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DEFINITIONS

= Dementia (now termed “major neurocognitive disorder” in DSM-5) is defined as a progressive decline in one or
more cognitive domains (memory, executive function, attention, language, visuospatial, or social cognition)
sufficient to interfere with independence in everyday activities.

= Normal aging: mild forgetfulness without functional loss.

= Mild cognitive impairment (MCI): measurable decline without functional impairment



DSM 5 CRITERIA FOR DEMENTIA

DSM-IV and DSM-5 criteria for dementia

DSM-1IV criteria for dementia

A1. Memory impairment

A2, At least one of the following:
- Aphasia
- Apraxia
- Agnosia

- Disturbance in executive functioning

DSM-5 criteria for major
neurocognitive disorder
(previously dementia)

A. Evidence of significant cognitive decline
from a previous level of performance in one or
more cognitive domains*:

- Learning and memory
- Language

- Executive function

- Complex attention

- Perceptual-motar

- Social cognition

B. The cognitive deficits in A1 and A2 each
cause significant impairment in social or
occupational functioning and represent a
significant decline fram a previous level of
functioning.

B. The cognitive deficits interfere with
independence in everyday activities. At a
minimum, assistance should be required with
complex instrumental activities of daily living,
such as paying bills or managing medications.

C. The cognitive deficits do not occur
exclusively during the course of delirium.

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 (eg,
major depressive disorder, schizophrenia).

For diagnostic criteria of dementia subtypes such as Alzheimer disease or frontoternporal
dementia, please refer to UpToDate topics on the clinical manifestations and diagnosis of

individual dementia subtypes.

DSM: Diagnostic and Statistical Manual of Mental Disorders.

* Evidence of decline is based on concern of the individual, a knowledgeable informant, or
the clinician that there has been a significant decline in cognitive function and a substantial
impairment in cognitive performance, preferably documented by standardized
neuropsychological testing or, in its absence, another quantified clinical assessment.



DEMENTIA ISA SYNDROME WITH MULTIPLE ETIOLOGIES:

|. Neurodegenerative diseases (most common)
Alzheimer disease (AD)

Lewy body dementia (DLB)

Frontotemporal dementia (FTD)

Parkinson’s disease

Dementia Huntington’s disease (HD)

2.Vascular dementia (VaD)

Due to multi-infarcts, strategic infarcts, or small vessel disease.

Often with stepwise progression.

3. Reversible causes “dementia mimics”

Delirium (acute/subacute course, impaired attention)

Depression (“pseudodementia”)

Medication-induced cognitive impairment (anticholinergics, opioids, benzos)
Metabolic/endocrine: hypothyroidism, B12 deficiency, hypercalcemia
Infections: HIV, syphilis

Normal pressure hydrocephalus (NPH)

4. Other less common causes
Prion disease (C]D)
Autoimmune/paraneoplastic encephalitis

Traumatic brain injury, chronic subdural hematoma.



QUESTIONS: WHAT ARE THE DIAGNOSTIC CONSIDERATIONS BASED ON THE HISTORY?

IS THIS PRESENTATION SUGGESTIVE OF AD? WOULD ADDITIONAL HISTORY BE HELPFUL?

= Insidious onset and gradual progression of cognitive symptoms over the course of 4 years raises
concern for a neurodegenerative disorder. aspects of the patient’s history suggesting changes in episodic
memory, attention, executive function, and word retrieval could suggest a multidomain, amnesic syndrome
as frequently occurs in the context of AD neuropathology.

= However, recurrent, well-formed visual hallucinations are very uncommon with isolated AD
neuropathology and suggestive of contributions from Lewy body disease (LBD) neuropathology, as occurs
in association with syndromic dementia with Lewy bodies (DLB), Parkinson disease (PD), or PD with
dementia (PDD) .

= It would be useful to know whether this patient has additional history indicating other core clinical
features of a DLB syndrome, including fluctuating cognition with pronounced variations in attention and
alertness; REM sleep behavior disorder (RBD), suggested by dream enactment behaviors; and motor
symptoms potentially reflecting parkinsonism. Instruments such as the Mayo Fluctuations Scale and the
Queen Square



QUESTIONS: WHAT ARE THE DIAGNOSTIC CONSIDERATIONS BASED ON THE HISTORY?

