Risk Factors

Prevention

unmodifiable

modifiable

other diseases and

inflammation may be controlled by

Decreases symptoms.

protective factors

One positive lifestyle choice can influence and
encourage other positive lifestyle choices.

Early diagnosis of Alzheimer's disease is critical;
changes in Alzheimer's disease can begin up to
20 years before diagnosis. Today, there is no
single test to detect Alzheimer's disease. The
diagnostic process, based on symptoms, can
require a lengthy elimination process over a
period of months and years.

risk genes

drugs
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Namenda

One key area of research includes strategies
to keep Tau protein from collapsing and twisting
into tangles.

Works by regulating activity of glutamate, a
chemical messenger involved in learning and
memory.

imaging + biomarkers

The way cells process insulin may be related to
Alzheimer's disease. Researchers are looking at
how the brain processes sugar and produces
energy.

Anti-inflammatory treatments come out of understanding aspects of inflammation most active in
brain.

genetics

Researchers continue to look for ways to test for
Alzheimer's disease in early, detectable stages.

Populations with early-onset Alzheimer's disease
offer opportunities for therapeutic intervention
and monitoring.

Imaging and biomarkers may also offer methods
to monitor response to treatment.

Comorbid Diseases

misdiagnosis

includes

4

inflammation

Because Alzheimer's disease affects the elderly
population, it is not surprising to find that
Alzheimer’s patients suffer from comorbid medical conditions.
Over half (61%) of the population has 3 or more
comorbid diseases.

Mild Cognitive Impairment (MCI)
May be stronger predictor of Alzheimer’s diagnosis
than biomarkers.

Dementia diagnosis

6

Alzheimer's disease diagnosis

Office examination
- Patient physical
- Family history
- Medical history

additional cognitive assessments

Primary

Other
such as
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such as

initial investigations

Additional testing
- Genotyping
- CSF
- MRI
- PET Scan

Cardiovascular diseases

Obesity

Such as:
Vascular disease
Hypertension

possible

clinical

stop smoking
stress management
sleep quality

insulin

6

memory assessment service
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Researchers are in the process of developing
several medications directed to any point in
beta-amyloid processing.

Such as:
- Donepezil
- Rivastigmine
- Tacrine
- Galantamine

no diagnosis

probable

includes

Interferes with blood and oxygen flow to the brain.

such as:
- Geriatrician
- Geriatric Nurse Practitioner (GNP)
- Geriatric Psychiatrist
- Gerontologist
- Geropsychologist
- Neurologist
- Neuropsychologist

Such as:
- Aromatherapy and massage
- Sensory stimulations
- Acupuncture
- Chiropractic
- Music therapy and white noise
- Bright light therapy

tau protein

Diagnosis of Alzheimer's disease may require
multiple visits to physicians and specialists over a
long period of time, resulting in a medical loop.

or

lowers

2

can lead to
or to
or to

beta-amyloid

can be

tobacco exposure

cognitive
reassessment

In 2011, the Alzheimer's disease Dementia workgroup updated the previous NINCDS-ADRDA
definition of Alzheimer's disease. The new broadened definition includes the use of biomarkers for
early detection.

and

correlate
with

On Chromosome 7.

- Depression
- Psychosis
- Delirium
- Parkinson’s disease
- Thyroid issues
- Vitamin B-12 deficiency
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or to MCI 4
or to dementia diagnosis 5
or to Alzheimer's disease diagnosis

review diagnostic
criteria can lead to misdiagnosis

medication inventory
mental status examination
psychiatric assessment

environment

socioeconomic factors

can include

EPHA1

- Patient physical
- Family history
- Medical history

or to
no
diagnosis 2
or to
misdiagnosis
3
or to
MCI 4
or to
Dementia
diagnosis 5

follow-up
investigations can lead to misdiagnosis

can include

On Chromosome 19.

Such as:
- Estrogen
- Non-steroidal anti-inflammatory agents
- Ginkgo biloba
- Vitamin E
- N-methyl-D-aspartic acid
- Selective monoamine oxidase-b inhibitor selegiline

results lead to

begins

ABCA7

May decrease cognitive reserve.

higher education
influences

correlate
with

On Chromosome 6.

reduces

or

limited formal education (8 years or less)

Psychiatric Assessment
Test to rule out other dementias.

lab tests + surveys (to rule out other causes)

On Chromosome 19.

