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Lecture Outline 

• Amyloid Cascade Hypothesis 

• Available Biomarkers in Clinical Practice

• CLARITY-AD Trial (Lecanemab)

• TRAILBLAZER-ALZ2 Trial (Donanemab)

• Role of Primary Care in AD Management
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Amyloid 
Biomarkers 

• Molecular PET Imaging

• Amyloid PET (fibrillar amyloid)
• Pittsburgh Compound B (C11)=20 min half life
• Florbetapir, Flutemetamol, Florbetaben (F18)=2-hour half-life

• Cerebrospinal Fluid

• CSF Aβ42 (APP biproduct reduced by 50%) in AD (Olsson Lancet Neur 
2016)

• Panel includes Phosphotau181 + total tau (Ptau181/Abeta 42 ratio>0.028 
positive w/ Mayo Clinic assay)



Neurofibrillary 
Tangle Biomarkers

• Molecular Imaging

• Tau-PET

• Flortaucipir (AV-1451)
• Associated with + binding in inf 

temporal cortex/clinical 
symptoms

• Cerebrospinal Fluid 

• CSF P181/217 associated with 
NFT formation

Johnson KA Ann Neurol 2016



• Studies in autosomal 
dominant AD have shown 
that biomarker changes 
precede symptoms by 20-
30 years (Jansen JAMA 
2015)

• Amyloidosis represents 
earliest change in AD

• Progression to MCI/AD 
may be vary depending on 
cognitive reserve  (Aisen 
Alz Res Ther 2017)

Jack et al Lancet 2013

The Alzheimer’s disease continuum 
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AD Continuum

National Institute on Aging-Alzheimer’s Association (NIA-AA)

Stages 1-2 Stage 3 Stage 4 Stage 5 Stage 6

Early-stage AD



Leqembi

Donanemab
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Research UK









Leqembi Reduces Amyloid Burden and Slows 
Cognitive Decline

Big reduction in amyloid burden Slower clinical decline















CLARITY AD: 
ADVERSE 
EVENTS

• Infusion Reactions 
26.4%

• ARIA-E 12.6% (vs. 1.7% 
placebo)

• ARIA-H- 17.3% (vs. 9.0% 
placebo)

• Most likely occurs 
within first 4 months 
(<8th infusion)

• 80% of cases 
asymptomatic 

• <3% of individuals with 
symptomatic ARIA (van 
Dyck NEJM 2022)

• + FDA Box warning





Benefit Risk



Appropriate Use Criteria-Cummings et al J Prev Alz Dis 2023 

Inclusion Criteria Exclusion Criteria

Clinical Diagnosis of MCI/AD Any medical, neurologic, or psychiatric condition contributing ton 
non-AD MCI or dementia

Positive amyloid PET or CSF studies 1 )> than 4 microhemorrhages on SWI 
 2) single macrohemorrhage>10 mm in diameter 3) superficial 
siderosis, 4) vasogenic edema,5)multiple lacunar strokes, 6) large 
vessel infarction, and 7) severe CVD

Age 50-90 Recent history (12 mo) of stroke or TIA

MMSE 22-30 or MOCA 17-30 Mental illness that interferes with compression

Care partner or family member involved Any hx of immunologic dx or systemic treatment with 
immunosuppressants

Must understand risks/benefits of treatment Bleeding disorder, low platelets, INR>1.5

Anticoagulation use (”tPA should not be administered to 
individuals on lecanemab”)

Unstable conditions that may be affected by lecanemab therapy

Any history of seizures 



Recommended Labs Prior to Starting 
Leqembi Infusion Therapy 

Spinal fluid biomarkers for 
Abeta 42, p-tau, t-tau vs. 
amyloid PET

PT/INR/PTT (bleeding 
disorder, AC)

ApoE4 (risk of ARIA)



ARIA Protocol (Cummings et al J Prev Alz Dis 
2023) 



NY Times
10 June 2024

• Baseline amyloid PET necessary for 

confirming AD diagnosis and possibly again 

as early as 6 months to confirm amyloid 

removal/cessation of treatment (induction 

therapy approach)

• Baseline tau PET unnecessary for predicting 

potential response to donanemab based on 

low/medium versus high tau







TRAILBLAZER-ALZ 2

• Randomized double-blinded, placebo-controlled, 18 months (76 weeks) phase 3 
trial

• A total of 1736 early stage-AD participants randomized (mean age 73.0 years)

• 68.1% with low/medium tau pathology (Tau PET scan)

• 31.8% with high tau pathology 

• Subjects with a single amyloid PET scan <11 centiloids or 2 consecutive PET scans 
between 11 and 25 centiloids. (wk 24 +52) were switched from IP to placebo

• Primary outcome iADRS (ADAS-Cog13+ ADCS-iADL)

• Meaningful within patient changes=5 in MCI and 9 in mild AD



iADRS@76 weeks:
35.1% slowing in the low/medium
tau (22.3% combined)

CDR SOB@76 weeks
36.0% slowing in low/medium tau 
(28.9% combined)