IS THIS PRESENTATION SUGGESTIVE OF AD? WOULD ADDITIONAL HISTORY BE HELPFUL?

Additional history revealed that the

patient’s husband observed her to have periods of being in a “trance-like” state, as well as drowsiness and
an increased tendency to sleep in the daytime. She was noted to have recurrent episodes of “acting out her
nightmares,” at times kicking and screaming, dating back to the onset of her cognitive symptoms. Her
walking had slowed, and her voice had become softer. She was slower and less coordinated when using
her hands, her handwriting became smaller, and she developed intermittent tremors of her hands and arms
when using them. She experienced constipation with increasing frequency and severity.



QUESTIONS: WHAT ARE THE DIAGNOSTIC CONSIDERATIONS BASED ON THE HISTORY?

IS THIS PRESENTATION SUGGESTIVE OF AD? WOULD ADDITIONAL HISTORY BE HELPFUL?

A. History

Onset and progression: Insidious and progressive decline suggests Alzheimer’s disease (AD) or frontotemporal
dementia (FTD); stepwise course suggests vascular dementia (VaD); acute or fluctuating course points to delirium.

Functional impact: Ask about instrumental activities of daily living (IADLs) (finances, medication management,
shopping, driving). Impairment of IADLs precedes decline in basic ADLs.

Neuropsychiatric symptoms: Screen for apathy, depression, hallucinations, agitation, and sleep disturbance.
Family history: Neurodegenerative disorders, vascular risk factors (HTN,HLPDM,...)

Medication review: Exclude deliriogenic medications (anticholinergics, opioids, benzodiazepines, steroids, H2
blockers)



QUESTION: WHAT ARE THE AIMS OF THE COGNITIVE AND NEUROLOGICAL EXAMINATIONS IN
THIS CONTEXT?

= |n the context of a history highly suggestive of DLB, one can increase diagnostic confidence by
establishing a suggestive neuropsychological profile or by confirming features of parkinsonism on
examination. DLB is frequently associated with early impairments in attention, executive function, and
visuospatial processing.

= To assess parkinsonism, including assessment of speech, facial expression, rigidity, finger tapping, hand
movements (opening and closing), hand pronation-supination, toe tapping, leg agility (foot stomping),
arising from chair, gait, posture, postural stability, global spontaneity of movement, and presence or
absence of postural, kinetic, or rest tremors of the hands.

= PD syndrome is more likely to be associated with typical parkinsonism, i.e., early asymmetrical “pill-
rolling” resting tremor, limb bradykinesia and rigidity that tend to be responsive to levodopa, and minimal to
no early postural Instability.



QUESTION: WHAT ARE THE AIMS OF THE COGNITIVE AND NEUROLOGICAL EXAMINATIONS IN
THIS CONTEXT?

Although typical parkinsonism can occur in DLB, atypical features occur more frequently, including the
absence of resting tremor, the presence of postural-kinetic or mixed tremor, less prominent and more
symmetrical early bradykinesia and rigidity, more prominent early postural instability, and reduced
responsiveness to levodopa. Despite these distinctions, it is noteworthy that all symptomatic features of
DLB can occur in PDD and vice versa, with the arbitrary distinguishing feature between the syndromes
being whether cognitive dysfunction develops prior to or concurrently with parkinsonism (as in DLB and
as was observed in this patient) or following parkinsonism (as in PDD). Considering PD, PDD, and DLB
as syndromes under the umbrella term “Lewy body disorders” allows for variability in presentations

along a spectrum, from individuals with predominantly motor symptoms to those with predominantly
cognitive symptoms.



QUESTION: WHAT ARE THE AIMS OF THE COGNITIVE AND NEUROLOGICAL EXAMINATIONS IN
THIS CONTEXT?

= This patient’'s mental status examination revealed grossly apparent psychomotor slowing. She scored a 24/30
on the Mini-Mental State Examination, missing 2 points on orientation to year and day of the week, 2 points on
the three-item delayed word recall test (obtaining both with a category cue), and 1 point for poor pentagon copy .
She was given a subset of the Hooper Visual Organization Test, on which she correctly identified seven of 13
objects represented in line drawings as puzzle pieces (suggesting a moderate level of visuospatial impairment).

