Diagnosing AD

Memory measures CSF (+)

n=74

CSF (–)

n=111

Effect

size

FCSRT Total Recall 13.4 15.4 0.97

Logical Memory Delayed Recall 8.12 13.59 0.74

CERAD verbal Delayed Recall 4.22 5.63 0.71

CERAD verbal Delay Recognition 8.13 8.41 0.13



• They deserve all our attention

• CU subjects BM+ can be included in

– Cohort studies (predictive algorithm, risk factors,  

preventive interventions…) 

– Clinical trials (secondary prevention protocols), 

specially for those who are presymptomatic, i. e. 

close to the onset of a clinical disease.  Clearing 

amyloid burden can prevent the onset of cognitive 

impairment

• The risk of cognitive impairment in CU individuals with isolated 

A(+) is only 17% over 6 years and not different from a group of 

A(-) individuals (Ossenkoppele, 2022)

• Ethical dilemma : to disclose a disease that may never develop

• Therefore, BM investigation should be performed in specialized 

centers which can manage counselling, multi-domain 

intervention and communication on risk

Research Clinic

2) In cognitively unimpaired individuals

Diagnosing AD



Differentiating Diagnostic Approaches to AD



We consider diagnosing AD without a clinical and biological construct as being unwarranted and potentially 
concerning without a clear knowledge of when or whether symptoms will ever develop.

Any benefit in providing a diagnosis of AD to those who are BM (+) cognitively normal with a high chance of 
never developing cognitive impairment in their lifetime. The resulting psychological and societal consequences 
of being diagnosed with AD and never developing symptoms can be consequential.

AD is a clinico-biological entity, in line with the historical definition

The clinician has to establish a diagnosis in symptomatic patients, not to make a pathological mapping in vivo 
in cognitively normal individuals

The potential for diagnostic error should not be underestimated in a purely biological diagnosis

TAKE HOME MESSAGES (IWG)



BM investigation should be restricted to specialists who can manage the problems related to the 
different conditions

- in asymptomatic at-risk: 
modifiable lifestyle risk factor counselling and management, 
communication of risk through ad hoc protocols, 
implementation of multi-domain interventions, 
and cognitive enhancement with physical and cognitive training…

- In presymptomatic individuals: in addition, these are good candidates for
therapeutic protocols with disease-modifiers because of a previsible 
outcome and the absence no ethical limit. This is essential for testing the 
efficacy of DM drugs to delay the progression to AD.

If a BM investigation is done, BM+ CU Individuals should only be considered at-risk for AD.

This is not “just semantics”, because behind the different concepts lie different strategies of 
management of these persons

TAKE HOME MESSAGES (IWG)


