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Objectives 

1. Understand the challenges posed by the updated “2024 
Revised Criteria for Diagnosis and Staging of Alzheimer’s 
Disease: Alzheimer’s Association Workgroup” 

2. Describe the role and utility of specific biomarkers available 
for aiding in the diagnosis of Alzheimer’s Disease (AD)

3. Recognize the co-evolution of biomarkers and anti-amyloid 
treatment for AD

4. Understand the current FDA-approved anti-amyloid 
treatments for AD



v

A dementia diagnosis:

1. Impairment in ≥1 cognitive 
domain 

2. Functional loss

3. Progression over time 



DSM-5: Major Neurocognitive Disorder 



2024 Revised criteria for diagnosis and staging of 
Alzheimer’s Disease: Alzheimer's Association Workgroup

Jack CR, et al. Revised criteria for 
diagnosis and staging of Alzheimer's 
disease: Alzheimer's Association 
Workgroup. Alzheimer's Dement. 
2024;20:5143–5169



Experts in the field do not agree on these 
revised criteria!



AGS response to the 2024 revised criteria 
and staging of Alzheimer’s Disease

• Insufficient research on asymptomatic persons with abnormal biomarkers
• Premature to expand guidelines from research to clinical care 

• Impact of clinical diagnosis of Alzheimer’s Disease when there are no symptoms

• Data used in revised criteria is not representative of the many people living 
with Alzheimer’s Disease
• Age, gender, racial and ethnic representation needs to be generalizable 

• Requests workgroup members disclose any conflicts of interest; there are 
members with considerable ties to related pharmaceutical companies   



Workup of cognitive impairment

• History of cognitive changes, behaviors, exploring other etiologies to cognitive changes 

• Functional status ADLs/IADLs

• Social history education level, occupation, substance use, social support

• Cognitive screen MoCA or SLUMS, +/- formal neuropsychology testing 

• Mood disorder screen PHQ9 or GDS, GAD7

• Neurologic exam for focal deficits, gait and balance, parkinsonism 

• Labs: CBC, CMP, TSH reflex, B12 +/- RPR, HIV (if risk factors) +/-APOE e4 (if considering anti-amyloid tx)

• Structural imaging – CT WO brain, MRI WO brain

• Biomarkers: next slides



Biomarker
(BY-oh-MAR-ker)

A biological molecule found in blood, body fluids, or tissue that 
is a sign of a normal or abnormal process, or of a condition or 
disease.  

A1C PSA troponin TSH

Examples:



Day, G. Diagnosing Alzheimer’s Disease. 
Continuum. 2024. 30(6)1584-1613



Day, G. Diagnosing Alzheimer’s Disease. Continuum. 2024. 30(6)1584-1613

Figure 1-1 The Lifespan of Alzheimer Disease 



Alzheimer’s Disease: Fluid Biomarkers

• CSF biomarkers
• Aβ42/40 ratio

• p-tau181/Aβ42

• t-tau181/Aβ42

• Blood-based biomarkers 
• p-Tau217 (equivalent to FDA approved CSF 

biomarkers and amyloid-PET, Sn/Sp >90%)

• Aβ42/40 ratio

• p-Tau217 with Aβ42/40 ratio

• Others: p-Tau181, p-Tau 231, NfL

• Salivary biomarkers – in studies 



Alzheimer’s Disease: Blood-Based Biomarkers

When to use?

• Early in disease (MCI or mild dementia) to help differentiate or support 
a hypothesis

• Not yet being used to evaluate disease progression or to monitor 
treatment response

• Not for screening of asymptomatic persons 

Logistics: 

• Check collection requirements 

• Not covered by insurance ($200-1,500)



www.aruplab.com 

http://www.aruplab.com/


Blood-Based Biomarkers: Patient Scenarios

• Differentiating neurodegenerative disease 
from mood disorders, attention disorders

• Differentiing different dementia types when it 
is not clear 

• Identifying neurodegenerative disease when 
there is fixed cognitive impairment at baseline 