= On elemental neurological examination, the patient had hypomimia, saccadic intrusions during smooth-pursuit
eye movements, and slow, hypophonic speech.

= Strength was full in the proximal and distal muscles of the arms and legs. There was a postural-kinetic tremor
of both hands, mild left-greater-than-right bradykinesia apparent on finger tapping and hand movements, and
mild left-greater-than-right cogwheel rigidity in the arms. She rose from a chair easily, without the use of her
arms. Her gait was mildly slow, with a narrow base and left-greater-than-right reduced arm swing. There was no
retropulsion on pull testing.

= Taken together, these examination results provided additional support for a DLB syndrome. The cognitive
examination, though limited and nonspecific, provided some evidence of slow processing speed, impaired
memory (at least at the level of retrieval), and visuospatial dysfunction. The motor examination provided
unequivocal evidence of parkinsonism,

= some features that were typical, such as asymmetrical limb bradykinesia and cogwheel rigidity, and other
features that were atypical, such as postural-kinetic tremor of the hands.



QUESTION: WHAT ARE THE AIMS OF THE COGNITIVE AND NEUROLOGICAL EXAMINATIONS IN
THIS CONTEXT?

= B. Physical and Neurologic Examination

General exam: ldentify systemic contributors (thyroid disease, infection, metabolic).

Neurologic signs:

Focal deficits (hemiparesis, aphasia, hemianopia) — vascular dementia.

Parkinsonism (rigidity, tremor, bradykinesia) — dementia with Lewy bodies or Parkinson’s disease dementia.
Gait disturbance: “magnetic gait” suggests NPH; ataxia may point to cerebellar or prion disease.

MSE : Agreement between the history and the mental status examination is strongly suggestive of the diagnosis of
dementia.

Bedside cognitive testing: Orientation, attention, memory, language, praxis.
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QUESTION: WHAT INITIAL TESTS AND STUDIES ARE INDICATED?

= Structural neuroimaging of the brain, preferably with MRI, is a recommended component in the initial
evaluation of suspected dementia. When specific neurodegenerative causes of dementia are under
consideration, imaging serves at least two purposes. First, it helps to assess for evidence of alternative
(nondegenerative) conditions that might account for or contribute to symptoms. Second, it helps to assess
for atrophy in a topographical distribution suggestive of a neurodegenerative syndrome and/or
neuropathology, which can be useful in cases with possible underlying AD or frontotemporal lobar
degeneration (FTLD) neuropathological changes.



NEUROIMAGING

In a case such as this one, with features
suggesting a DLB syndrome, imaging can be
useful to assess for alternative causes of
parkinsonism, such as vascular disease. While
relative preservation of medial temporal lobe
(MTL) regions on structural neuroimaging
represents a supportive biomarker for DLB,
evidence of MTL atrophy does not preclude a
diagnosis of DLB, particularly considering that a
DLB clinical syndrome may be associated with
mixed LBD and AD neuropathological changes.

MRI appearance of dementia with Lewy
bodies compared with Alzheimer disease

Thin section coronal T1-weighted images from a 61-year-
old male with pathologically proven DLB (A) and a 69-year-
old male with AD (B). There is relative preservation of the
medial temporal lobes and hippocampal structures in the
patient with DLB as compared with the patient with AD.

AD: Alzheimer disease; DLB: dementia with Lewy bodies;
MRI: magnetic resonance imaging.



QUESTION: WHAT INITIAL TESTS AND STUDIES ARE INDICATED?

= In cases of suspected DLB with profound fluctuations in attention, focal dyscognitive seizures are
included in the differential diagnosis. Here, an EEG can be useful to distinguish between epileptiform
activity (which is consistent with seizures) and prominent posterior slow-wave activity with periodic
fluctuations in the pre-alpha/theta range (which is another supportive biomarker for DLB).

= Otherwise, a standard laboratory evaluation including comprehensive metabolic profile (CMP), vitamin
B12 level, TSH, and complete blood counts (CBC) would add value in screening for potential contributing
factors.

= This patient’s MRI, demonstrated a mild degree of T2 hyper-intense signal changes in the
periventricular, subcortical and juxtacortical white matter. There was no diffusion restriction, evidence of
atrophy, or abnormal enhancement. A routine EEG demonstrated “mild intermittent bitemporal irregular
slowing with no focal or generalized epileptiform features.”