CD2AP

or to no diagnosis 2
or to misdiagnosis 3
or to MCI 4

and

Apolipoprotein E e2 (ApoE2)

secondary investigations can lead to

office examination

diet

Creates fatty tissue that produces hormones
resulting in inflammation.

CD33

stigma
fear
denial

and

and

On Chromosome 11.

no action result of

May inhibit ability to clear beta-amyloid
in the brain.

obesity

MS4A7

Or family doctor.

initial investigations can lead to

and

education
Apolipoprotein E e3 (ApoE3)

On Chromosome 2.

specialist

includes

BIN1

Brain derived neurotrophic factor supports the
survival of existing neurons and encourages the
growth of new ones.

Have been approved by the FDA.

cholinesterase inhibitors

primary care physician may refer to a

and

On Chromosome 11.

cognitive change

cognitive reserve

can be lowered through

1

smack moment

can be a
can lead to search for
can lead to consultation with

can include

The largest known risk factor for Alzheimer's disease.
ApoE4 is involved in metabolizing cholesterol.

high cholesterol
increases the
chances of

and

Located on Chromosome 1.

PICALM

diagnostic process leads to

other therapies

non-drugs

Work by slowing down activity that breaks down a
key neurotransmitter.

begins

helps build

May damage blood vessels in the brain.

CLU

Apolipoprotein E e4 (ApoE4)

information + resources

BDNF

On Chromosome 8.

Presenilin-2 (PS2)

patient + family members

can lead to

increases

On Chromosome 1.

to find

physical activity

can be lowered through

medical search can lead to

observe

Insulin resistance causes a buildup of blood
sugars in the brain.

awareness leads to
by

caused by
can be lowered through

high blood pressure
and

One of two or more common forms of a gene.

and

Insulin resistance is a condition in which the natural hormone insulin becomes less effective at
lowering blood sugars.

leads to

CR1

insulin resistance

sedentary lifestyle

Researchers have recently identified new gene
variants that are linked to the development of
Alzheimer's disease Some are involved with cholesterol and others are linked to inflammation or
the transport of molecules inside cells.

Alleles
includes

and

Located on Chromosome 14.

new gene variants
such as

Presenilin-1 (PS1)

Apolipoprotein (ApoE)
has 3

and

Located on Chromosome 21.

Increase the likelihood that a person with the
gene (or genes) will develop a disease.

risk factors includes

Amyloid precursor protein

includes

includes

Directly cause Early-onset Alzheimer's disease.

Type 2 diabetes

Vascular disease

research

Future treatments are under investigation.
Researchers are examining disease pathways to
find treatments to prevent, slow, or stop the
underlying disease process.

drugs

includes

deterministic genes

future

targeting

Protective factors are anything that prevents or
reduces vulnerability for the development of a
disorder.

Diagnosis
includes

Risk factors for other diseases impact
Alzheimer's disease.

can be

includes

Repetitive head injuries and brain trauma can lead
to Alzheimer's disease. Head injuries also have
some of the same pathologies as Alzheimer's
disease.

Women who carry the ApoE4 gene, in particular,
appear to be at higher risk. The reason for the
increased risk is not well understood.

includes

Alzheimer's disease is not a normal part of aging;
but increasing age is the single largest risk factor
of the disease. Why risk rises so dramatically with
age is not well understood.

head trauma + brain injury

being female

existing

includes

genetics

Modifiable factors are factors that can be
changed to improve health.

No current treatments can prevent, slow, or cure
Alzheimer's disease. Existing treatments address
disease symptoms to help with memory and
manage behavior. Research to find new treatments to address the underlying disease process
is underway.

includes

aging

quality of life
Includes

includes

includes

Unmodifiable factors are factors that cannot be
changed.

