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1. Definitions

Definitions

American Psychiatric Association: 2013

WHO: 1990

Definitions
SMI: Subjective memory impairment
There is no consensus definition
Patient subjectively feel worsening in cognitive performance
No objective symptoms, do not fulfil MCI or dementia
Mixture of syndromes, etiologies
May be secondary to other problems (e.g. depression)
MCI: Mild cognitive impairment
the changes in cognition exceeds the normal, expected
changes related to age, but not fulfills the criteria for
dementia
In one classification of MCI, the amnestic form is
distinguished from the nonamnestic form.
1 domain vs. multiple domains
Dementia

Definitions: DSM-V
Neurocognitive disorders (NCDs)
New definition introduced by DSM-V
Encompasses the group of disorders in which the
primary clinical deficit is in cognitive function,
and that are acquired rather than developmental
impaired cognition has not been present since birth or
very early life, and thus represents a decline from a
previously attained level of functioning
Dementia  major neurocognitive disorder
MCI minor neurocognitive disorder

Definitions: DSM-V
Minimal cognitive impairment - MCI:

Introduced by DSM-IV and DSM-IVTR
Thought to be the pre-phase of the AD
(>40-60% of cases convert to AD)
Normal
aging

MCI

Alzheimer’s
disease

Minor NCDs (DSM-V):
Each major NCD now has its minor NCD form
E.g. Major NCD in PD and minor NCD in PD

Definitions: DSM-V
Term of „Dementia” is outdated
Dementia is subsumed under the newly named entity
major neurocognitive disorder, although the term
dementia is not precluded from use in the etiological
subtypes in which that term is standard.
Dementia is a „negative term” with negative associations
Dementia is associated with older persons
NCDs do not have negative stigma and may be a
broader category (including younger persons)
mild neurocognitive disorder:
less severe level of cognitive impairment,
It can be (should be) both diagnosed and treated

Neurocognitive domains -1
Complex attention:
•
•
•
•

sustained attention (pressing buttons over a period of time),
divided attention (two tasks: e.g. tapping while learning a story being read)
selective attention (hearing numbers and letters, but count one type)
processing speed (time to match symbols, counting speed)

Neurocognitive domains -2
Executive function:
•
•
•
•
•
•

Planning (ability to find exit, object arrangement, interpret sequential picture),
decision making (e.g. stimulated gambling)
working memory (adding up a list of numbers, repeating a list of numbers, words backwards)
feedback/error correction (ability to benefit from feedback)
overriding habits/inhibition (e.g. Stroop test: naming the color of a words font)
mental flexibility: ability to shift between two concepts, tasks, or response rules

Neurocognitive domains -3
Learning and memory:
•
•
•
•

immediate memory (ability to repeat a list of words or digits),
recent memory (learn word list, short story or diagrams)
very-long-term memory (semantic –memory for facts- and autobiographical)
implicit memory (unconscious learning of skills)

Neurocognitive domains -4
Language
• expressive language: naming, fluency, phonemic
• grammar and syntax:
• receptive language: word definition, performance of actions by verbal command

Neurocognitive domains -5
Perceptual-motor
•
•
•
•
•

visual perception: line bisection tasks for defects or neglect, facial recognition
Visuoconstructional: drawing, copying or block assembly
perceptual-motor: inserting blocks into a form board
Praxis: imitate gestures or pantomime use of objects (e.g. a hammer)
Gnosis: integrity of recognition, e.g. faces and colors

Neurocognitive domains -6
Social cognition
• recognition of emotions
• theory of mind: ability to consider another person’s mental state

Major Neurocognitive Disorder
A. Evidence of significant cognitive decline from a previous level of
performance in one or more cognitive domains based on:




1. Concern of the individual, a knowledgeable informant, or the clinician that
there has been a significant decline in cognitive function; and
2. A substantial impairment in cognitive performance, preferably documented by
standardized neuropsychological testing or, in its absence, another quantified
clinical assessment.

B. The cognitive deficits interfere with independence in everyday
activities (i.e., at a minimum, requiring assistance with complex
instrumental activities of daily living such as paying bills or managing
medications).
C. The cognitive deficits do not occur exclusively in the context of a
delirium.
D. The cognitive deficits are not better explained by another mental
disorder (e.g., major depressive disorder, schizophrenia).

Mild Neurocognitive Disorder
A. Evidence of modest cognitive decline from a previous level of
performance in one or more cognitive domains based on:




1. Concern of the individual, a knowledgeable informant, or the clinician that
there has been a mild decline in cognitive function; and
2. A modest impairment in cognitive performance, preferably documented by
standardized neuropsychological testing or, in its absence, another quantified
clinical assessment.

