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Objectives

Define Essential Outline the underlying Review cognitive Outline treatment
Tremor (ET) neurological features of ET options for ET
mechanisms and
brain regions involved
in ET

History of Essential
Tremor (ET)

Ancient References: Tremors documented in
ancient India, Egypt, Israel, and Greece.

Historical Physicians: Galen (130-200 AD),
Sylvius de la Boe (1680), Van Swieten (1745), and
Sauvages (1768) distinguished between kinetic
and rest tremors.

19th Century: The term "essential" applied to
diseases with no known medical cause.

* Charles Dana (1887): Documented ET in several
large families.




Essential
Tremor

* Mostcommon movement disorder
encountered in neurology clinics.

* >60 million affected worldwide (Welton
etal., 2021)

Prevalence: 3.2 cases per 1000
individuals with ET globally 28.7 cases
per 1000 over age 80
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“Benign” Essential Tremor?

“Benign”
* ET can be very mild

+ Not life threatening or life shortening
+ Slowly progressive disorder than can remain stable in some patients for decades

Term mostly dropped from diagnostic label
« Tremor severity varies, causing functional, social, and occupational impairment,

reducing quality of life.
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Tremor Characteristics

* Astheillness progresses, tremor frequency decreases, but amplitude increases, leading to
significant disability and impact on daily activities.
+ ~20% of patients have impaired job performance and may require early retirement.

+ Some patients experience embarrassment and social isolation.

Tremor
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Environmental Genetic Epigenetic
factors factors* factors®
* Exposure to * ETM1-5 Possible
pesticides ar «FUS involvement
heavy metals * TENM of epigenetic
» Dietary factors « LINGO1 factors
* Smaking *SLC1AZ
* CTNNA3

Biological interactions.
* Gene-gene interactions
* Genetic madifications

Causes of ET soe Teibien

« Protective ifestyle factors

!

At-risk individs

J Time and ageing

Clinical ET
Welton et al., 2021
Cultural
Differences « Women exhibit more frequent and more severe head or voice
tremor than men.
in ET « Men exhibit more severe postural hand tremor. (Hubble et
al., 1997)

* Regional variability in the expression of tremor (e.g., “Head
nodders” in New Guinea & tongue tremor in northern
Sweden; Hornabrook, 1970; Larsson & Sjogren, 1960)

* Louis et al., 2000: White subjects exhibited the mildest form
of tremor when compared to African American and Hispanic
groups. Differences in severity of tremor were not the result
of differences in age, disease duration, medications, or
family history.
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Pathophysiology

* Not firmly established (see review by Welton et al., 2021)

* Neuroimaging:

+ Structural MRI: Inconsistent- Some show cerebellar atrophy

* Functional MRI: Limited- Suggests altered metabolism, activity, and connectivity in the cerebellum

* Neuropathology: Loss and morphological changes in Purkinje cells and basket cells.

* GABA: Reduced GABA ion and receptor expi
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Cerebellum

« Research indicates the cerebellum is ik

involved in visuospatial attention,
language, learning, memory, and
executive functions (Rudolph et al.,
2023).

The posterior cortex s linked to cognitive

abilities, while the medial cerebellum is
associated with emotional and
neuropsychiatric issues.

Cerebello-cerebral pathways may explain
neuropsychological deficits and their
recovery after cerebellar lesions.
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Expansion
Of the  Kinetic and Intention Tremors in the Limbs (primary)
Clinical * Postural tremors

* Resting tremors (without other PD signs)

Phenotype
of ET

* Gait ataxia (usually mild)

* Subclinical eye movement abnormalities

* Cerebellar motor signs: poor hand-eye coordination,
greater variability in repetitive movements, and
abnormalities in motor learning

* Dystonia

04/09/2025
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Non-Motor Features

Psychiatric: Sensory: Sleep:
Increased rates of anxiety, Olfactory and hearing Sleep abnormalities have
social phobia, personality deficits have been been demonstrated
disorders, and depression reported (vitmaz etal., 2015). (imenez-Jimenez et al., 2020)
(Lorenz et al., 2006)
Cognltlve Cognlt{ve deficits common in individuals with
essential tremor (ET) and may precede movement
Features Of symptoms (Janicki et al., 2013).
ET These deficits, along with neuropsychiatric

symptoms, can cause functional impairment even
after controlling for tremor severity.

ET is linked to an increased risk of mild cognitive
impairment (MCI) and dementia, especially in
those over 65.