Today there is no proven way to prevent
Alzheimer's disease. The strongest evidence to
date suggests you may be able to lower your risk
of Alzheimer's disease by reducing your risk of
heart disease. Important factors that may be
involved include high blood pressure, high cholesterol, diabetes, and obesity.

includes

improves

can be

Risk factors are traits, conditions, or habits that
increase your chances of developing a disease.
Disease outcomes are often the result of multiple
risk factors.

Treatments

3 phases
Early
Mid
Late

the most prevalent form of
dementia
is

Alzheimer's disease is almost 4 times as likely
to affect people who are obese and middle aged.

Sensorial disabilities

Psychosis

Sensorial disabilities affect how a person gathers
information from the world around them.
Alzheimer’s patients may experience impairment
of the senses.

Neurological diseases

Psychotic symptoms, delusions, and hallucinations are common in Alzheimer's disease, occurring in approximately 40% of individuals over the
course of an illness.

Down syndrome

Alzheimer's disease can co-exist with other neurological diseases—disorders of the brain, spinal
cord, and nerves.

All people with Down Syndrome develop
Alzheimer's disease. Research suggests that the
abnormal third chromosome of Down Syndrome
might be a factor in Alzheimer's disease development.

Depression
The link between depression and dementia has
always been unclear. Research suggests the
theory that depression (a mood disorder)
increases dementia risk.

society engages researchers to discover opportunities to advance knowledge about Alzheimer’s disease for the benefit of society
including
the arts and sciences
and
private sector
and
government

80% of the damage to the brain has already occurred
by the time the first symptoms of Alzheimer's disease
appear. Symptoms, order of appearance, and duration
of steps is different for each person. In most cases,
Alzheimer's disease progresses slowly, over a 7- to
10-year period.

Mild Cognitive Impairment can lead to

stages can include

caregiving studies

includes

results in

175 Alzheimer's disease clinical trials are active in
the United States today.

aging

baby boomers

normal

people 85+
People who are older than 85 have a 50% risk of
developing Alzheimer's disease.

brain also exhibits

plasticity
The human brain
changes throughout
life, continues to
develop, and grow
new brain cells.

memory

research data

vascular disorders
Such as:
Multi-infarct dementia which is caused by multiple
strokes in the brain.

traumatic brain injury
Can be the result of motor vehicle accidents, falls, etc.

infections of Central Nervous System

Such as:
- National Alzheimer’s Project Act (NAPA)
(Bill passed by Congress)

Disease Process

perceptions can include

stigma

tangles

biological processes

begins in

vital cell
transport system inhibits movement

nutrients + essential supplies

contribute to synapse + cell death
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brain shrinkage (atrophy)
Although Alzheimer's disease begins in the hippocampus region, it ultimately affects all parts of
the brain. The disease progression is different for
every person.

temporal lobe

The disease is considered a disease of the whole
body—not just the brain.

The temporal lobe is involved in interpreting sensory input. The left hemisphere of the temporal
lobe is important for language. The characteristic
symptom of early- and mid-stage Alzheimer's
disease is the inability to recall simple familiar
words.
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synapse + cell death leads to

development of ventricles

1

nerve cells (neurons)

synapses to form a

neuron forest

acetylcholine

involved in

Instrumental Activities of
Daily Life (IADLs)

brainstem

cholinergic pathways

memories, thoughts, + feelings

rear temporal lobe
spreads to

Acetylcholine is a neurotransmitter produced by
neurons referred to as cholinergic neurons. The
neurotransmitter is believed to be involved in
learning, memory, and mood.

electrical charges

signals form the basis of

The overall goal of caregiving is to preserve the
patient’s quality of life.

symptoms

tasks

manage safety issues
Such as:
- Wandering/getting lost
- Assistance with mobility

find and use caregiving services

hire and supervise others

Such as:
- Medical care
- Paid in-home
- Residential care facility

Such as:
- Care providers

The rear temporal lobe is associated with both
speaking and understanding speech. These facilities deteriorate dramatically in mid- to late-stage
Alzheimer's disease.

Activities of Daily Life are measured with
(ADLs)

IADLs are not necessary for daily functioning but they
let an individual live independently in a community.

ADLs refer to self-care activities within a person’s
place of residence, in outdoor environments, or both.