B. The cognitive deficits do not interfere with capacity for
independence in everyday activities (i.e., complex instrumental
activities of daily living such as paying bills or managing medications
are preserved, but greater effort, compensatory strategies, or
accommodation may be required).
C. The cognitive deficits do not occur exclusively in the context of a
delirium.
D. The cognitive deficits are not better explained by another mental
disorder (e.g., major depressive disorder, schizophrenia).

Major subtypes of NCDs
According to DSM-V

Alzheimer’s disease (AD)
Frontotemporal lobar degeneration (FTLD)
Lewy body disease (DLBD)
Vascular disease (VD)
Traumatic brain injury (TBI)
Substance/medication use
HIV infection
Prion disease
Parkinson’s disease (PD)
Huntington’s disease (HD)
Another medical condition
Multiple etiologies
Unspecified

Major subtypes of NCDs
Suggestive features

NCDs are primarily subtyped according to the known or
presumed etiological/pathological entity
distinguished on the basis of a combination of time
course, characteristic domains affected, and associated
symptoms
Etiologies: PD, HD, TBI, stroke
Psychotic features are common in AD, DLBD and FTLD
Depression: AD, PD
Elation: FTLD

2. Diagnostic workup

Diagnostic workup
Basic steps

1. Evaluation of mental status

2. Examination for the presence of potential causative
comorbid conditions

3. Examination for the presence of sensory and/or motor
deficits as potential causes or exacerbating factors

Diagnostic workup
For defining NCDs:

1) a concern about cognition on the part of the individual,
a knowledgeable informant, or the clinician, and
2) performance on an objective assessment that falls
below the expected level or that has been observed to
decline over time.
Why do we require both of them?






Both a concern and objective evidence are required because
they are complementary.
A highly qualified person may reach normal values on tests, but
may perform worse then s/he used to or experienced a decline.
Low performance may be „normal” for a person with low
baseline without any worsening

Diagnostic workup
Major NCDs (formerly known as dementia):

individual's level of independence in everyday
functioning.
have impairment of sufficient severity so as to interfere
with independence, such that others will have to take
over tasks that the individuals were previously able to
complete on their own.
Minor NCDs (formerly known as minimal cognitive
impairment - MCI):
have preserved independence
there may be subtle interference with function or a report
that tasks require more effort or take more time than
previously.

Screening tests
To diagnose minor or major NCDs we require
• Concern about cognitive worsening
• Objective measurements
Recommended scales

MINI-COG
MEMORY IMPAIRMENT SCREEN (MIS)
GPCog
Mini-Mental Status Examination
Montreal Cognitive Assessment
Addenbrooke Cognitive Examination
Mattis Dementia Rating Scale

Recommended
for GPs
5 minutes
GPs and
non-psychologists
10-15 minutes

Neuropsychologists
>20 minutes

MEMORY IMPAIRMENT SCREEN
Buschke H, Kuslansky G, Katz M, et al. Screening for dementia with the memory impairment
screen. Neurology. 1999;52(2):231–238.

Memorization 4
Words

Mini-Cog

Memorization of 3
Words
+
Clock drawing

Borson et al.,
2000

GPCog

Brodaty H, Pond D, Kemp
NM, Luscombe G, Harding
L, Berman K, Huppert FA.
The GPCOG: a new
screening test for dementia
designed for general
practice. J Am Geriatr Soc.
2002 Mar;50(3):530-4.
1. Memorization of a
name and address
2. Time orientation
3. Clock drawing
4. Information
5. Recall

GPCog

Brodaty H, Pond D, Kemp
NM, Luscombe G, Harding
L, Berman K, Huppert FA.
The GPCOG: a new
screening test for dementia
designed for general
practice. J Am Geriatr Soc.
2002 Mar;50(3):530-4.
6 questions on decline in
daily functioning

MMSE
"Mini-mental state". A
practical method for grading
the cognitive state of
patients for the clinician.
Folstein MF, Folstein SE,
McHugh PR.
J Psychiatr Res. 1975
Nov;12(3):189-98

MMSE

MMSE
"Mini-mental state".
A practical method
for grading the
cognitive state of
patients for the
clinician.
Folstein MF,
Folstein SE,
McHugh PR.
J Psychiatr Res.
1975
Nov;12(3):189-98

MMSE cut-off: 27 points
"Mini-mental state".
A practical method
for grading the
cognitive state of
patients for the
clinician.
Folstein MF,
Folstein SE,
McHugh PR.
J Psychiatr Res.
1975
Nov;12(3):189-98

General cut-off value is 27
points

Montreal Cognitive Assessment
Nasreddine ZS, Phillips NA, Bédirian V,
Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H.
The Montreal Cognitive Assessment (MoCA©): A
Brief Screening Tool For Mild Cognitive
Impairment.
J Am Geriatr Soc 53:695–699, 2005.

