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Learning Objectives
1. Explain the difference between dementia and Alzheimer’s disease, 

identify warning signs and state the common causes of dementia

2. Discuss the pathology and the clinical presentation of Alzheimer’s 
disease, frontotemporal dementia and dementia with Lewy bodies

3. State risk factors for the development of Alzheimer’s disease and 
supports available. 

4. Identify pharmacological and non-pharmacologic treatments and for 
Alzheimer's disease. 



Case 
Harold, a 67 year old gentleman, presents with his son.  They are both concerned he 

has Alzheimer’s disease.

He often misplaces his keys and cannot find them.  He is increasingly repetitive and 
has word finding difficulty.  He does not drive much, but has gotten lost several 
times recently.  His son helps pay the bills.

On examination he has short term memory loss and naming difficulties.  MMSE 26/30

He does not report any depression or anxiety symptoms.  CBC, CMP, TSH and B12 
levels normal.





How certain are you that Harold has 
Alzheimer’s disease?

1. Trick question--he doesn’t have Alzheimer’s disease

2. 0 percent because he likely has underlying Alzheimer’s 
disease, but is in the MCI phase so we cannot call it 
Alzheimer’s disease

3. 60 percent

4. 90 percent

5. 100 percent

Poll



FDG PET Scan

Z-score mapping



CSF results
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Amyloid PET scan

SUVR = Standardized Uptake Value Ratio



Diagnostic accuracy
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Blood test

Mayo Clinic PT217

But…
Assuming sensitivity and specificity of 90%:

5% prevalence at age 65 means that of those 
patients with a positive test 32% will actually 
have AD

33% prevalence at age 85 means that of those 
patients with a positive test, 82% will actually 
have AD

Results may be affected by CKD
Lower levels in African American population 



We can be certain of a 
diagnosis of AD while a patient 

is still alive



Estimated causes of dementia

Alzheimer's disease

Mixed causes

Vascular dementias

LATE

Lewy body dementias

Frontotemporal lobar degenerations

Other

LATE = Limbic predominant age-related TDP-43 encephalopathy



Risk factors for AD
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Age

EFFECT OF AGE ON PREVALENCE OF 
AD

• Age

• Family history/genetics

• Apolipoprotein E status

• Vascular risk factors:
• Diabetes

• Smoking

• Midlife hypertension

• Midlife hypercholesterolemia

• Midlife obesity

• Alcohol intake

• Decreased physical activity

• Low “cognitive reserve”

• Head trauma



Alzheimer’s disease

Blue arrows:  Amyloid plaques
Red arrows:  Neurofibrillary tangles
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Figure adapted by AA from C. Jack. MCI = mild cognitive impairment



Genetics
Genetic cause Percent of cases

Chromosomal Down syndrome <1%

Early onset familial

Presenilin 1
Presenilin 2
Amyloid Precursor Protein
Other

<2%

Late onset familial
Apolipoprotein E
other

15-25%

Unknown
Presumed genetic/environment 
interactions ~75%

Three alleles of apoliprotein E: APOE2, APOE3, and APOE4. 
•One 4 allele increases risk of AD by ~2-3 times, two alleles 
increases risk of AD by ~10 times
•But…frequency of APOE4 in late onset AD ~50%
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New suggested criteria
MCI

Mild 

Moderate

Severe

Jack, et al. Alz Dement. 2024



We can make a diagnosis of 
Alzheimer’s disease in patient 

with normal cognition



Should we even be doing 
cognitive screening?



Treatment of 
Alzheimer’s disease



Traditional medical treatment of AD

Donepezil Galantamine Rivastigmine Memantine

Indication Mild-Severe AD
Mild-moderate 

AD

Mild-moderate 

AD, mild-

moderate PDD

Moderate-severe 

AD

Mechanism of 

action

Acetyl-

cholinesterase 

inhibitor

Acetyl-

cholinesterase 

inhibitor, 

nicotinic receptor 

modulator

Acetyl- and 

butyryl-

cholinesterase 

inhibitor

Non competitive 

NMDA receptor 

blocker

Dosing Once a day Once a day
Twice a day pill 

or patch
Twice a day

Additional points:
• None are disease 

modifying
• Do not prevent MCI or 

dementia
• Are “off label” when 

used in patients with 
MCI



New treatments
Lecanemab and donanemab are 
anti-amyloid monoclonal 
antibody IV infusions approved 
by the FDA for mild cognitive 
impairment and mild dementia 
due to Alzheimer’s disease. 
They have not been shown to 
improve cognition, but may 
slow the progression of 
Alzheimer’s disease. 

Have risks of ARIA (brain 
swelling and bleeding)

Petersen, et al. Alz Dement. 2023



Lecanemab administration

Infusion 1 2 3 4 5 6 7 8 9 10 11 12 13

25

MRI MRI
Infusion 14 15 16 17 18 19 20 21 22 23 24 25 26

Baseline:
MMSE (or equivalent)
CDR
MRI
CSF Amyloid/pTau/Tau or Amyloid PET 
APOE genetic testing

MRI MRI

? prescribe

Registry enrollment
Infusion center coordination
Insurance prior authorization and appeal
Patient assistance program



ABC Behavior Prevention Tool

Antecedent: an event that precedes another

Behavior: an action

Consequence: what happens immediately following 
an action 



Non drug treatments

• Collaborative care 
• Can improve quality of care and improve behavioral and psychologic symptoms of patients and caregivers.1

• Exercise plus caregiver training
• Can improve physical health and depression in patients with AD.2

• Spirituality
• Higher levels of spirituality and private religious practice is associated with a  slower decline of AD.3

• Cognitive training and memory rehabilitation
• Can improve cognition function4

• Enhanced counseling and support for caregivers
• Can reduce nursing home placement5

1Callahan, et. al. JAMA. 2006, 2Teri, et. al. JAMA. 2003, 3Kaufman, et. al. Neurology. 2007, 
4Sitzer, et. al. Acta Psychiatr Scand. 2006, 5Mittleman, et. al. Neurology. 2006



System wide approach to dementia

• Increase caregiver 
outcomes

• Reduces costs
• Less hospitalizations
• Less ED visits
• Less nursing home 

placement
• Less medication usage



Case 
Sam is a 56 year old gentleman who developed forgetfulness 

and a right sided tremor about three years ago.  Both of 
these have worsened over the past three years to the point 
where he is impaired by both his memory and slowness of 
movement.