• Patient wants objective marker to support 
diagnosis 

• Patient interested in anti-amyloid treatment 



Racial & Ethnic Differences

• Lack of representation in dementia 
research, both in biomarkers and 
treatment 

• This 2022 study showed significant 
differences in blood-based 
biomarkers levels across Mexican 
American, Non-Hispanic White, and 
African Americans 

• We may need normative values for 
different groups 

Hall JR et al. Characterizing Plasma Biomarkers of Alzheimer's in a Diverse Community-Based 
Cohort: A Cross-Sectional Study of the HAB-HD Cohort. Front Neurol. 2022;13:871947



Alzheimer’s Disease: Imaging Biomarkers

1. Amyloid-PET 

2. Tau-PET

3. MRI w/ NeuroQuant analysis

4. FDG-PET 



MRI vs CT ? 
*Structural imaging is the first step before other imaging biomarkers*

MRI WO brain 
• More detail 

• Better discrimination of gray-white 
matter

• High sensitivity for cerebrovascular 
pathology and tumors

• Detects microhemorrhages and 
superficial siderosis 

• More expensive

• Takes longer (45-60 minutes)

• CT WO brain 
• Less detail

• Less expensive

• Very quick (5-10 minutes)

*Check records (ER visits) for prior 
imaging during course of cognitive 
impairment 

Why do structural imaging? 
To rule out tumors, vascular lesions, normal 
pressure hydrocephalus (NPH)



Imaging biomarkers:  Amyloid-PET

• Amyloid PET 
• Core biomarker for AD

• Uses amyloid tracers to detect amyloid 
plaques 

• High sensitivity/specificity (>90%) for amyloid 
pathology

• Poor ability to detect AD stage, however, is 
used to measure anti-amyloid therapy effects 

• Now covered by Medicare B ($3K)

https://radiology.ucsf.edu/patient-
care/services/amyloid-pet-scan-alzheimers-assessment



Evolution of amyloid PET positivity across AD spectrum. (A) Positive 11C-PiB scan of cognitively normal (CN) 

participant, in which significant binding is observed in precuneus, posterior cingulate cortex, and medial prefrontal 

areas. (B) Positive 11C-PiB scan of MCI patient, in which significant and moderate binding is observed throughout 

cortex. (C) Positive 11C-PiB scan of AD patient, in which significant and severe binding is observed throughout cortex.

normal MCI due to AD
Dementia 
due to AD



Amyloid-PET+ but asymptomatic?

Positive amyloid-PET scans are found in 10-44% of 
adults 50–90 year-olds who have no cognitive 
impairment!

Amyloid imaging is insufficient to predict time to clinical 
conversation in prodromal or asymptomatic stages. 

Chételat G et al. Amyloid-PET and 18F-FDG-PET in the diagnostic investigation of 
Alzheimer's disease and other dementias. Lancet Neurol. 2020;19(11):951-962



Imaging biomarkers: Tau-PET

• Tau-PET
• Core biomarker for AD

• Uses tau tracers, tau neurofibrillary 
tangles occurs later in AD 

• Tau buildup correlates with cognitive 
decline and disease stage (more so 
than amyloid)

• Emerging use, primarily in research

• Not covered by Medicare

Image from: https://adrc.wisc.edu/



Imaging biomarkers: MRI with NeuroQuant

• MRI with NeuroQuant analysis
• Non-specific biomarker for AD

• NeuroQuant software looks at volumes of key 
brain structures involved in AD, notably the 
hippocampi, and compares them to 
normative values

• Calculates a Hippocampal Occupancy Score 
(HOC) a ratio of hippocampal to ventricle 
volumes, a low HOC is associated with AD

• Volume changes show up later in AD course 

• Covered by Medicare 



https://medfordradiology.com/wp-
content/uploads/2018/11/NeuroQuant_Unders
tanding_Age_Related_Atrophy_Findings.pdf



Limbic-predominant Age-related TDP-43 
Encephalopathy (LATE)