It evaluates 5 domains out of the
6 neurocognitive domains
It was designed to assess MCI

Clinicians can use it without any
psychological training

Montreal Cognitive Assessment
MOCA evaluates more neurocognitive domains
1. Visuospatial:
1. Alternating Trail Making
2. Visuoconstructional Skills (Cube, cylinder, rectangle)
3. Visuoconstructional Skills (Clock)

Montreal Cognitive Assessment
MOCA evaluates more neurocognitive domains
1. Naming
2. Memory
1. Immediate recall – not scored

Montreal Cognitive Assessment
MOCA evaluates more neurocognitive domains
• Attention: Forward Digit Span, Backward Digit Span, Vigilance, Serial 7s
• Language: Sentence repetition, Verbal fluency
• Abstraction
• Delayed recall: without cues, category cue and multiple choice cue
• Orientation

MoCA (www.mocatest.org)
Advantages:
• 100+ countries, 30+ language validations
• 3 different, but equivalent versions available
• Freely available for clinical use
• GPs can use, 10 minutes

MoCA is superior to MMSE
Advantages:
• MoCA is superior to MMSE in detection of MCI
• Hungarian cut-off: 24 points (Psych Hung. 2013;28:370-392

MoCA is superior to MMSE
Advantages:
• MoCA is superior to MMSE in detection of MCI

MoCA is superior to MMSE
Advantages:
• MoCA is superior to MMSE in detection of MCI

Alternate trail making,
cube,
clock drawing and
memory items
are the most sensitive for
MCI

MoCA is superior to MMSE
Advantages:
• MoCA is superior to MMSE in detection of MCI

65 years old female
patient achieved 29/30
points on MMSE and
28/30 points on MoCA.
Clinically normal
cognition.

MoCA is superior to MMSE

65 years old male
patient achieved 29/30
points on MMSE and
19/30 points on MoCA.
Clinically
minor NCD-AD (MCI).

Diagnostic workup
Lab tests:

1. Blood count
2. TSH level (hypothyreodism)
3. B12 and folic acid
4. Creatinine and electrolytes (kidney failure)
5. Liver function tests
6. VDRL (syphilis)
7. Antinuclear antibodies (CNS vasculitis)
8. HIV (HIV-dementia)
9. CSF analysis (paraneoplastic)
10.Toxic (metals, poisons, druges)

All cases

Individually

Diagnostic workup
Other examinations:
1. Screening for depression, anxiety (Beck Depression Inventory)
2. Structural brain imaging
1.
2.

CT: cheaper, less sensitive
MRI:
1.
2.
3.
4.
5.

Other factors: hydrocephalus, tumors, brain damage (e.g. traumatic)
White matter (vascular lesions, adrenoleukodystrophy)
Atrophy (degree of atrophy and the localization)
Predicting factors, biomarkers (e.g. not the size of hippocampus, both the fornix
and mammillary body determines the transformation from MCI to AD)
Special sequences (e.g. SWI to detect Wilson’s disease or NBIA)

3. ECG (e.g. atrial fibrillation)
4. EEG: epilepsy, prion
5. Functional neuroimaging
1.
2.

PET (amyloid imaging)
SPECT

6. Genetic testing
1.
2.
3.

Huntington’s disease
Risk factors and/or predicting factors for AD
Risk factors and/or predicting factors for Frontotemporal NCD

Individually

3. Major NCD syndromes

Differential diagnosis: Top 10
(commonly used mnemonic device: AVDEMENTIA

1. Alzheimer Disease (pure ~40%, + mixed~70%)
2. Vascular Disease, MID (5-20%)
3. Drugs, Depression, Delirium
4. Ethanol (5-15%)
5. Metabolic Systems
6. Endocrine (thyroid, diabetes), Ears, Eyes, Environ.
7. Neurologic (other primary degenerations, etc.)
8. Tumor, Toxin, Trauma
9. Infection, Idiopathic, Immunologic
10. Amnesia, Autoimmune, Apnea, AAMI

NCD due to Another Medical Condition
Definition
A. The criteria are met for major or mild neurocognitive disorder.
B. There is evidence from the history, physical examination, or laboratory findings that the
neurocognitive disorder is the pathophysiological consequence of another medical condition.
C. The cognitive deficits are not better explained by another mental disorder or another specific
neurocognitive disorder (e.g., Alzheimer’s disease, HIV infection).
Differential-diagnosis
(potentially reversible causes have green color)
structural lesions




primary or secondary brain tumors,
subdural hematoma (treated by surgery)
slowly progressive or normal-pressure hydrocephalus
(treatable by shunt surgery)

hypoxia



related to hypoperfusion from heart failure,
OSAS: treatable by CPAP/BiPAP therapy

