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Dementia-Syndrome With Many 
Causes
 Dementia is a disease marked by gradual 

loss of intellectual abilities and losses of 
motor, emotional and social functioning

 Impairment of memory, judgment, and 
abstract thinking

 Impaired ability to function on a daily basis
 It is a progressive disease that eventually 

renders people unable to care for themselves
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 65 years: 5%
 85 years: 32% to 47%
 Today: About 4 million have Alzheimer’s Disease (AD)
 2050: Greater then 14 million will have AD
 Economic burden associated with AD approaches $100 

billion annually

Prevalence of Dementia in the US



Two Types of Dementia
 Cortical- disorder affecting the cortex, gray 

matter, the outer layer of the brain

 Alzheimer’s disease and Creutzfeldt –
Jakob disease 

 memory and language difficulties (aphasia) 
are most pronounced symptoms



Two Types of Dementia
 Subcortical-disorder affecting the inner 

parts of the brain beneath the gray matter, 
(outer layer) due to large stroke, 
ministrokes, infection

 Personality change, apathy, poor attention, 
depression more pronounced than memory 
loss and language problems



Common Dementias
 62% Alzheimer’s Disease

 17% Vascular Dementia-multi-infarct 
disease, strokes

 10% Mixed AD and VD

 4% Lewy Body Dementia

 2% Fronto-temporal Dementa

 5% Parkinson’s disease, HIV, Huntington’s
 http://www.scie.org.uk/assets/elearning/dementia/dementia03/reso

urce/flash/html/object/object1_2.htm#slide02

http://www.scie.org.uk/assets/elearning/dementia/dementia03/resource/flash/html/object/object1_2.htm#slide02


Dementia-Risk Factors
 Up to 30% of late life dementia is believed 

to be attributable to potentially modifiable 
risk factors

 Obesity, diabetes, high blood pressure, 
smoking, poor kidney function, chronic 
obstructive pulmonary disease, sleep 
problems, air pollution, physical inactivity

 Many clinical trials ongoing studying 
dementia risk reduction all over the world



Alzheimer’s Disease
 Alzheimer’s disease is increasingly 

recognized as a chronic age related 
disease resulting in part from a lifetime of 
what we do and do not do

 There may be no magic pill or vaccine to 
cure AD but there can be a lifetime of 
prevention

 Perry G, Editor-In-Chief Journal of Alzheimer’s Disease



Alzheimer’s Disease- Risk Factors
 Age- 5-8% of those over 65

32-47% of those over 85

 Down’s syndrome-nearly 100% of people 
who live into their 40’s

 Head injury -3x times more likely to develop 
AD

 Family history-clear inherited pattern exists 
in less than 10% of cases; having first 
degree relative increases risk (RR 1.73)



Ten Warning Signs of Alzheimer’s 
Disease:
 Problems with abstract thinking

 Misplacing things

 Changes in mood or behavior

 Changes in personality

 Loss of initiative



Ten Warning Signs of Alzheimer’s 
Disease:
 Recent memory loss that affects day-to-

day life (amnesia)

 Difficulty performing familial tasks 
(apraxia)

 Problems with language (aphasia)

 Disorientation to time and place

 Poor or decreased judgment



The Stages of Alzheimer’s Disease

Mild               Moderate             Severe

Memory Loss

Language 
Problems

Mood and 
Personality
Changes

Diminished 
Judgment

Behavioral, Personality      
Changes

Unable to Learn or  Recall New 
Information
Long-Term Memory Affected
Wandering, Agitation, 
Aggression, Confusion
Require Assistance with ADLs

Unstable Gait
Incontinence
Motor Disturbances
Bedridden
Dysphagia
Mute
Poor/No ADLs
Vacant
LTC Placement Common

Symptoms

ADL = activities of daily living;    LTC = long-term care



AD Can Be Readily Diagnosed
 A diagnosis of Alzheimer’s disease can be made 

with a high degree of certainty 

 Using NINCDS-ADRDA criteria, accuracy in 
autopsy-verified cases is approximately 90%

 Diagnosis is a 2-step process:
– Detection through screening
– Confirmation through patient history and physical, 

caregiver interview, brain imaging, and appropriate 
laboratory studies

– Physician wants to determine the onset of 
symptoms and how they have changed over time

McKhann G et al. Neurology. 1984;34:939-944.  Kazee AM et al. Alzheimer Dis Assoc Disord. 1993;7:152-164.



Dementia:
A Diagnostic Workup
 Medical history-history of diabetes, strokes, high 

blood pressure
 Medication history
 Social history-education, use of alcohol or drugs
 Psychiatric history-depression, anxiety
 Neurological exam and Mental status exam, 

memory testing
 Blood test and Imaging study (eg, optional CT 

without contrast, MRI, PET, SPECT)



Brain Pathology of AD




PET Scan of normal and AD brain




PET Imaging


UCI Brain Imaging Center



PET Imaging


UCI Brain Imaging Center



Pathological Mechanisms 
Implicated in Alzheimer’s Disease
 Amyloid hypothesis

 Tau tangles hypothesis

 Inflammatory mechanisms

 Cholinergic mechanisms



Brain Pathology of AD
 There are 3 consistent neuropathologic

hallmarks:
– Amyloid-rich senile plaques
– Neurofibrillary tangles
– Neuronal degeneration and cell death

 These changes eventually lead to clinical 
symptoms, but they begin years before the 
onset of symptoms

 It is not known if the plaques and tangles 
are the cause or result of AD

Selkoe DJ. JAMA. 2000;283:1615-1617.



