
AD=Alzheimer’s disease. 
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Alzheimer’s Biopathology 
and Its Therapeutic Targeting



Introducing a Patient With MCI Due to AD

• 67-year-old man 

• Retired; former high-level executive

• Presented with slowly progressive memory 
and word finding difficulties for three years

• He is independent in daily activities, although 
– It takes him longer to pay bills
– He is more reliant on his calendar for remembering 

appointments according to his wife

• History of hypertension

• MMSE 27/30 (all memory) and CDR 0.5

• Medications: antihypertensives

• Brain MRI: subtle hippocampal atrophy

• Enrolled in IDEAS: florbetapir PET scan +

CDR=Clinical Dementia Rating. IDEAS=Imaging Dementia—Evidence for Amyloid Scanning Study. MCI=mild cognitive impairment. MMSE=mini-mental state examination. MRI=magnetic resonance imaging. 
PET=positron emission tomography. SUVR=standardized uptake value ratio.
Hall JN, et al. JAMA Neurol. 2022; 79(1):87-89.
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Image courtesy of Sharon J. Sha, MD, MS
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Aβ Aggregation Species and Evidence of 
Reversible States: The Aβ Cycle

The Evidence-Driven Experimental Model 
of Aβ-tau Synergy

Amyloid-beta Plaques and Neurofibrillary (Tau) Tangles as Defining Hallmarks 
of AD (cont.)

Hampel H, et al. Mol Psychiatry. 2021;26(10):5481-5503. 5



NIA-AA ATN Framework–Defining AD Biologically

Aβ40=40-amino acid form of beta amyloid. Aβ42=42-amino acid form of beta amyloid. ATN=β amyloid deposition, pathologic tau, and neurodegeneration. CSF=cerebrospinal fluid. FDG=fluorodeoxyglucose. 
NIA-AA=National Institute on Aging – Alzheimer’s Association.
1. Jack CR, et al. Alz Dement. 2018;14(4):535-562. 2. Dickerson B, Atri A. Practical Neurology. 2020;19(9):34-45.

Amyloid PET

Tau PET

MRI FDG PET

Aggregated Aβ representing neuritic amyloid plaques
• CSF Aβ42, or Aβ42/Aβ40 ratio
• Amyloid PET

Aggregated tau representing neurofibrillary tangles)
• CSF phosphorylated tau
• Tau PET

Neurodegeneration or neuronal injury
• Anatomic MRI
• FDG PET
• CSF total tau
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New and Emerging 
Treatment Landscape 
in AD



Anti-amyloid Monoclonal Antibody (mAb) Treatment Under Investigation for AD

1. Nature.com website. Could drugs prevent Alzheimer’s? These trials aim to find out. https://www.nature.com/articles/d41586-022-00651-0. Last updated March 9, 2022. Accessed April 22, 2022. 
2. Drugs @ FDA website. Aducanumab Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/761178s003lbl.pdf. Last updated July 2021. Accessed April 22, 2022. 8

NOTE: 

Donanemab, gantenerumab, 
lecanemab, and solanezumab
are not FDA-approved.

Aducanumab received 
accelerated approval by the 
FDA for the treatment of MCI or 
mild dementia resulting from AD.

• Continued approval for this 
indication may be contingent 
upon verification of clinical 
benefit in confirmatory trial(s)



Aducanumab: Side Effects Include ARIA-E

ARIA=amyloid-related imaging abnormalities. ARIA-E=ARIA-edema. ARIA-H=ARIA-hemorrhage. FLAIR=fluid attenuated inversion recovery.
1. Hall JN, et al. JAMA Neurol. 2022;79(1):87-89. 2. Salloway S, et al. JAMA Neurol. 2022;79(1):13-21. 3. DiFrancesco JC, et al. Front Neurol. 2015;6:207.
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MRI images demonstrating ARIA findings 
A. ARIA #1: Axial FLAIR MRI-moderate ARIA-E leading to dose suspension; B. ARIA #2: Axial FLAIR MRI- mild ARIA-E without drug interruption; 
C. ARIA #6: Axial FLAIR MRI- mild ARIA-E with dose suspension; D. ARIA #6: Axial GRE MRI-mild ARIA-H with dose suspension

ARIA-E for 10 mg/kg: 35%
• 42% E4 carriers 
• 20% noncarriers
• Usually within first 8 doses
• Majority asymptomatic (74%)
• Resolved (91%) within 20 weeks

ARIA-H: (microhemorrhage) 19%

ARIA-H superficial siderosis: 15%
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Aducanumab 
Appropriate use 
Recommendations 
Update: Imaging, 
Laboratory, 
and Clinical 
Characterization 
of Patients Being 
Considered 
for Treatment 

APOE=apolipoprotein E.
Cummings C, et al. J Prev Alzheimers Dis. Published online April 5, 2022. doi: 10.14283/jpad.2022.34 10



Cummings C, et al. J Prev Alzheimers Dis. Published online April 5, 2022. doi: 10.14283/jpad.2022.34

Aducanumab Appropriate Use Recommendations Update: Principal New Elements
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