NCD due to Another Medical Condition
Differential-diagnosis
(potentially reversible causes have green color)

endocrine conditions




hypothyroidism,
hypercalcemia,
hypoglycemia

nutritional conditions:


deficiencies of thiamine or niacin

infectious conditions



neurosyphilis,
cryptococcosis,

immune disorders



temporal arteritis,
systemic lupus erythematosus),

hepatic or renal failure,
Major depression

Diagnostic features
metabolic conditions





Kufs' disease,
adrenoleukodystrophy,
metachromatic leukodystrophy,
other storage diseases of adulthood and
childhood),

other neurological conditions



epilepsy,
multiple sclerosis).

Alzheimer’s disease
A. The criteria are met for major or mild neurocognitive disorder.
B. There is insidious onset and gradual progression of impairment in one or more cognitive domains (for
major neurocognitive disorder, at least two domains must be impaired).
C. Criteria are met for either probable or possible Alzheimer’s disease as follows:
For major neurocognitive disorder: Probable Alzheimer’s disease is diagnosed if either of the following
is present; otherwise, possible Alzheimer’s disease should be diagnosed.



1. Evidence of a causative Alzheimer’s disease genetic mutation from family history or genetic testing.
2. All three of the following are present:
a. Clear evidence of decline in memory and learning and at least one other cognitive domain (based on detailed
history or serial neuropsychological testing).
b. Steadily progressive, gradual decline in cognition, without extended plateaus.
c. No evidence of mixed etiology (i.e., absence of other neurodegenerative or cerebrovascular disease, or another
neurological, mental, or systemic disease or condition likely contributing to cognitive decline).

For mild neurocognitive disorder: Probable Alzheimer’s disease is diagnosed if there is evidence of a
causative Alzheimer’s disease genetic mutation from either genetic testing or family history. Possible
Alzheimer’s disease is diagnosed if there is no evidence of a causative Alzheimer’s disease genetic
mutation from either genetic testing or family history, and all three of the following are present:




1. Clear evidence of decline in memory and learning.
2. Steadily progressive, gradual decline in cognition, without extended plateaus.
3. No evidence of mixed etiology

D. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative
disease, the effects of a substance, or another mental, neurological, or systemic disorder

Alzheimer’s disease
The most common neurodegenerative disease of the brain!
Definite Alzheimer's disease: Clinical features + histopathologic confirmation
Probable AD

Minor NCD

Major NCD

Possible AD

Typical features (3)
+ causative genetic
positivity

Typical clinical
features (3)

Typical clinical
features (3)

Not all the 3 typical
features are
observed

Impaired neurocognitive domains
The typical presentation is amnestic (i.e., with impairment in memory and learning).
At the mild NCD phase, Alzheimer's disease manifests typically with impairment in memory
and learning, sometimes accompanied by deficits in executive function.
At the major NCD phase, visuoconstructional/perceptual motor ability and language will also
be impaired. Social cognition tends to be preserved until late in the course of the disease.

Alzheimer’s disease
Associated features
have behavioral and psychological manifestations
these features are also frequent at the mild NCD stage of impairment
These symptoms are as or more distressing than cognitive manifestations
Mild stage:


depression and/or apathy

With moderately severe major NCD,







psychotic features,
irritability,
agitation,
combativeness, and
wandering

Late in the illness,







gait disturbance,
dysphagia,
incontinence,
myoclonus, and
seizures

Alzheimer’s disease
Estimate MMSE as a function of time

MMSE score
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Economic impact of AD
Ageing society: increasing prevalence




Overall prevalence estimates for dementia are
approximately 1%-2% at age 65 years and as high as 30%
by age 85 years.
MCI ranges from 2% to 10% at age 65 and 5% to 25% by
age 85

Survival: 8-10 years (up to 20 years)
Direct costs (medication, hospitalization, nursing)



2 million AD patients in nursing homes in USA
Nursing homes cost - $120 to $160 per daycare of AD
patients costs $80 billion per year

Indirect costs:


With lost wages of patients and families plus costs for nonnursing home patients:

Total costs: $120 billion annually (Am J Publ Hlth)

