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Dementia Is . . .
A decline in some aspect of cognitive function and/or 
behavior
A diagnosis of EXCLUSION

Daily Living Skills

Significant 
• functional consequences

Chronic
• insidious onset and progressive course

Loss  
• new impairments (not lifelong)

Structural Damage
• neurons die



Top 3 Causes of Dementia in Older 
Adults

Dementia
Neurodegenerative Disease

Alzheimer’s Dementia
Alzheimer’s disease

Vascular Dementia
Cerebrovascular 

disease

Lewy Body Dementia
Lewy Body disease



Late-Onset Alzheimer’s Dementia 
 Prevalence estimate 2019: 

5.6 million age 65+
 Lifetime risk
 Gender differences
 Race differences
 Risk factors
 Protective factors



Genetics of Alzheimer’s disease

 Autosomal dominant mutations: rare, <5% of all 
cases, “early-onset” or “familial” AD
 APP gene is mapped to chromosome 21
 Trisomy 21 – Down Syndrome and AD by age 30

 PSEN1 maps to ch 14, helps process/cleave APP
 PSEN2 maps to ch 1, helps process/cleave APP 
 https://rarediseases.info.nih.gov/diseases

 Only one consistent association for “sporadic”, 
“late-onset” AD
 E4 allele of APOE (gene found on ch19)

 Betram, et al., Nature Genetics, 2007

https://rarediseases.info.nih.gov/diseases


Genetic risk factor for AD

 Apolipoprotein E (APOE) comes in 3 different 
versions and we each have 2 alleles
 E2 is a protective factor
 E4 is a risk factor

Should I get tested for Alzheimer’s risk? 
www.theconversation.com



Genetic risk factor for AD

Should I get tested for Alzheimer’s risk? 
www.theconversation.com



Environment Genetic

AGE

Neuronal and Synaptic 
dysfunction

Cognitive Decline
Alzheimer’s Dementia Diagnosis

Alzheimer’s 
pathology NFTs

Amyloid 
Plaques

Head Injury
Presence of APOE e4 allele 

Chronic Illness



Definite Alzheimer’s Disease

 Evidence on autopsy of:
 Amyloid beta (Aβ) plaques and neurofibrillary 

tangles (NFTs)
 In a certain density and distribution

 NFTs - Bundles of twisted threads 
that are the product of collapsed 
neural structures (contain abnormal 
forms of tau protein

 Aβ plaques - dense deposits of 
deteriorated amyloid protein, 
surrounded by clumps of dead nerve 
and glial cells



Villemagne, et al, Lancet Neurology, 2015



Hypothetical model of dynamic biomarkers of 
the Alzheimer's pathological cascade. 

Jack, et al. 2010. Lancet  



DIAGNOSTIC 
CHALLENGES/ADVANCES



MRI – research/clinical scans
 Manual and semi-automated and automated methods
 Voxel-based morphometry
 Cortical thickness mapping

 Imaging markers can detect early AD with good 
accuracy (e.g., Frisoni, et al, 2010; Cuingnet, et al, 2011) and 
can predict AD (Cuingnet, et al, 2011; Wolz, et al, 2011)
 Still prediction accuracy 18 months before conversion was 

~65% (Wolz, et al, 2011)
 Clinical tools are available which can bolster diagnosis 

(e.g., MTA score, Scheltens, et al, 1992)



PET imaging
 Uses radiolabeled ligands to measure metabolic 

and neurochemical processes
 Initial dementia PET research:
 FDG = fluorodeoxyglucose; marker for brain 

metabolism (glucose) for ~30 years
 Amyloid tracers bind to fibrillar amyloid plaques: 

Pittsburgh compound B (PiB; research since 2004) 
and Florbetapir (18F), FDA-approved in 2012



Amyloid Imaging: 
Normal Cognition to Alzheimer’s Dementia

Wolk & Klunk, Curr Neurol Neurosci Rep, 2009



Ossenkoppele, et al, JAMA, 2015



PET imaging in Normal Controls
 Approximately 25-30% of older adults with normal 

cognition are amyloid positive (Johnson et al. 2012, Mintun et 
al. 2006, Villemagne et al. 2008)

 Follow-up suggests they are more likely to progress to 
MCI or AD (Mintun et al. 2006, Villemagne et al. 2008)

 Cognitive reserve independently modulates the 
relationship between amyloid and cognition in healthy 
older adults (Rentz et al. 2010) as well as in patients with 
MCI and AD (Kemppainen et al. 2008, Vemuri et al. 2011)



WHAT ABOUT TAU?