ET patients with dementia often require home
health assistance and have a higher risk of
mortality.
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Cognitive Features of
ET

* Cognitive impairments in ET include
attention, working memory, episodic
memory, language,
visuoconstruction, and executive
functioning (Bermejo-Pareja et al.,
2011).

ET-related cognitive decline is

associated with dysfunction in the Basal gangia.

cerebellar-thalamic-basal ganglia-

cortical loop.

Cerebellum
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Cognitive Features of ET

* Motor symptoms and reported neuroanatomical changes in ET are similar
to changes observed in Parkinson’s disease (PD; Tarakad & Jankovic,
2018).

Individuals with ET have been shown to have similar cognitive profiles as
PD (Higginson et al., 2008; Lacritz et al., 2002; Lombardiet al., 2011;
Puertas-Martin et al., 2016).
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Coghnitive Functioning and Intraindividual Variability
(IIV) in ET compared to Parkinson’s Disease (PD)

+ Combs, Henry, Webber, York, & Sober (under revision):

* 188PD, 53 ET, and 135 intact controls participants who underwent neuropsychological testing
were reviewed.

Group comparisons on individual neuropsychological tests were examined.

IV was calculated via the intraindividual standard deviation (iSD) across 13 neurocognitive test
scores and the coefficient of variance (CoV).
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Group Differences on N?uropsychglogical Mceasures

ic PD T " o ”
(n=135) (n=188) (n=53)
M(SD) M (SD) M (SD)
COWAT 49.46 8.90¢ 4639 (10.57) [N <0.001*  0.06
Animal Fluency 51.36(10.77)>c  46.88(11.89) |HRISISCINOISSINN <0.001*  0.04
NAB Naming 54.36 (6.11) 52.05(8.69)° [N <0.001*  0.04
Stroop Word Reading 42.45(9.85)¢  34.30 (10.48)" | GOISONOIOIN <0.001*  0.15
Stroop Color Naming 41.92(9.53>c  35.74(9.33) [ GANIMORSIN <0.001*  0.10
Stroop Color Word Inhibition 46.69(8.01)  42.80(8.93)"  42.98(8.68) X <0.001*  0.04
TMTA 49.72(9.36)c  44.61(9.16) [ HIOON <0.001*  0.06
™TB 51.99 (9.45)c  42.32(11.15) |OHONINAON <0.001*  0.17
WAIS-IV Digit Span Forward 52.46 (8.82)° 49.81(s.89) [N <0.001*  0.05
WAIS-IV Digit Span Backward 53.51(9.92)°  49.78(8.87  49.20(10.11) X <0.001*  0.04
WAIS-IV Digit Span Sequencing 52.31(8.77) 50.06 (9.15) 49.17 (9.66) . 0.031 0.02
WMS-IV Logical Memory | 53.759.020  48.53(9.74) [ENETEEEEN <0.001*  0.06
WMS-IV Logical Memory 51.48 (8.87) 48.16(9.79)  49.43(10.31) 0.016 0.02
Mean Composite 50.10 (4.87)>c 4549 (5.56) [ SHCOSN <0.001*  0.16
Cov 0.18 (0.05)>¢ 0.22(0.07  |NORAOONNN <0.001*  0.12
isb 8.69 (2.14)0¢ 9.69 (2.40) [ IOHSISRISINN <0.001*  0.06
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Group Differences in 11V (CoV)

0.50

CoV

Coguitively Intact Parkinson's Disease Essential Tremor
Clinical Group
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Study Takeaways

ET and PD demonstrated similar cognitive weaknesses on measures of attention/processing speed,
and executive functioning, although PD was worse than ET on story learning and naming tasks.

PD and ET groups showed greater IV than controls.

53% of PD and 46% of ET met criteria for MCI

When excluding MClI patients, PD no longer had greater IV than controls. Greater IIV remained in the
ET group.

Fronto-subcortical disruption has been proposed as the underlying mechanism for increased
cognitive dispersionin PD (Jones et al., 2020). Frontal network compromise could also contribute to
cognitive dispersionin ET.
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Essential
Tremor- Plus
(ET-Plus)

A newly suggested term coined in the 2018 consensus
statement by the Movement Disorder Society on the
classification of tremor (Bhatia et al., 2018).

Defined as an entity separate from ET and is
characterized by the presence of neurological signs
other than action tremor.

Studies suggest that 39-83% of ET patients could be
reclassified as ET-plus (Prasad & Pal, 2019; Rajalingam,
Lang, & Fasano, 2018).