Alzheimer’s disease: etiology
Age (initial genesis vs response to stress)
 This factor has the biggest impact
 Stressor response (adequate repair mechanisms)
Trauma (head injury),
vascular (stroke risk factors)
Genetics (amyloid related)
 Familial, early onset: APP (21), PS (14, 1) (less than 5%)
 Late onset: APOE e4 (ch19) (?50% of AD)
relation to brain cholesterol metabolism?
 many other candidate genes
Relation to vascular factors, cholesterol, BP
Higher education
Environment - diet, exercise, smoking
Estrogens, statins, NSAIDs,
APOE e2 may be most protective

Risk factors for AD
Family history of dementia
Family history - Downs
Family history - Parkinson’s
Maternal age > 40 years
Head trauma (with LOC)
History of depression
History of hypothyroidism
NSAID use or statin use

3.5 (2.6 - 4.6)
2.7 (1.2 - 5.7)
2.4 (1.0 - 5.8)
1.7 (1.0 - 2.9)
1.8 (1.3 - 2.7)
1.8 (1.3 - 2.7)
2.3 (1.0 - 5.4)
0.2 (0.05 – 0.83)
Roca, 1994, t’Veldt, 2002

Neuropathology of AD
Senile plaques
beta-amyloid protein

Neurofibrillary tangles
hyper-phosphorylated tau (loss of synapses,
dementia)

Neurotransmitter losses
Acetylcholine (Ach) – major loss of nicotinic
receptors
Norepinephrine, serotonin, glutamate, GABAss

Inflammatory responses

Diagnostic markers for AD
Genetic factors/markers
Familial AD (onset < 60 y/o) (<5%)
 Presenilin I, II (ch 14, 1) and APP (amyloid precursor protein, ch 21)
 They are diagnostic markers!!!
Non-familial (late onset)
 APOE, only risk factor and not diagnostic marker!
Other factors/markers (orange colored items have higher specificity)
CSF: reduced levels of amyloid beta-42, elevated total tau and phosphotau levels
PET: amyloid imaging and temporoparietal hypometabolism on a
fluorodeoxyglucose PET
MRI: hippocampal and temporoparietal cortical atrophy

Why should we diagnose AD early?
Safety (driving, compliance, cooking, etc.)
Family stress and misunderstanding (blame,
denial)
Early education of caregivers of how to handle
patient (choices, getting started)
Advance planning while patient is competent (will,
proxy, power of attorney, advance directives)
Patient’s and Family’s right to know
Specific treatments now available, may delay
nursing home placement longer if started earlier

Consensus statement of Alzheimer’s Association

AD continues to be missed as diagnosis
AD is unrecognized and under-reported



patients do not realized
families tend to compensate

Effective treatment and management
techniques are available

Small et al., JAMA, 1997

Frontotemporal Neurocognitive Disorder
A. The criteria are met for major or mild neurocognitive disorder.
B. The disturbance has insidious onset and gradual progression.
C. Either (1) or (2);

1. Behavioral variant;
a. Three or more of the following behavioral symptoms:






i. Behavioral disinhibition.
ii. Apathy or inertia.
iii. Loss of sympathy or empathy.
iv. Perseverative, stereotyped or compulsive/ritualistic behavior.
v. Hyperorality and dietary changes.

b. Prominent decline in social cognition and/or executive abilities.

2. Language variant:
a. Prominent decline in language ability, in the form of speech production, word finding, object
naming, grammar, or word comprehension.
D. Relative sparing of learning and memory and perceptual-motor function.
E. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative
disease, the effects of a substance, or another mental, neurological, or systemic disorder.

Frontotemporal Neurocognitive Disorder
Definite FTNCD:


Features of possible FTNCD + histopathologic confirmation

Probable FTNCD:





Clinical features + if either of the following
1. Evidence of a causative frontotemporal neurocognitive disorder genetic mutation, from either family history or genetic
testing (mutations in the gene coding for microtubule-associated protein tau.
2. Evidence of disproportionate frontal and/or temporal lobe involvement from neuroimaging.

Possible FTNCD:


Clinical features if there is no evidence of a genetic mutation, and neuroimaging has not been performed.

Clinical features
progressive development of behavioral and personality change and/or language impairment.
The behavioral variant and three language variants (semantic, agrammatic/nonfluent, and logopenic)
exhibit distinct patterns of brain atrophy
apathy or disinhibition.
lose interest in socialization, self-care, and personal responsibilities,
display socially inappropriate behaviors.
lack of planning and organization, distractibility, and poor judgment
Insight is usually impaired
Cognitive decline is less prominent
3 language variants (semantic, agrammatic/nonfluent, and logopenic, primary progressive aphasia