Tau Imaging
 Tau imaging challenges:

 Intracellular
 Six tau isoforms with different structures
 In AD, tau aggregates are coexistent with 

beta amyloid
 In AD, tau is in lower concentrations than 

beta amyloid

 Must have high selectivity for tau over Aβ
 High binding affinity
 Low non-specific binding

 Ability to cross the BBB, long half-life, not 
metabolized

 May 2020 FDA approval 1st gen tau PET 
radiopharmaceutical: flortaucipir

 3 tracers are currently FDA approved

Villemagne, et al, Lancet Neurology, 2015



Other biomarker methodologies
 Presence of an APOE e4 allele increases risk of 

AD and can be done clinically to add to diagnostic 
workup

 CSF – e.g., phosphorylated tau (ptau) ratio to 
Abeta 40/42

 Plasma biomarkers of amyloid and tau are rapidly 
improving; should achieve clinical utility
 These could become incredibly important as screening 

measures – can be more accessible



WHY SO 
EXCITING?



Research Framework





 1993 Cognex is first FDA approved drug to treat AD 
 1994 Possible effect of estrogen on AD is postulated 
 1996 Aricept FDA approved 
 1997 Effect of antioxidants on AD studied 
 1999 Genetic mutations linked to programmed cell death of neurons

 Development of techniques toward direct genetic manipulation for treatment of AD 
 First anti-AD vaccine tested 

 2000 Exelon FDA approved to treat AD 
 Brain imaging used to study AD 

 2001 Razadyne (previously Reminyl) FDA approved 
 2002 Clinical trial of anti-Alzheimer’s disease vaccine conducted  
 2003 Namenda FDA approved
 2004 President Reagan dies of AD; Diabetes linked with increased risk of 

Alzheimer’s; PiB compound (amyloid PET imaging) published
 2020 1st tau tracer for PET (tau PET imaging)
 2021 aducanumab, FDA grants controversial, accelerated approval
 2023 lecanemab, FDA accelerated approval Jan, July full approval
 2023 donanemab results released July, still not yet FDA approved  



What can you expect 
from medications for 
dementia?





Categories of Medication for 
Dementia

Acetylcholinesterase Inhibitors

Memantine

Antibodies (“Nemabs”)

Antipsychotic



Cholinesterase Inhibitors

Donepezil
Rivastigmine
Galantamine



The ad



The package insert



Best-case effects of cholinesterase 
inhibitors compared to placebo:
 About 1 ADL on a 17-point scale
 0.8 point on a 30-point cognition 
scale

Courtney, 2004

BA
D

Ls
M

M
SE



Courtney, 2004

“no significant differences were seen 
between donepezil and placebo in 
behavioural and psychological 
symptoms, carer psychopathology, 
formal care costs, unpaid caregiver 
time, adverse events or deaths”





Reynolds, C. F. et al. Recurrence 
of depressive symptoms for patients 
with early to moderate dementia, 
starting donepezil Arch Gen 
Psychiatry 2011;68:51-60) 

Weight Loss Associated with 
Cholinesterase Inhibitors in 
Individuals with Dementia in a 
National Healthcare System.  
Sheffrin, et al, JAGS 2015

Risks of Cholinesterase Inhibitors:  
Depression & Weight Loss



Memantine – works at NMDA receptor



Memantine



Perras C, Shukla VK, 
Lessard C, et al.  2005.

“Although statistical improvements 
were noted in the analyses, they 
do not necessarily translate into 
clinically relevant benefits for the 
patients receiving these drugs or 
for their caregivers.”