04/09/2025
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Controversy
with ET-Plus

Many argue that ET is a heterogeneous
condition, making a second term unnecessary
(Louis et al., 2020)

The development of other clinical features
(e.g., cognitive impairment) does not
necessarily require a change in diagnosis;
similar to Parkinson’s disease.

ET-plus may represent a disease stage, rather

than a disease subtype (Louis, Huey, & Cosentino, 2021)

* ET-plusis not defined on the basis of a difference in
underlying cause or pathology, or an appreciable
difference in prognosis or pharmacotherapeutic
profile

29

Treatments for ET

No cure- Mild cases may not need treatment.

* 1s'Line Medications: Propranolol and primidone tend to be the first-line

treatments

+ Can be sedating and may be poorly tolerated in some elderly patients
+ Withdrawal from propranolol may result in a rebound increase in amplitude
of the tremor, which may last longer than a week

 Alternative Medications: Topiramate, gabapentin, methazolamide,

mirtazapine, and clonazepam

Botulinum toxin injections: Disabling head or vocal cord tremor

« Neurosurgery: In severe cases- DBS, focused ultrasound thalamotomy, or
radio-surgical gamma knife thalamotomy

30
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Thalamotomy

Stereotactic Thalamotomy for Essential Tremor (ET):
* Used since the 1950s

Preference for targeting VIM nucleus over VL nucleus

Tremor reduction: 75-95% from pre-surgical baseline
(Schuurmanet al., 2000)

Adverse events: dysarthria, dysphagia, aphasia, seizures, etc.

Largely replaced by DBS, but still an option for select patients

Surgical Criteria:
* Medication-refractory ET

* Intolerable side effects impacting quality of life

04/09/2025
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Focused Ultrasound for EI

)
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DBS for ET

* Inthe US, DBS for ET was approved by the FDAin 1997, five
years before DBS was approved for PD

DBS of the ventral intermediate nucleus of the thalamus
(VIM) is effective for treating refractory ET

1) Provides a nondestructive and potentially reversible
technique

2) Range of stimulation can be adjusted easily and safely
postoperatively to maximize patient response, and

3) Rate of neurological complications is lower for DBS than
traditional ablative procedures

33
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DBS for ET

+ Inmost, unilateral VIM DBS may be sufficientto reduce
disability by suppressing tremor within the dominant
hand
However, in cases with disabling bilateral limb tremor or
head, voice, and trunk tremor, a bilateral procedure
may be indicated (Munhoz et al., 2016)
Some centers have adopted an approach that entails
staging the procedures

Coronal

Average age of patients undergoing VIM DBS for the
treatment of ETis in the 50s, but surgical patients range in
age from 30s to the 90s

04/09/2025
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Cognitive Outcomes in DBS for ET

+ Neuropsychological evaluation has been recommended as part of the minimum standard of the
pre-DBS workup in ET

Generally considered cognitively safe.

Ali and colleagues (2024): Systematic review of cognitive outcomes in DBS for ET

* 20 studies (13 prospective, 7 retrospective) that examined cognition in patients with ET who
underwentVIM, VL/VLp, or cZi/PSA

* Most studies were small with a median number of 22 ET patients per study

« Only one prospective randomized clinical trial

+  Mild cognitive decline more likely to occur among persons with tremor onset after age 37 years

and when pulse widths of 120 ps or greater are used in stimulation

36
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Neurobehavioral Outcomes in DBS for ET

Neurobehavioral adverse event rates in clinical trials are difficult to
interpret

« Studies differ in how systematically and by which methods the data were collected

Bishay et al. 2025: Effect of DBS on nonmotor symptoms of ET in 139
patients

* BDI-ll scores decreased postoperatively (p<0.001; d = 0.176)
* BAl scores were unchanged

Gupta et al., 2023: Depression following VIM-DBS for ET Meta-Analysis

* VIM DBSi ion

04/09/2025
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Take-Aways

ET is the most common movement disorder and involves more than action
tremor.

Cognitive dysfunction is common in ET, likely related to dysfunction in frontal-
cerebellar circuits.

Neuropsychological evaluation is important to aid in differential diagnosis of ET-
related cognitive dysfunction as well as in determining candidacy for DBS or FUS.
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Coghnition in Atypical
Parkinsonism

hological Approach to MSA, PSP, and
CBS

Learning Objectives

« Describe the neuropsychological and neuropsychiatric profiles commonly
observed in Multiple System Atrophy (MSA), Progressive Supranuclear
Palsy (PSP), and Corticobasal Syndrome (CBS)

* Review the latest advancements in the neuropsychological assessment of
atypical parkinsonian syndromes

« Discuss cultural considerations and health disparities relevant to atypical
parkinsonisms

« Identify key diagnostic challenges in diff ating atypical parkinsonisms
from othﬁr neurodegenerative conditions using a neuropsychological
approac

AACN
2025

Beyond Parkinson’s

McFarland, 2016




McFarland, 2016

Morphology of a-synuclein inclusions in Parkinson’s disease and multiple system atrophy.