Frontotemporal Neurocognitive Disorder
Prevalence
FTNCD is a common cause of early-onset NCD in individuals younger than 65 years
Population prevalence: 2-10 per 100,000
80% of cases <65 years old
median survival being 6-11 years after symptom onset and 3-4 years after diagnosis
Associated features
May overlap with

progressive supranuclear palsy

corticobasal degeneration

Motoneuron disease (ALS-like disorders)

Risk factors
Approximately 40% of individuals have a family history
Diagnostic markers
MRI: distinct patterns of atrophy (In behavioral-variant, both frontal lobes, especially the medial frontal
lobes) and the anterior temporal lobes are atrophic)
Genetic: microtubule associated protein tau (MAPT), granulin gene (CRN), C90RF72 gene,
transactive response DNA-binding protein of 43 kDa (TDP-43, or TARDBP), valosin-containing protein
(VCP), chromatin modifying protein 2B (CHMP2B), and fused in sarcoma protein (FUS)

Neurocognitive Disorder With Lewy Bodies
A. The criteria are met for major or mild neurocognitive disorder.
B. The disorder has an insidious onset and gradual progression.
C. The disorder meets a combination of core diagnostic features and suggestive diagnostic features for
either probable or possible neurocognitive disorder with Lewy bodies.








For probable major or mild neurocognitive disorder with Lewy bodies, the individual has two core features, or one
suggestive feature with one or more core features.
For possible major or mild neurocognitive disorder with Lewy bodies, the individual has only one core feature, or one or
more suggestive features.

1. Core diagnostic features:
a. Fluctuating cognition with pronounced variations in attention and alertness.
b. Recurrent visual hallucinations that are well formed and detailed.
c. Spontaneous features of parkinsonism, with onset subsequent to the development of cognitive
decline.
2. Suggestive diagnostic features;
a. Meets criteria for rapid eye movement sleep behavior disorder.
b. Severe neuroleptic sensitivity.

D. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative
disease, the effects of a substance, or another mental, neurological, or systemic disorder.

Neurocognitive Disorder With Lewy Bodies
Previous name:
dementia with Lewy bodies (DLB)
Prevalence:
1.7% to 30.5% of all dementia cases, in brain banks: 20%-35% of cases of dementia
2nd most common degenerative dementia

Clinical features
The symptoms fluctuate in a pattern that can resemble a delirium, but no adequate underlying cause
can be found.
spontaneous parkinsonism, which must begin after the onset of cognitive decline; by convention, major
cognitive deficits are observed at least 1 year before the motor symptoms.
repeated falls and syncope
transient episodes of unexplained loss of consciousness
Autonomic dysfunction
REM sleep behavior disorder
low striatal dopamine transporter uptake on single photon emission computed tomography

Vascular Neurocognitive Disorder
A. The criteria are met for major or mild neurocognitive disorder.
B. The clinical features are consistent with a vascular etiology, as suggested by either of the following:




1. Onset of the cognitive deficits is temporally related to one or more cerebrovascular events.
2. Evidence for decline is prominent in complex attention (including processing speed) and frontal-executive
function.

C. There is evidence of the presence of cerebrovascular disease from history, physical examination,
and/or neuroimaging considered sufficient to account for the neurocognitive deficits.
D. The symptoms are not better explained by another brain disease or systemic disorder.
Probable vascular neurocognitive disorder is diagnosed if one of the following is present; otherwise possible
vascular neurocognitive disorder should be diagnosed:
1. Clinical criteria are supported by neuroimaging evidence of significant parenchymal injury attributed
to cerebrovascular disease (neuroimaging-supported).
2. The neurocognitive syndrome is temporally related to one or more documented cerebrovascular
events.
3. Both clinical and genetic (e.g., cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy) evidence of cerebrovascular disease is present.
Possible vascular neurocognitive disorder is diagnosed if the clinical criteria are met but neuroimaging is not
available and the temporal relationship of the neurocognitive syndrome with one or more cerebrovascular
events is not established.

Vascular Neurocognitive Disorder
Clinical features
commonly associated are personality and mood changes, abulia, depression, and emotional lability.
second most common cause of NCD after Alzheimer's
prevalence increases exponentially after age 65 years.
0.2% in the 65-70 years age group to 16% in individuals 80 years and older
commonly co-occurs with Alzheimer's disease
Vascular etiology may range from large vessel stroke to microvascular disease
presentation is therefore very heterogeneous
acute stepwise or fluctuating decline in cognition, and intervening periods of stability and even some
improvement.
slow progression is generally due to small vessel disease
leading to lesions in the white matter, basal ganglia, and/or thalamus.
MRI depends on either of the following
one or more large vessel infarcts or hemorrhages,
a strategically placed single infarct or hemorrhage (e.g.,
in angular gyrus, thalamus, basal forebrain),
two or more lacunar infarcts outside the brain stem, or
extensive and confluent white matter lesions

