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Dementia vs. Alzheimer's Disease: Biomarkers Needed

Dementia: Umbrella term for thinking and memory problems that 
impair day-to-day function. There are many causes of cognitive 
symptoms, many stages of cognitive symptoms, and many 
syndromes that present with cognitive symptoms.

Alzheimer's disease (AD): Specific brain disease defined by 
specific brain proteins (amyloid plaques and tau tangles). AD has 
many stages of severity, AD has typical and atypical syndromes, and 
different proteins can mimic the typical syndrome.
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“Alzheimer’s Disease”

Modified with Permission, Suzanne Schindler

Alzheimer Neurol Central 1906

1906: Dr. Alzheimer Discovers Plaques & Tangles

“The post-mortem showed an evenly 
atrophic brain…[t]he larger vascular 
tissues show arteriosclerotic change.”

“Bielschowsky’s silver method show very 
striking changes of the neurofibrils...[t]he 
cell itself disintegrate and only a tangle 
of fibrils indicates the place where a 
neuron was previously located.”

“Distributed all over the cortex, but 
especially numerous in the upper 
layers, there are minute miliary foci 
which are caused by the deposition of a 
special substance in the cortex.”
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PET

CSF Blood

2026: Biomarkers in AD, An Embarrassment of  Riches
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AD Biomarkers

Biomarker Roles in the Clinic and Trials
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Description: CSF is drawn via lumbar puncture (spinal tap), 
and results are interpreted on a numeric scale as either 
positive, negative, or uncertain.

Advantages:
• Decades of clinical experience

• Testing for non-AD causes can be performed

• Covered by most insurances
Drawbacks:
• Negative stigma around lumbar puncture

• Patient may have contraindications

• Time-consuming and expensive to set up

• Frequently poorly reimbursed

• Occasionally unsuccessful, may cause side effects

Cerebrospinal Fluid

Amyloid 
Plaques

Tau
Tangles

α-Synuclein
Multiple 

Sclerosis
Certain 
Cancers

VandeVrede Alzheimer’s and Dementia 2024

Amyloid PET
Description: Radiotracer binds plaques and PET
scanner detects binding. Read as positive or negative, 
but a numeric scale is available (centiloids).

Advantages:

• Can see the amount and location of plaques

• Tracks plaque removal by amyloid-targeting treatments

• Covered by most insurances for AD diagnosis
Drawbacks:
• Requires expensive, specialized equipment

• Experts not available at every center

• Requires a small amount of radioactivity

• Cost is typically high (~$5,000/scan)

Diffusely Positive

Focally Positive

Negative

VandeVrede Alzheimer’s and Dementia 2024
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Tau PET

Logopenic
Variant

Posterior Cortical 
Atrophy

PositiveNegative

Description: Radiotracer binds tangles and PET
scanner detects binding. Read as positive or negative, 
but numeric scales are being developed.

Advantages:

• Can see the amount and location of tangles

• Amount of tau tells you about stage of disease

• Location predicts what symptoms a patient has
Drawbacks:
• Requires expensive, specialized equipment

• Experts not available at every center

• Requires a small amount of radioactivity

• Cost is typically high (~$10,000/scan) and 
insurance coverage is less clear

VandeVrede Alzheimer’s and Dementia 2024

Description: Blood is drawn from vein, and results are
interpreted on a numeric scale as either positive, negative, 
or uncertain.

Advantages:

• Blood labwork is part of routine medical care

• Acceptable to patients (less burdensome/invasive)

• Less expensive (with similar accuracies)

• Easier to scale up to meet demands

Drawbacks:

• Accuracy varies between tests (difficult for non-experts)

• Certain factors impact results (e.g., kidney disease)

• Unclear reimbursement/lack of insurance coverage

Blood Biomarkers

VandeVrede Alzheimer’s and Dementia 2024
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Alzheimer’s Disease Pathology

Aβ42
Tau 

(Hyperphosphorylated)