Parkinsons dsease

Macroscopic
Findings in MSA

b

Adapted from Wakabayashi, K., et al. (2024). The
Cerebellum, 23(1), 2-12.
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MSA Phenotypes
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Sex Differences in MSA

* Disease characteristics
* Women are diagnosed earlier, live slightly longer, and experience greater
disease severity than men

* Men more often present with autonomic symptoms; women with motor
symptoms and early falls (coonetat. 2015; Leys etat

+ Sexual dysfunction prominent in males but not females etal, 2019)

* Non-motor symptoms

* Men perform better on MoCA, especially in language and attention, and
JLO

* Women more likely to meet criteria for single-domain MCI

* Depression more frequent in women at baseline and follow-up

AACN
2025

v Cullnane et al. Pract Neurol
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Core clinical features
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PSP Diagnosis

* Four levels of diagnostic certainty
« Definite PSP

* Probable PSP

* Possible PSP

« “Suggestive of PSP”
 Clinical phenotypes

+ PSP-RS

*PSP-PLS, PSP-C acknowledged but no criteria
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Macroscopic
Findings in PSP

Microscopic
Findings in PSP

Comparison of motor, cognitive, and behavioral features in
progressive supranuclear palsy and Parkinson's disease




Age of Onset in PSP

* Age of onset of PSP ranges from 45 to

* Clinicalimplications of young-onset vs late-onset PSP remain
unclear
* AlWazan et al. (2023): Speech/language symptoms (dysarthria and
aphasia) were more common at onset in YO PSP
* PSP-RSis the most common phenotype in both YO and LO groups
* In CBS presentations, PSP pathology is more common in early-onset
cases; AD pathology predominates in late-onset (Seo et al., 2018)

Sex Differences in PSP

* Greater male prevalence in PSP .
* May not hold true for all phenotype:
« Conflicting findings
. Sex largely unrelated to multiple disease variables such as disease
tion and severity, initial motor presentation, and medication use abaet

en experienced faster cognitive decline than women on category
fluency pigmaetal )
« Park and colleagues (2018) investigated whether estrogen was
neuroprotective in PSP (n=350 PSP cases, 300 HC)
* No relationship found between duration of estrogen exposure and PSP
* ERT use associated with lower risk of PSP

AACN
2025

CBS Phenotypes
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CBS Phenotypes

McFarland, 2016

(Sakaeetal., 2020)

AACN
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Macroscopic Findings in CBD




Microscopic Findings in CBD

MRI Findings

rietal atrophy

—

AacN
2025

Table 3 Neuroimaging
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Charseteristic MRI findings

Hot-cross bun' sign (potine T2 hyperintcnsity)
yperintenss rim of dorsolatcral

Atrophy of pons, ecrehellum, middle cerchellar pedunce
Humminghird sign’ (morc severe midbeain than poatine
ophy)
i oty sign’ (atrophy of midbeain \ogmentum)
Atrophy of midbrain, tcgmentum, superior cerchellar
peduncics

Asymmetric atrophy in parictal and (prejfrontal eortices

MRI Findings
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Diferences Among Native Hawaian, Asian, and White
Patients with Prograssive Supranuclear Palsy

Pan-American Consortium of Multiple
System Atrophy (PANMSA). A

Pan- American multicentre cohort study
of Multiple System Atrophy

Ethnic Differences in Atypical
Parkinsonism—is South Asian PSP
Different?

Race/Ethnicity in Atypical Parkinsonisms

+ Racial and ethnic diversity not well represented in studies
+ Regional differences in MSA presentation exist, with MSA-P more common in Europe and the
US; and MSA-C more frequently seen in Japan (ozwa s onaders 20

« Emerginginfo suggests MSA-C more prevalentin Mestizo groupsin North and Latin America (ato et
2000

« Couto et al. (2024) found higher proportion of PSP among South Asian patients in Toronto
area

« Lower proportion of PSP in African Americans but overall disease severity was wors

+ Among South Asian patients in the UK (n=27; saintetat, 202¢):
Asignificant portion had early-onset disease (<60y) and/or family history of parkinsonism
Cortical featureswere more common at presentation
Parkinsonismwas the most common initial clinical presentation, and