NCD due to Traumatic Brain Injury
A. The criteria are met for major or mild neurocognitive disorder.
B. There is evidence of a traumatic brain injury—that is, an impact to the head or other mechanisms of
rapid movement or displacement of the brain within the skull, with one or more of the following:

1. Loss of consciousness.

2. Posttraumatic amnesia.

3. Disorientation and confusion.

4. Neurological signs (e.g., neuroimaging demonstrating injury; a new onset of seizures; a marked
worsening of a preexisting seizure disorder; visual field cuts; anosmia; hemiparesis).
C. The neurocognitive disorder presents immediately after the occurrence of the traumatic brain injury
or immediately after recovery of consciousness and persists past the acute post-injury period.

NCD due to Traumatic Brain Injury
Clinical features
Difficulties in the domains of complex attention, executive ability, learning, and memory are common as
well as slowing in speed of information processing and disturbances in social cognition
disturbances in emotional function (e.g., irritability, easy frustration, tension and anxiety, affective
liability);
Personality changes (e.g., disinhibition, apathy, suspiciousness, aggression);
physical disturbances (e.g., headache, fatigue, sleep disorders, vertigo or dizziness, tinnitus or
hyperacusis, photosensitivity, anosmia, reduced tolerance to psychotropic medications);
neurological symptoms and signs (e.g., seizures, hemiparesis, visual disturbances, cranial nerve
deficits) and aphasia, neglect, and constructional dyspraxia
severe incoordination, ataxia, and motor slowing, may be present in major NCD due to TBI and may
add to functional difficulties
evidence of orthopedic injuries.
Prevalence
In the United States, 1.7 million TBIs occur annually, resulting in 1.4 million emergency department
visits, 275,000 hospitalizations, and 52,000 deaths.
About 2% of the population lives with TBI-associated disability.

Substance/Medication-induced NCD
Alcohol: executive-function and memory and learning domains,

alcohol-induced amnestic confabulatory (Korsakoff's) NCD, the features include prominent
amnesia (severe difficulty learning new information with rapid forgetting)and a tendency to
confabulate.

co-occur with signs of thiamine encephalopathy (Wernicke's encephalopathy) with associated
features such as nystagmus, ataxia and ophthalmoplegia
sedative, hypnotic, or anxiolytic drugs (e.g., benzodiazepines, barbiturates) may show greater
disturbances in memory than in other cognitive functions
Anticholinergic medications
Drugs: methamphetamine, opioids, phencyclidine, inhalants, methamphetamine, cocaine (can also
elicit vascular damage!)
Role of cannabis is controversial.

NCD due to HIV infection
Clinical features
prominently impaired executive function, slowing of processing speed, problems with more demanding
attentional tasks, and difficulty in learning new information, but fewer problems with recall of learned
information.
Slowing may be prominent
Language difficulties, such as aphasia, are uncommon
may experience prominent neuromotor features
such as severe incoordination, ataxia
can resolve, improve, slowly worsen, or have a fluctuating course
Risk factors for developing NCD
prior episodes of severe immunosuppression
high viral loads in the cerebrospinal fluid,
and indicators of advanced HIV disease such as
anemia and hypoalbuminemia.
Prevalence
one-third to over one-half of HIV-infected individuals
have at least mild neurocognitive disturbance
5% have major NCD

NCD due to prion disease

Definition
A. The criteria are met for major or mild neurocognitive disorder.
B. There is insidious onset, and rapid progression of impairment is common.
C. There are motor features of prion disease, such as myoclonus or ataxia, or biomarker evidence.
D. The neurocognitive disorder is not attributable to another medical condition and is not better expiated
by another mental disorder.
Clinical features
Creutzfeldt- Jakob disease, variant Creutzfeldt-Jakob disease, kuru, Gerstmann-Sträussler-Scheinker
syndrome, and fatal insomnia
neurocognitive deficits, ataxia, and abnormal movements such as myoclonus, chorea, or dystonia; a
startle reflex is also common.
Typically, the history reveals rapid progression to major NCD over as little as 6 months
psychiatric symptoms, characterized a by low mood, withdrawal, and anxiety

NCD due to prion disease
Diagnostic features
recognized lesions on magnetic resonance imaging with DWI (diffusion-weighted imaging) or FLAIR
(fluid-attenuated inversion recovery)


Multifocal gray matter hyperintensities in subcortical and cortical regions

tau or 14-3-3 protein in cerebrospinal fluid,
characteristic triphasic waves on electroencephalogram,
for rare familial forms, family history or genetic testing
Definite diagnosis: only by biopsy or at autopsy