Amyloid 
Plaques

Neurofibrillary 
Tangles

Schindler Neurology 2019

• Sensitive to early plaque accumulation

• Specific to AD but limited amount of change

• Limited uptake in clinic as standalone test

First Blood Biomarker: Aβ42/40
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Alquezar Front Neuro 2021

Tau Biomarkers are Changes Seen in AD

P-tau217

P-tau181

MTBR-tau243

Two FDA-Cleared Tests for AD (so far)

Fujirebio Lumipulse G p-tau217/Aβ42

• First blood test for aid in diagnosing AD
• Symptomatic patients age 55 and older
• Intended as confirmatory diagnostic test

Roche Elecsys p-tau181

• Second test cleared, first for primary care
• Symptomatic patients age 55 and older
• Intended as triage or "rule out" test

www.fda.gov
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P-tau217 is Gold Standard Blood Biomarker for AD

NfL is Elevated when Brain is Injured

Bridel JAMA Neurology 2019

0
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Synuclein Biomarkers are in CSF/Skin

Syn-One
CND Life Sciences

SAAmplify-αSyn
Amprion

Neurodegeneration

DementiaSimple Model of AD:

Amyloid/Tau

AD-Related Syndromes
Late-Onset Amnestic
Early-Onset Amnestic

Corticobasal Syndrome
Frontal/Dysexecutive

Logopenic Aphasia
Posterior Cortical Atrophy

Tau-Related Syndromes
Corticobasal Syndrome
Richardson’s Syndrome

Non-fluent Aphasia
Behavioral Variant of FTD

Genetics

Education

Age

Environment

Individual Factors Pathologic Changes Location Syndromes

Amyloid AD-tau TDP-43

VascularLewy BodyPSP

CBD Diffuse PlaqueCAA

Syn-Related Syndromes
Parkinson’s Disease

Dementia w/ Lewy Bodies
Multiple System Atrophy
Pure Autonomic Failure

TDP-Related Syndromes
Behavioral Variant of FTD
Semantic Variant of PPA

Non-fluent Aphasia Variant
LATE

Biomarkers for Related Diseases are Still Needed
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Appropriate Use of  AD Tests in the Clinic

Patients being evaluated for thinking and memory 
problems as part of a comprehensive workup, and
1) AD is considered a potential cause, and
2) Testing will increase certainty of diagnosis or 

determine eligibility for treatments.

Alzheimer's Association Clinical Practice Guideline:
1) Triage test: ≥90% sensitivity & ≥75% specificity
2) Confirmatory test: ≥90% sensitivity & specificity

Palmqvist A&D 2025
Hazan A&D 2025

Symptom Presentation

Neuroimaging

Initial Care Specialized Care Treatment & Follow-up
31 2

Full NPSY
Testing

Detailed History 
and Exam

Brain 3T-MRI
(If Not Acquired)

Patient
Eval/Intake

ATT
Initiation

Treatment Clinic

Coordinate Care with 
Referring Providers

Safety & 
Outcome 

Monitoring

Routine
Bloodwork

Brief History 
and Exam

Brief Cognitive
Screen

First Tier Evaluation

Discuss Results and 
Decide on Path Forward

Second Tier Evaluation

Referral

Dementia Specialist

First Tier Evaluation

Modified with Permission

Discuss Results and 
Decide on Plan

P-tau217 (if 
not acquired)

Confirmatory 
CSF / PET

Second Tier Evaluation

Biomarkers Inform Every Step of  Patient Journey

Referral

P-tau217
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What do we call someone with positive 
AD biomarkers but no symptoms?

Courtesy of Howard Feldman (AlzForum)

NIA-AA criteria defined this group as “preclinical AD”

IWG recommended “asymptomatic at-risk for AD”

Consensus: Don’t test patients without symptoms yet…

Take Home Points

 Many new biomarkers are available for Alzheimer's and related diseases.

 Blood biomarkers are rapidly improving access to Alzheimer’s diagnosis. 

 Scaling implementation while ensuring appropriate use is the current challenge.

 Biomarkers for many non-AD neurodegenerative diseases are still needed.
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