Can include:
- Shopping
- Preparing meals
- Providing transportation
- Managing medications

Can include:
- Personal hygiene and grooming
- Dressing and undressing
- Self-feeding
- Bowel and bladder management
- Ambulation

environment
cerebellum

The cerebellum region of the brain helps you
coordinate movements. The effect of Alzheimer's
disease on the cerebellum is thought to be minimal, but research continues in this area. Cerebellum changes may relate to coordination issues in
mid- to late-stage Alzheimer's disease.

tests
Health professionals routinely consider the ability
and inability to perform ADLs as a measurement
of a person’s functional status.
ADLs are also measured to evaluate effectiveness
of therapeutic interventions.
Tools to measure ADLs include:
- Progressive Deterioration Scale (PDS)
- Disability Assessment for Dementia (DAD)
- Alzheimer’s Disease Assessment Scale
cognitive subscale (ADAS-cog)

maintain wellness
Through activities like:
- Exercise
- Healthy diet
- Sleep
- Therapy
- Stress management

education
Learn more about:
- Disease process
- Treatment
- Best providers of care
- Caregiving resources
- Medical insurance, including Medicaid

find information and
support services
and

includes

caregivers (self-care)

and

neurotransmitters

Caregiving can impact job performance or result
in job loss.

The parietal lobe processes tactile sensations,
integrating sensory information and interpreting
spatial relationships. People with mid- to latestage Alzheimer's disease often have difficulty
with spatial perceptions, for example, thinking a
person on TV is in the room.

cognitive function

100 billion nerve cells
connect at more than
100 trillion points.

The burden of caregiving can result in high stress
loads, including stress related to:
- Emotions
- Nursing home placement
- End-of-life

patients

tasks related to

financial security

parietal lobe

involved in

1

inhibit
connect to
one another at

When ventricles in the brain enlarge, surrounding
brain tissue dies. Ventricles are one of a system of
four communicating cavities in the brain and are
filled with cerebral spinal fluid.

emotional well-being

Caregivers can become secondary patients as
providing care begins to impact their own health.

in

results in

leads to

Protein tau strands do not appear in a normal
aging brain.

health
General health can be impaired and risk for
chronic disease, including cardiovascular disease,
is greater.

manage decreasing
functional ability

protein tau strands begin to form in

cell communication

Today 11 million people are providing care for
people with Alzheimer's disease. Caregiving is
demanding and difficult. For the person giving
care, the journey may feel like a transition from
an old life to a new life.

includes

destroy
form inside of nerve cells 1
made up of

The frontal lobe is largely responsible for logical
reasoning. It also plays important role in episodic
memory (memory for events)—the type of memory
most affected in Alzheimer's disease. This is the part
of the brain most closely associated with personality.
Damage to this area may explain ability of sufferers
to plan, think logically, or solve complex problems.

can negatively impact

includes

use

genomic +
phenotypic data sets to facilitate research

Part of the limbic system, plays an important role
in memory formation. Manages the consolidation
of short-term memory to long-term memory;
manages spatial navigation.

frontal lobe

spreads to

develop

imaging techniques +
diagnostic tools

spreads to

spreads to

genome service agencies

hippocampus region

beta-amyloid protein begin to form in

Although Alzheimer’s disease manifests in the
brain, it is linked to other biological processes
that take place in the body.

biotech companies and

form outside of nerve cells 1
made up of

contribute to
synapse + cell death 2

Such as:
- HIV
- Meningitis
- Creutzfeldt–Jakob disease (CJD)—
a quickly progressing disease that is fatal.

includes

patients participate in clinical trials

technology companies and

disabled cells

Amyloid beta protein is produced by the brain;
overproduction of the protein or the brain’s inability to clear it quickly enough causes imbalance.

has
lobbies Government 4

funds research 1
partners with government 4
partners with NPOs 5

result in the buildup of

inflammation devours

includes

Such as:
- Alzheimer's disease Centers
- The Alzheimer’s Project
- International Group on Alzheimer’s
Project (GAP)
- Alzheimer’s Disease Neuro Imaging
Initiative (ADNI)
- National Cell Repository for Alzheimer’s
Disease (NCRAD)
- Alzheimer’s Disease Genetics Consortium (ADGC)