NCD due to Parkinson’s disease
Prevalence
0.5% between ages 65 and 69 to 3% at age 85 years and older
75% will develop a major NCD sometime in the course of their disease
mild NCD in Parkinson's disease has been estimated at 27%.
Parkinson's disease may coexist with Alzheimer's disease and cerebrovascular disease
Clinical features
apathy,
depressed mood,
anxious mood,
hallucinations,
delusions,
personality changes,
rapid eye movement sleep behavior disorder, and
excessive daytime sleepiness

NCD due to Huntington’s Disease
Prevalence
2.7 per 100,000
CAG trinucleotide repeat expansion in the HIT gene, located on chromosome 4
average age at diagnosis of Huntington's disease is approximately 40 years
Age at onset is inversely correlated with CAG expansion length
Features
Psychiatric and cognitive abnormalities can predate the motor abnormality by at least 15 years.
Progressive cognitive impairment is a core feature of Huntington's disease
early changes in executive function (i.e., processing speed, organization,
and planning) rather than learning and memory
Chorea, ballism
Depression, irritability, anxiety, obsessive-compulsive symptoms,
and apathy are frequently,

NCD due to Multiple Etiologies
Definition
A. The criteria are met for major or mild neurocognitive disorder.
B. There is evidence from the history, physical examination, or laboratory findings that the
neurocognitive disorder is the pathophysiological consequence of more than one etiological
process, excluding substances (e.g., neurocognitive disorder due to Alzheimer’s disease with
subsequent development of vascular neurocognitive disorder)..
C. The cognitive deficits are not better explained by another mental disorder and do not occur
exclusively during the course of a delirium.

4. Treatment options

Treatment of minor NCDs (MCI)
MCI should be identified and monitored because of their increased risk for AD
At present, no established treatment exists
donepezil has been found to delay the progression to AD in MCI patients with
depression
centrally acting angiotensin-converting enzyme inhibitors (CACE-Is) may reduce the
rate of cognitive decline
consume a Mediterranean diet
social and mental activity are often recommended
A prospective study suggested that engaging in moderate exercise of any frequency in
midlife or late life was associated with reduced odds of having MCI

Cholinesterase inhibition (ChEIs)
Definition
Numerous lines of evidence suggest that cholinergic systems that modulate information processing
in the hippocampus and neocortex are impaired early in the course of AD.
All ChEIs have shown modest benefit on measures of cognitive function and activities of daily
living.
Patients on ChEIs have shown slower declines on cognitive and functional measures than patients
on placebo.
However, ChEIs do not address the underlying cause of the degeneration of cholinergic neurons,
which continues during the disease.
The ChEIs may also alleviate the noncognitive manifestations of AD, such as agitation, wandering,
and socially inappropriate behavior
The ChEIs share a common profile of adverse effects, the most frequent of which are nausea,
vomiting, diarrhea, and dizziness. These are typically dose related and can be mitigated with slow
up-titration
can provoke symptomatic bradycardia and syncope and precipitate fall-related injuries, including
hip fracture

Cholinesterase inhibition:
mild to moderate severity

Treatment of severe NCD
Memantine
partial N -methyl-D-aspartate (NMDA) antagonist memantine
believed to work by improving the signal-to-noise ratio of glutamatergic transmission at the NMDA
receptor
Several studies have demonstrated that memantine can be safely used in combination with ChEIs
rivastigmine transdermal for severe AD
In June 2013, the FDA approved
a higher dose of the drug (13.3 mg/24 hours) demonstrated statistically significant improvement in
overall cognition and function compared with a lower dose (4.6 mg/24 hours)

Treatment of other symptoms
First treat medical problems
Second environmental interventions
Third neuropsychiatric medications
Cognitive impairment
Psychotic symptoms
Depressive symptoms
Insomnia symptoms
Anorexia symptoms
Parkinsonian symptoms
Other treatment options
Antidepressants
Anxiolytics
Beta-blockers
Antiepileptic drugs (for their effects on behavior)

Neuroleptics (They can be associated with increased
cardiovascular and cerebrovascular risk!!!!)

Experimental therapeutic options
Vaccination with amyloid species
Administration of monoclonal antiamyloid antibodies
Administration of intravenous immune globulin that may contain amyloid-binding antibodies
Selective amyloid-lowering agents
Chelating agents to prevent amyloid polymerization
Brain shunting to improve removal of amyloid
Beta-secretase inhibitors to prevent generation of the A-beta amyloid fragment
Transcranial magnetic stimulation (TMS)
Estrogen
statins
vitamin E supplementation
Deep brain stimulation (fornix)
Routine physical activity and exercise may have an impact on AD progression