β-amyloid Plaques

Immunocytochemical 
staining of senile plaques 
in the isocortex of a brain 
of a patient with AD

Plaques commonly found 
in brains of elderly people 
but appear in excessive 
numbers in the cortex of 
AD patients



Neurofibrillary Tangles

Immunocytochemical 
staining of neurofibrillary 
tangles in the isocortex 
of a patient with AD

Twisted remains of 
protein which is essential 
for maintaining the cell 
structure



Neurofibrillary Tangles




Neurotransmitter Basis for Current 
Dementia Drug Treatment Interventions

 Acetylcholine and glutamate are 2 
neurotransmitter systems known to be 
important in learning and memory
– Acetylcholine

 Cholinergic neurons are lost in AD
 Theory: increase available acetylcholine to improve or 

maintain cognitive function

– Glutamate
 Excessive or erratic glutamate stimulation impairs 

learning and can cause neuronal toxicity 
 Theory: normalize glutamatergic neurotransmission to 

maintain or improve cognition and prevent neurotoxicity



Acetylcholinesterase Inhibitors
 Drugs used to treat Alzheimer’s disease act by 

inhibiting acetylcholinesterase activity

 These drugs block the esterase-mediated 
metabolism of acetylcholine to choline and 
acetate.  This results in:
– Increased availability of the neurotransmitter 

between the neurons 

Nordberg A, Svensson A-L. Drug Safety. 1998;19:465-480.



Typical Benefits of Cholinesterase 
Inhibitors:
 Improvement of short-term memory, 

orientation

 Some improvement in function

 More fluent language

 Greater initiative, interest, engagement

 Fewer behavioral symptoms



Cholinesterase Inhibitors: Adverse 
Effects

General:
– Anorexia
– Weight loss

Gastrointestinal:
– Nausea/Vomiting
– Diarrhea

Cardiovascular:
– Bradycardia



Glutamate

Glutamate hypothesis – GLU is an excitatory 
amino acid

Prolonged continuous exposure of neurons to 
high levels of GLU (prolonged depolarization) 
leads to cell death

NMDA receptor antagonist memantine FDA 
approved for moderate and severe AD blocks 
glutamate effect



POSSIBLE PROTECTIVE FACTORS
- Higher level of education, intellectual stimulation, 

social interaction
- Nonsteroidal

anti-inflammatory agents
(aspirin and ibuprofen) – regular use increases 
risk

- Estrogen
-no longer thought to prevent based on Womens’ 
Health Initiative trial

- Statins – reduce risk in observational studies but 
not in randomized controlled trials

- Exercise and diet



POSSIBLE PROTECTIVE FACTORS
 Singapore Chinese Health Study looked at 

diet patterns of 17,000 middle aged people 
over period of 20 years

 Dietary patterns rich in plant-based foods 
incl whole grains, fish, vegetables, fruits, 
nuts, beans, lentils reduced risk of 
cognitive impairment of 18-33%

 Cutting back on red meat, especially 
processed meat



POSSIBLE PROTECTIVE FACTORS
 Exercise and diet- we should lead healthy 

lives because it is the right thing to do-it 
can help us enjoy our future more

 What to eat?

 Simple guide is to fill half of your plate with 
vegetables and fruits, a quarter with whole 
grains and quarter with protein foods such 
as bean products, seafood and meat



New Treatments on the Horizon: 
targeting beta amyloid
 Anti-amyloid drugs goal:
 decrease the body’s load of beta-amyloid
 Anti-beta-amyloid vaccines (AN-1792)-trial was terminated 

in 2002
 Drugs being developed to mobilize immune system while 

using monoclonal antibodies to prevent amyloid protein from 
clumping

 Block activity of two enzymes responsible for production of 
amyloid protein

 Preventing destruction of cell connections after plaques are 
formed



New Treatments on the Horizon: 
targeting Tau protein
 Goal is to prevent the collapse of cell transport 

system when Tau protein twists
 drugs to prevent twisting of Tau by inhibition and 

vaccines being developed



New Treatments on the Horizon:

Reducing inflammation-low grade cell inflammation 
of brain cells-use of nonsteroidal drugs aspirin and 
ibuprofen not effective

Hormones-estrogen and insulin-trials ended with 
negative studies

Electromagnetic waves-breaking up tau and amyloid 
proteins: promising results after small trial with 8 
patients, multisite clinical trial currently planned



Lewy Body Disease
 Disease affecting thinking, movement, 

behavior, sleep

 Progressive and incurable

 Biologically related to Parkinson’s disease

 Dementia with Lewy bodies

 Parkinson’s disease dementia



Lewy Body Disease
 Central: dementia with severe executive 

and visuospatial dysfunction early

 Core: fluctuating cognition; visual 
hallucinations; parkinson like sxs

 Suggestive: REM sleep behavior disorder, 
sensitivity to antipsychotics

 Other: falls, transient loss of 
consciousness, autonomic dysfunction, 
delusions



Frontotemporal Dementias
 Frontal and temporal lobe gliosis

 Executive dysfunction, personality 
changes, mood instability, impulsivity

 Primary Progressive Aphasia/Pick’s 
disease



Vascular Dementia
 Typically subcortical

 Lacunae- result of occlusion of small 
penetrating arteries-microvascular disease, 
ministrokes

 CVA-ischemic vs hemorrhagic stroke

 Post stroke depression, mania, apathy, 
anxiety, psychosis, pseudobulbar affect



The Future
 Advances in imaging and biomarkers 

will result in development of dementia 
screen as people approach old age

 Patients who screen positive may 
receive a cocktail of remedies incl
amyloid modulators and 
immunotherapy

 Coalition Against Major Diseases 
(CAMD) – alliance of pharmaceutical 
companies and government agencies 
formed to accelerate discovery of  
effective therapies
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