To the clinical process.

private includes

genes

create
map
change

Input

public includes

disease standards

immune system cells trigger

spreads to

public outreach projects coordinate sharing of

plaques may activate
and

Such as:
- Alzheimer’s Association (AA)

workgroups and

Scientists do not understand what causes
Alzheimer's disease, but it is understood that it
develops because of a complex series of events in
the brain that take place over a period of time.

chemical changes in the brain

can involve other

form
create
fund research 1

provide

non-profit agencies
(NPOs)

Caregiving
includes care for

5

begins with

Such as:
- Center for Disease Control (CDC)
- Food and Drug Administration (FDA)
- National Institute of Aging (NIA)
- National Institute of Health (NIH)
- US Department of Health and Human Services
- Administration on Aging
- Department of Veteran Affairs
- Special Senate Committee on Aging

concentrated
in regions of

standardizes
funds research 1
monitors drug development process 2
approves drugs 3

disease data

enable

legislation

cross

and

trigger release of

policy

encoded as

Government creates

There are many causes of dementia—Alzheimer's
disease is the most common. Many forms of
dementia share similar symptoms—particularly in
early stages. This can contribute to the difficulty
of a clear diagnosis.

Such as:
- Alzheimer's disease - Huntington’s disease
- Parkinson’s disease - Types of multiple sclerosis

Such as:
Occasional memory lapses due to decline in episodic (autobiographical) memory and/or declarative (factual) memory related to changes in the
middle temporal lobe.
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of Dementia

degenerative neurological diseases

includes
decline in

treatments

people 65+

Baby boomers will begin turning 65 in 2011 and
will double their risk of developing Alzheimer's
disease every five years.

Causes

includes
changes in

drugs become

The older population represents 1 out of every 8
Americans, and is increasing at an accelerated rate.

can be

can lead to

loss of basic abilities
unable to care for self
extreme problems with mood + behavior
cannot remember, communicate, or process information
problems with bodily functions

Aging Population
experiences

drug development process

confusion
pervasive + persistent memory loss
changes in mood + behavior
intellectual impairment

Can continue for 1—3+ years.

caregiving
includes

are a part of the

recent memory loss
communication difficulties
functional changes
cognitive changes

Can continue for 2—10 years.

including the
aging population
and their
caregivers

includes

clinical trials
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Can continue for 2—4 years.
Most people are diagnosed in this phase.

Late Alzheimer’s
indicated by

Greater than those expected for age. Changes in
behavior or personality are not indicated.

Mid Alzheimer’s leads to
indicated by

memory problems indicated by

Early Alzheimer’s leads to
indicated by

indicated by

cognitive decline evidenced as
Includes:
- Memory loss
- Executive Function decline
- Impaired visuospatial abilities
- Impaired language function
- Changes in behavior and personality
- Decline in physical abilities

2

A transitional state from healthy to diseased, that
is still being defined. People with MCI are more
likely to develop Alzheimer's disease.

manifests as

The Arts and Sciences, Private Sector, and Government
work together in the public interest through consortium
and public outreach projects to change public perception of Alzheimer's disease, raise funding, support
research, and encourage citizen participation.

Research can include

appears in

shares
conducts
1

Symptoms

community

Research Community

which is a result of a complex
disease process
associated with multiple
risk factors
that is difficult to
diagnose
and results in
progressive deterioration
of the
brain

Such as:
- Alzheimer’s organizations support groups
- Community
- Online
- Social networks
- Family and friends

plan for the future
Such as:
- Legal
- Financial
- End-of-life decisions

chronic alcohol or drug use
Excessive drinking over a period of years or drug
abuse may lead to dementia, including alcoholic
dementia.

types of hydrocephalus
Dementia can be the result of damage to the brain
tissue caused by hydrocephalus. Hydrocephalus
involves an excess accumulation of cerebrospinal
fluid in the brain’s cavities that can result from
developmental abnormalities, infections, injury,
or brain tumors.