Progression
47% of low/med tau group showed
NO change in CDR-SOB vs. 29% of
Placebo

Based on scales:  Delay by 
4.5-7.5 months over 1.5 years





TRAILBLAZER2-ALZ ADVERSE EVENTS

• Incidence ARIA-E or H: 36.8% (14.9% placebo)

• ARIA-H: 31.4% (13.6% placebo)

• ARIA E:  24.0% (2.0% placebo); 6.1% symptomatic; 1.5% 

serious

• 15% no E4/E4; E4 heterozygous 23%; 40% E4 homozygous

• Three cases of severe ARIA resulting in death (2/3 

ApoE4/E4)

• 57.9% of ARIA developed with first 3 infusions and 98% 

resolved in 72.5 days

• Infusion reactions 8.7% (0.5% placebo)



Key Lessons from CLARITY-AD and TRAILBLAZER2 
Trials

• Amyloid monoclonal AB-treated patients with low tau values on Tau-PET had 
better outcomes than patients with high tau values

• Therefore, identification of low tau pathology in patients may help enrich for those 
individuals most likely to respond best to treatment

• Amyloid PET imaging may be necessary as outcome measure to decide whether 
AMA treatment needs to be continued 

• Importance of centiloid units

• Patients who receive delayed amyloid monoclonal antibody treatment fail to 
experience the same benefit as those treated immediately

• Therefore, early diagnosis and initiation of treatment without delay is the ultimate goal



AD , Alzheimer ’s disease; APP, advanced practice pr ovider ; CSF, cerebr ospinal fluid; M RI, magnet ic resonance imaging; PET, po sitron emission tom ography.

1. Hampel H , et  al. Nat Aging. 2022;2:692-703; 2. Reiss  AB, et al. AIM S Public Health. 2022;9(4):661-689. 3. Lis s J L, et al. J Int er n Med. 2021;290(2):310-334; 4. Parso ns C, Gamble S. BMC  Palliat Car e. 2019;18(1):6.

Optimizing collaboration along the clinical care pathway1-4

Diagnose and prepare Initiate treatment and monitoring

PCP/APP
Memory specialist

Routine care 

and 

prevention

Assess for  

cognitive 

impairment 

Comprehensive 

patient 

evaluation; 

rule out other 

causes

Confirm AD 

pathology for 

diagnosis

Conduct 

baseline MRI 

and initiate 

treatment

Treatment 

response and 

safety 

monitoring

While patients are waiting to see a specialist3-4:

Rule out other causes

• Cognitive and functional assessments

• Behavioral and neuropsychiatric 

examination

• Dementia labs and imaging

Discuss potential treatment(s)

• Symptomatic treatment

• Non-pharmacological treatment

Provide resources

• Patient and care partner 

education

• Counsel on expectations with 

emerging treatmentsOrder diagnostic confirmation tests

• PET, CSF

37



Standardized cognitive screening is needed in primary care1 

38

AAPA, American Academy of Physician Associates; AD, Alzheimer’s disease; Mini-Cog, Mini Cognitive Assessment Instrument; MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; SLUMS, Saint Louis 
University Mental Status Examination.
1. Jin R, et al. J Clin Med. 2020;9(10):3287; 2. Stoner CR, et al. J Clin Pharm Ther. 2020;45(4):874-880; 3. Fernández Montenegro JM, et al. Sensors (Basel). 2020;20(24):7292; 4. Yang YP, et al. Gerontology. 2021;67(2):152-159; 5. Wang Z, 
Dong B. Clin Geriatr Med. 2018;34(4):515-536; 6. Fasnacht JS, et al. J Am Geriatr Soc. 2023;71(3):869-879; 7. Davis DH, et al. Cochrane Database Syst Rev. 2021;7(7):CD010775.

Advantages Disadvantages Cutoff to test for AD

MoCA1,6,7

• Assesses many important 

cognition areas

• Useful in patients with mild 

dementia or MCI

• Possible bias against limited 

education

• Cutoffs not validated

<26

Mini-Cog1,5

• High sensitivity to predict 

dementia status

• Visible performance indicator

Clock-drawing test is vulnerable 

to interpretation

Recall ≤3 and 

abnormal clock

MMSE1-3

• Widely used

• Validated 

• Can monitor AD over time

• Copyright issues

• Potential adjustments (age, education)

• Not ideal to detect mild impairment

<24/25

(<23 if less than high 

school education)

SLUMS3-5 Higher sensitivity for detecting 

cognitive problems in earlier AD

• Not as widely used as other 

screening tests (e.g., MMSE)

• Lack of research in different 

populations

<25.5 

(<23.5 if less than high 

school education)



A Potential Future Model of Care?

CC: Memory loss 

Cognitive Screening Test

Diagnostic Work-Up
#Formal Cognitive Testing/Depression screen 

#Labs for B12/thyroid/CBC/BMP
#Neuroimaging 

Diagnosis of Exclusion=AD

Prim
Care

AD BiomarkersNeuro

Biologic Therapy



Thank You for Your Time
mrosenbl@uw.edu
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