= There were no pertinent lab result abnormalities.



QUESTION: WHAT INITIAL TESTS AND STUDIES ARE INDICATED?

C. Laboratory Work-up

Mandatory: CBC, electrolytes, renal/liver function, TSH, vitamin B12.

As indicated: syphilis, HIV serology.

Rule out reversible contributors (anemia, hypoxemia, metabolic).

D. Neuroimaging with a head computed tomography (CT) or MRI scan is unequivocally indicated in patients with

acute onset of cognitive impairment and/or rapid neurologic deterioration. Neuroimaging is also indicated when

there are historical features or findings on physical examination suggestive of a subdural hematoma, thrombotic

stroke, cerebral hemorrhage, or another structural lesion. The more routine use of neuroimaging in patients with
dementia is controversial.

In most cases, VIR is preferred over CT because it is more sensitive for a broad range of potential pathologies
while avoiding exposure to potentially harmful ionizing radiation.



QUESTION: ARE ADDITIONAL TESTS AND STUDIES INDICATED?

= Given the presence of all four core clinical features, (fluctuating cognition, visual hallucination, REM
sleep behavior disorder, parkinsonism)

= multiple supportive clinical features (constipation, anxiety, and depression), and a supportive biomarker
(relative preservation of MTL structures on MRI) for DLB in this case, there was no strong rationale to
obtain additional data to confirm the diagnosis.



Revised criteria for the clinical diagnosis of dementia with Lewy bodies
(DLB)

Probable DLB = 2 or more core clinical features of DLB are present, with or
without indicative biomarkers; or
= Only 1 core clinical feature is present, but with 1 or more
indicative biomarkers

= Probable DLB should not be diagnosed on the basis of
biomarkers alone

Possible DLB = Only 1 core clinical feature of DLB is present, with no indicative
biomarker evidence; or
= 1 or more indicative biomarkers are present, but there are no
core clinical features

DLB is less likely = In the presence of any other physical illness or brain disorder
including cerebrovascular disease, sufficient to account in part
or in total for the clinical picture®

= [f parkinsonian features are the only core clinical feature and
appear for the first time at a stage of severe dementia¥

~ Essential features

Core clinical features
(the first 3 typically
occur early and may
persist throughout the
course)

Supportive clinical
features

Dementia®

Fluctuating cognition with pronounced variations in
attention and alertness

Recurrent visual hallucinations that are typically well formed
and detailed

REM sleep behavior disorder, which may precede cognitive
decline

One or more spontaneous cardinal features of parkinsonism
(bradykinesia, rest tremor, rigidity)

Severe sensitivity to antipsychotic agents

Postural instability

Repeated falls

Syncope or other transient episodes of unresponsiveness

Severe autonomic dysfunction (eg, constipation, orthostatic
hypotension, urinary incontinence)

Hypersomnia
Hyposmia

Indicative biomarkers

Supportive biomarkers

Hallucinations in other modalities
Systematized delusions
Apathy, anxiety, and depression

Reduced dopamine transporter uptake in basal ganglia by
SPECT or PET

Abnormal (low-uptake) '22iodine-MIBG myocardial
scintigraphy

Polysomnographic confirmation of REM sleep without atonia

Relative preservation of medial temporal lobe structures on

CT/MRI scan

Generalized low uptake on SPECT/PET perfusion/metabolism
scan with reduced occipital activity + cingulate island sign on
FDG-PET imaging

Prominent posterior slow-wave activity on EEG with periodic
fluctuations in the pre-alpha/theta range



QUESTION: IS GENETIC TESTING INDICATED?

= Experts do not recommend routine clinical genetic testing for patients with DLB or patients with AD who
lack a family history suggesting autosomal-dominant inheritance .



QUESTION: WHAT ARE REASONABLE THERAPEUTIC CONSIDERATIONS?

= Because many different types of symptoms can arise in the context of DLB, it is helpful to take a
systematic approach to therapeutic planning by reviewing the nature and severity of disease impact on
cognition, neuropsychiatric health (e.g., mood, anxiety, and psychosis), sleep, motor function, and
autonomic function. Considering the impact of symptoms within each of these domains on the patient’s
quality of life and ability to carry out intended activities helps to identify and prioritize targets for
pharmacological intervention.