He frequently sees dead relatives in the room with him. His 
son says that he has been acting out his dreams violently for 
a number of years and has no sense of smell.

His examination is remarkable for bradykinesia, resting tremor 
and cogwheel rigidity along with memory and executive 
dysfunction.  MMSE 26/30



Case 



Case continued

CBC, complete metabolic panel, and TSH are normal. 
B12 412.



What’s the diagnosis?
1. Alzheimer’s disease
2. Dementia with Lewy bodies
3. Frontotemporal dementia
4. Mild cognitive impairment
5. Vascular dementia

What is the significance of the acting out of dreams and 
poor sense of smell?

Poll



Lewy Body Dementia diagnosis

McKeith, et al. Neurology. 2017

When patients meet 
all criteria, accuracy 
rates are about 80% 
of the time, but up to 
40% or patients with 
Lewy body dementia 
will not meet these 
criteria



Lewy Bodies

Lewy bodies contain Alpha synuclein protein, ubiquitin protein and other proteins

Braak, et. al. Neurobiolg Aging. 2003

1. Parkinson’s disease
2. Dementia with Lewy 

bodies
3. Multiple system atrophy
4. Pure autonomic failure



Prodrome

1. Constipation

2. Olfactory 
dysfunction

3. REM sleep 
behavior disorder

Coon, et. al. Mov Disord. 2018



What about additional testing? 

Accuracy 86% (sensitivity 80%, specificity 
92%). but can’t distinguish between DLB 
and PSP
Thomas, et. al. Neurology. 2017

DaTScan Skin biopsy for alpha synuclein 

Concha-Marambio et al. Nat Protocols. 2023

DLB patient Normal
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CSF alpha synuclein seeding amplification assay



Simuni et al. Lancet Neurol. 2024



Treatment (all off label)
Parkinsonism

• Levodopa

Cognitive impairment

• Cholinesterase inhibitors

• Namenda?

Hallucinations

• ATYPICAL antipsychotic medications (quetiapine, pimavanserin or clozapine)

• Cholinesterase inhibitors

REM sleep behavior disorder

• Clonazepam

• Melatonin



Case 



Case continued

59 year old brought in by 
his spouse with marked 
decreased emotionality 
toward his wife and poor 
insight into any problems.

Mini Mental State 
Examination score of 29



What’s the diagnosis?

1.Alzheimer’s disease

2.Dementia with Lewy bodies

3.Frontotemporal dementia

4.Mild cognitive impairment

5.Vascular dementia

Poll



Diagnostic tests

FDG-PET:
With proper 
presentation methods, 
FDG-PET can distinguish 
between AD and FTD 
with 90% accuracy. 

Foster, et. al. Brain, 2007
Jagust, et. al. Neurology. 2007.

AD

FTD



Clinical Classification

Behavioral

(FTD)

Logopenic Aphasia

Semantic Variant

Progressive Nonfluent Aphasia

Primary Progressive Aphasia

Progressive supranuclear palsy

Corticobasal Syndrome

FTLD with MAPT

With parkinsonism With motor neuron disease

Frontotemporal Lobar Degeneration

FTD = Frontotemporal dementia
FTLD = Frontotemporal lobar degeneration
MAPT = Microtubule associated protein Tau



Pathologic 
Classification
As many as 40 percent of patients with 
FTD may have a genetic cause

Neumann and Mackenzie. Neuropath and App Neurobiol. 2019



Prevention of dementia



1. Cognitive activity

2. Depression

3. Mediterranean diet

4. Obesity

5. Hypertension

6. Smoking

7. High cholesterol

8. Type 2 diabetes

9. Physical inactivity
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As much as 40% of 
dementia may be 
preventable
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Singh et al. Frontiers Psychiatry. 2024



Two stage (discovery and replication) prospective study using composite 
outcome: new stroke of any type, dementia, or depression

Cliocchiotta-Tuozzi et. al. Neurology. 2024



Overlap with other programs



We can (and should) 
prevent dementia



URMC NeuroHealth initiative (NHI) 

1. Formalize a Trans-Departmental NHI to foster collaboration and support coordinated, efficient 
NeuroHealth care and clinical research across URMC.

2. Improve access to high quality, coordinated, biopsychosocial medical and surgical NeuroHealth care in 
the Rochester and the Region

3. Scale delivery of personalized, cutting edge medical and surgical neurotherapeutics.

4. Expand the breadth of URMC NeuroHealth clinical trials – Access to NeuroHealth clinical trials for all 
who need them

5. Develop a Neuroprevention program within the NHI to promote primary and secondary 
neuroprevention and wellness

6. Promote NeuroHealth Equity in Rochester and the Region 



What did we learn?
• Diagnosis of AD is still clinical, but there are a number 

of tests that may be able to help confirm a diagnosis.
• Many of the steps in the pathologic cascade of AD have 

been identified and involve the production of Aß, 
inflammation, excitotoxicity, synaptic degradation and 
cell death. 

• There are treatments for AD and many support options. 
• Protein deposition is a common feature in 

neurodegenerative disease and is seen in AD, DLB and 
FTD.



Questions?
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