Podcast: https://dementiamatters.adrc.wisc.edu/ 

• Recently identified, AD-mimic

• Highly prevalent in late life (80+)

• Slowly progressive, amnestic 
syndrome (isolated memory problems)

• Biomarkers:
• No specific biomarker 

• Severe hippocampal atrophy

• Negative amyloid biomarkers *unless 
co-pathology with AD

https://dementiamatters.adrc.wisc.edu/


Imaging biomarkers: FDG-PET

• FDG-PET 

• Non-specific biomarker for AD

• Radionucleotide-tagged glucose, creates patterns 
of hypometabolism in the brain for which there 
are typical presentations

• Used to differentiate AD from frontotemporal 
dementia (FTD) 

• Characteristic patterns of hypometabolism will 
show up earlier on FDG-PET than MRI in mild AD 

• Covered by Medicare



Chételat G, Arbizu J, Barthel H, et al. Amyloid-PET and 18F-FDG-
PET in the diagnostic investigation of Alzheimer's disease and 
other dementias. Lancet Neurol. 2020;19(11):951-962



Alzheimer’s Disease: Imaging Biomarkers

• Amyloid-PET 
• Core biomarker for Alzheimer’s Disease 

(AD)
• Detect amyloid plaques, which occur 

earlier in disease 
• Covered by Medicare

• Tau-PET
• Core biomarker for AD
• Detects tau tangles, which occur later in 

disease
• Emerging use, mostly in research
• Not covered by Medicare

• MRI with NeuroQuant analysis
• Non-specific biomarker for AD

• Volume analysis of key structures in the 
brain impacted by AD

• Covered by Medicare 

• FDG-PET 
• Non-specific biomarker for AD

• To differentiate frontotemporal 
dementia from AD, further evaluate the 
patterning of brain disease 

• Covered by Medicare 



Chételat G et al. Amyloid-PET and 18F-FDG-PET in the diagnostic investigation of 
Alzheimer's disease and other dementias. Lancet Neurol. 2020;19(11):951-962



Chételat G et al. Amyloid-PET and 18F-FDG-PET in the 
diagnostic investigation of Alzheimer's disease and 
other dementias. Lancet Neurol. 2020;19(11):951-962



Medicare coverage: cost considerations 

When a diagnostic or treatment is “covered” by Medicare B, 
it does not mean the cost is zero to the patient, rather they 
have a 20% copay.

Examples: 

• Amyloid PET scan = $3,000 -> patient pays 20% ($600)

• Lecanemab infusions = $26,500/yr  -> patient pays 20% ($5,300)



The value of an accurate diagnosis

• Early diagnosis allows for patient involvement in care planning, 
engage in lifestyle and behavioral changes to promote autonomy, 
and foresight to mitigate risks associated with more complex daily 
activities (driving, medications, finances etc.)

• Reduction in unnecessary tests, consultations, therapeutic trials 

• Many patients and care partners want information 



Take caution!

While it is very enticing to have 
a quick diagnostic marker…. 

A diagnosis of Alzheimer’s 
Disease should always be 
interpreted within clinical 
context and should never be 
made on a single abnormal 
test! 





Alzheimer’s Disease: pharmacologic treatment

• Deprescribe
• CNS-acting meds (anticholinergics, sleep meds, opiates, muscle 

relaxers, hypoglycemia inducing)   *refer to 2023 AGS Beers Criteria

• Simplify regimens and reduce pill burden
• Ensure safe adherence 

• To consider
• Standard treatment: Acetylcholinesterase inhibitors & NMDA-R 

antagonists
• Anti-amyloid therapy
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Alzheimer's Disease: Anti-amyloid therapy 

Lecanemab (Leqembi) & Donanemab (Kisunla)

• FDA approved for MCI and mild dementia due to Alzheimer’s Disease 

• IV infusions every 2-4 weeks

• Serial MRI monitoring 

• $$$ (26,000-32,000/yr, Medicare B covers +20% copay)