Mittelman MS, Haley WE, Clay OJ, Roth DL. Improving caregiver well-being 
delays nursing home placement of patients with Alzheimer disease. Neurology. 
Nov 14 2006;67(9):1592-1599. 



Antibodies
Aducanumab
Lecanemab
Donanemab



Van Dyck et al, Lecanemab in Early Alzheimer’s Disease. N Engl J Med 2023; 388:9-21

Change in Amyloid



Van Dyck et al, Lecanemab in Early Alzheimer’s Disease. N Engl J Med 2023; 388:9-21

Change in “CDR-SB”



Clinical Dementia Rating Scale – Sum of Boxes

18 point scale

0.5 points is considered the smallest 
clinically meaningful change

0.45-
point 
differenc
e



CDR 
Boxes



Brain Edema or Bleeding



Reish et al.  Multiple Cerebral Hemorrhages in a Patient Receiving 
Lecanemab and Treated with t-PA for Stroke. N Engl J Med 2023; 
388:478-479



Antipsychotic:

Brexiprazole



www.rexulti.com

The ad



www.rexulti.com



174 point scale

17 points is considered clinically 
meaningful difference

5.3-point 
differenc
e



www.rexulti.com



British Medical Journal, October 6, 2023



News Flash!

Miraculous Medical 
Breakthrough Reduces Risk 

of Death by 38% in Group of 
Dementia Patients



BLACK BOX WARNING:  Elderly patients with dementia-related 
psychosis treated with atypical antipsychotic drugs are at an increased 
risk of death compared to placebo. Analyses of seventeen placebo-
controlled trials (modal duration of 10 weeks) in these patients revealed a 
risk of death in the drug-treated patients of between 1.6 to 1.7 times that 
seen in placebo-treated patients. Over the course of a typical 10-week 
controlled trial, the rate of death in drug-treated patients was about 4.5%, 
compared to a rate of about 2.6% in the placebo group. Although the 
causes of death were varied, most of the deaths appeared to be either 
cardiovascular (e.g., heart failure, sudden death) or infectious (e.g., 
pneumonia) in nature. These drugs are not approved for the treatment of 
patients with dementia-related psychosis.
Cerebrovascular adverse events (e.g., stroke, transient ischemic attack), 
including fatalities, were reported in patients…in trials of ANTIPSYCOTIC 
in elderly patients with dementia-related psychosis. In placebo-controlled 
trials, there was a significantly higher incidence of cerebrovascular 
adverse events in patients treated with ANTIPSYCHOTIC compared to 
patients treated with placebo. ANTIPSYCHOTIC is not approved for the 
treatment of patients with dementia-related psychosis. 



Drugs Trials Attempted for 
Dementia-Related Behaviors

Buspirone
Alpha blockers
Beta blockers
Antihistamines
Cannabinoids
Opioids
Methylphenidate
Lamotrigine
Antiepileptic drugs
Lithium
Estrogen
Vitamin E

Homocysteine
B Vitamins
Resveratrol
Ginseng
Cyproterone
NSAIDs
COX2 Inhibitors
H2 blockers
Thiazide diuretics
Calcium channel blockers
ACE inhibitors
Statins





What can you expect 
from medications for 
dementia?



WHAT IS NEXT?
WHAT SHOULD HAPPEN NEXT?

Anticipated changes in the next five years



Neuronal and Synaptic dysfunction

Cognitive Decline

Alzheimer’s 
pathology NFTs

Amyloid 
Plaques

Environment Genetic
AGE
Head Injury

Presence of APOE e4 allele 
Chronic Illness

Alzheimer’s 
Disease Dx

Amyloid + 
Biomarker: 
CSF, PET, 
plasma

=
Infusion 
treatment?



Environment Genetic

AGE

Neuronal and Synaptic 
dysfunction

Cognitive Decline
Alzheimer’s Dementia Diagnosis

Alzheimer’s 
pathology NFTs

Amyloid 
Plaques

Head Injury
Presence of APOE e4 allele 

Chronic Illness



Thank you.

Time for questions?
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