= Additional research is needed to establish stronger evidence for many symptomatic treatments.
Importantly, nontrivial symptomatic benefits can frequently be obtained from discontinuing and avoiding
non-essential medications with anticholinergic or dopamine receptor—blocking properties. Neuroleptic
medications in particular should be avoided, given their propensity to precipitate severe, potentially life-
threatening reactions.



QUESTION: WHAT ARE REASONABLE THERAPEUTIC CONSIDERATIONS?

= At the time of referral, the symptoms with the greatest impact on this patient’s level of function and
quality of life were those involving her cognitive function, mood, anxiety, and sleep. Although meaningful in
terms of diagnosis, the patient’s formed visual hallucinations and motor symptoms were not causing
significant distress at presentation and therefore did not warrant pharmacological treatment.

= Evidence from randomized controlled trials and meta- analyses supports the efficacy of cholinesterase
inhibitors for cognitive and potentially for neuropsychiatric symptoms (including anxiety, delusions, and
hallucinations) in DLB patients. Rivastigmine and donepezil have been studied more extensively than
galantamine, and the results with rivastigmine and donepezil have been comparable. Either would be a
reasonable choice for this patient, with monitoring for sleep-related and gastrointestinal side effects.



QUESTION: WHAT ARE REASONABLE THERAPEUTIC CONSIDERATIONS?

= No systematic studies of antidepressants or anxiolytics have been conducted for treatment of
depression or anxiety among patients with DLB. SSR| and SNRI, such as sertraline, escitalopram, and
venlafaxine, may provide benefit, although they should be used carefully (i.e., “start low and go slow”) given
their potential to cause or exacerbate gastrointestinal and sleep-related problems in this population.
Patients with treatment-refractory depression may benefit from RTMS.

= In cases of RBD involving frequent, disruptive, or injurious behaviors, melatonin is often well tolerated
and effective in reducing dream enactment behaviors. Standard practice is to start at 3 mg or 5 mg and
to titrate weekly in increments of 3 mg or 5 mg as needed, up to 15 mg to 18 mg nightly. Clonazepam
may be used as a second-line treatment in severe cases; however, the potential to exacerbate cognitive
dysfunction and obstructive sleep apnea should be noted.



QUESTION: WHAT ARE REASONABLE THERAPEUTIC CONSIDERATIONS?

= This patient was started on rivastigmine, titrated from 1/5 mg daily to 6 mg daily after 1 month, and there
were notable reductions in her visual hallucinations and fluctuations in attention and alertness. She did not

tolerate a further increase in dose on account of insomnia.

= She derived a moderate benefit from melatonin 6 mg nightly, with respect to reducing dream enactment
behaviors.

= Sertraline started, was effective in reducing her anxiety at a dose of 50 mg daily.

= Insomnia, initially nonresponsive to medications, including trazodone and mirtazapine, improved later

with an increase in the dose of melatonin to 15 mg nightly.



Differential diagnosis of memory loss

Symptom

Gradual onset of short-term

memory loss (ie, loss of memory for

recent events) and functional
impairment in more than 1 domain:

I. Executive function (finances,
shopping, cooking, laundry,
transportation)

II. Basic activities of daily living
(feeding, dressing, bathing,
toileting, transfers)

Stepwise, sudden deterioration in
cognition; episodes of confusion,
aphasia, slurred speech, focal
weakness

Acute cognitive impairment with
clouded sensorium; difficulty with
attention; may have
hypersomnolence

Complains of memory loss,
decreased concentration, impaired
judgment, feels worse in morning
and hopeless

Usual cause

Dementia

Cerebrovascular
disease

Delirium

Depression

Examples

Alzheimer disease, Parkinson
dementia, Lewy body dementia,
frontotemporal dementia, alcohol-
related dementia, Creutzfeldt-Jakob
disease

Vascular dementia, multi-infarct
dementia, Binswanger dementia
(subcortical dementia)

Hypo- or hyperglycemia, hypo- or
hypernatremia, hypoxemia, anemia,
intermittent cerebral ischemia,
thyrotoxicosis, myxedema, alcohol
withdrawal, sepsis, drugs (especially
cholinergics, benzodiazepines,
opioids, etc)

Minor depression, dysthymic
disorder, major depression,
pathologic grief reaction
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