• Outcomes need to be clear: disease-oriented vs patient-oriented

• Adverse events: 
• Infusion reactions, headache, Amyloid Related Imaging Abnormalities (ARIA-E 

edema, or ARIA-H hemorrhage)

• Risk of ARIA is highest in first 6 months and with ApoE ε4 homozygotes



Anti-amyloid: inclusion/exclusion criteria

Inclusion Criteria
• MCI or mild dementia due to Alzheimer’s Disease 

• + biomarker (fluid and/or amyloid PET)

• Relatively healthy! Need to be able to tolerate numerous infusions and MRIs

Exclusion Criteria
• CVA in past year, h/o large vessel ischemia, h/o brain hemorrhage, active 

malignancy, on immunomodulators, non-Alzheimer’s Disease dementia 

• Anticoagulation (antiplatelet OK)

• Homozygous APOE4 (relative contraindication)



Lecanemab: Clarity-AD

• 18-month, double-blind, placebo controlled, n=1795, +MCI/mild AD, avg age 72, 77% white 

Van Dyck CH, Swanson CJ, Aisen P, et al. Lecanemab in Early Alzheimer's Disease. N Engl J Med. 2023;388(1):9-21

1.21

1.66

Results: p<0.001, lecanemab 
slowed decline by 27%



Lecanemab vs placebo difference = 0.45/18 points, is 
that clinically meaningful to our patients?

X

X

X

X

X

X



Lecanemab vs placebo difference = 0.45/18 points, is 
that clinically meaningful to our patients?

X

X
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Is the amyloid hypothesis correct? 

What else is involved in AD pathology 
beyond amyloid accumulation?

How do we approach mixed etiology 
dementias?

Is there a better way to track clinical 
outcomes in mild disease?



Lecanemab: Clarity-AD

Van Dyck CH, Swanson CJ, Aisen P, et al. Lecanemab in Early Alzheimer's Disease. N Engl J Med. 2023;388(1):9-21



Lecanemab: Clarity-AD

Van Dyck CH, Swanson CJ, Aisen P, et al. Lecanemab in Early Alzheimer's Disease. N Engl J Med. 2023;388(1):9-21



Donanemab: TRAILBLAZER-ALZ2

Sims JR, Zimmer JA, Evans CD, et al. Donanemab in Early Symptomatic Alzheimer 
Disease: The TRAILBLAZER-ALZ 2 Randomized Clinical Trial. JAMA. 2023;330(6):512–527.

• 17.5-mo, double-blind, placebo controlled, n=1736, MCI/mild AD, avg age 73, 91% white 

Delay in symptom progression 
by 4.5-7.5 months



Donanemab: TRAILBLAZER-ALZ2

Sims JR, Zimmer JA, Evans CD, et al. Donanemab in Early Symptomatic Alzheimer 
Disease: The TRAILBLAZER-ALZ 2 Randomized Clinical Trial. JAMA. 2023;330(6):512–527.



Donanemab: TRAILBLAZER-ALZ2

Sims JR, Zimmer JA, Evans CD, et al. Donanemab in Early Symptomatic Alzheimer 
Disease: The TRAILBLAZER-ALZ 2 Randomized Clinical Trial. JAMA. 2023;330(6):512–527.



Lecanemab is administered by one-hour infusion (IV) every 2 weeks 
• First infusion – observation for 4 hours
• Second infusion – observation for 3 hours
• Third infusion – observation for 2 hours
• Subsequent infusions – observation for 30-minutes 
• Scheduled MRIs obtained at baseline, before dose 5, 7, 14, 26. 
• Unscheduled MRI anytime there are symptoms concerning for ARIA Cummings, J., Apostolova, L., Rabinovici, G.D. et al. Lecanemab: 

Appropriate Use Recommendations. J Prev Alzheimers Dis 10, 
362–377 (2023)
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Is this 
worth it?
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Thank you!

Visit: IndianCountryECHO.org 

Robin S. Brown, MD

Assistant Professor, Geriatrics

Oregon Health & Science University

browrobi@ohsu.edu
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