Atypical features like visual hallucinations and levodopa-induced dyskinesia were evident in a
proportion

+ Native Hawaiians and Pacific Islanders were significantly younger at diagnosis, had higher
BMIs, and shorter survival time from PSP diagnosis to death (2 y vs. 6Y) (aman

AACN
2025

OXFORD

e Neusopsychology (Broadly Conceived) of Multiple System
Progressive Supe d Corticobasal Degeners

The Neuropsychology of Atypical
Parkinsonisms Reuvisited

AACN
2025
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MSA: Clarifying the Cognitive Phenotype

* Overall cognition
« Dementia is not a formal diagnostic criterion, but MClis common
- Limitations of DSM-IV citeria and MMSE
1G] far more common than dementia

. Ccdnmve changes v\ewed as less vere lhan PSP or CBS
@ profiles are heterogeneous—some patients remain stable while others decline within 16 months

. M\xed phenotyplc differences
-C > MSA-P in cognitive severity (Gerstenecker, 2017)
. MSA Pis mcreccﬂnmvel/)/vulnerablethan MSA-C, especiallyin executive and language
domains (Nasri etal schibock et al., 2020)
* APOE &4 carrier status is associated with increased risk and severity of Cl in MSA,
particularly in executive and language domains (Nasri et al., 2022)
+ Cl correlates with neuronal cytoplasmlc inclusion burden in the dentate gyrus, not
with Alzheimer-type pathology (Koga et al., 2017)

AACN
2025

MSA: Clarifying the Cognitive Phenotype

* Executive dysfunction and slowed processing were considered the
core deficits in MSA, typically mild, with relative preservation of
memory and language (Gerstenecker 2017

« Stroop and TMT-B performance worse compared to PD and HC across
phenotypes
* EF dysfunction MSA-C > MSA-P

* Recent studies suggest attention, executive function, and verbal
memory are the most commonly |mpa|red domains (Koda etal.,2017;
Sambati et al., 2020)

* Attention variable

* Processing speed often slowed
« Basic auditory attention relatively spared
* Working memory can be impaired

MSA: Clarifying the Cognitive Phenotype

* Language
* Dysarthria common
* Verbal fluency impairments are commot
« Category fluency often worse than phonemic fluency
* Noun fluency worse in MSA-C
* Naming intact
* Memory similar to PD patients
* Immediate and delayed recall worse in MSA-C > MSA-P

* Visuospatial ability variable across studies

AACN
2025
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PSP: An Evolving Coghnitive Profile

« Cognitive impairment recognized as a core diagnostic criterion (MDS 2017
criteria), affecting the majority of patients (Nasri et al., 2024)
« PSP consistently performs worse than MSA and PD, and is comparable to CBS,
particularly in executive and global cognitive domains (Raimo et al., 2023)

0 Iﬁ%ngltudmal insights confirm a relatively rapid cognitive decline compared to

* PSP patients declined across multiple domains over 12 months while PD patients
remained stable (Tsuboi et al., 4)
+ Within 15 months, PSP-RS showed statistically significant declines in semantic fluency,
working memory (Digit Span Sequencing), and visuospatial processing (Benton’s JLO),
while PD and MSA remained stable (Flolenzalo etal., 9)
* Phenotypic variability has emerged
+ Pavone et al. (2024) found that PSP-Cortical presents with greater cognitive impairment
than PSP-Subcortical, consistent with divergent tau pathology distribution

SP: An Evolving Cognitive Profile

* Executive dysfunction remains the hallmark cognitive feature,
consistent with Gerstenecker's review (2017), particularly deficits
ininitiation, set-shifting, and verbal fluency

* Koga et al., 2024 found executive dysfunction correlates with total PSP
tau burden, especially in pontine base and cerebellar white matter
* Arecent meta-analysis across 74 studies shows PSP has the most severe
executive dysfunction and global cognitive impairment among atypical
parkinsonisms (Raimo et al., 2023)
* More than MSA and comparable to CBS

SP: An Evolving Cognitive Profile

* Verbal fluency remains disproportionately impaired (letter > semantic), and action
naming deficits are prominent (Fiorenzato et al., 2019; Pellicano et al., 2017; Raimo
etal., 2023)

+ Early deficitsin phonemic verbatﬂuencydlstmgu\sh PSP-RS from PD and PSP-P, while apathy
is more predictive of PSP-P di: is (Pellicanoet al., 2017)
ged within 4 mnnm,nv symptom onset, supporting fluency and apathy ly

- PSP-RS show significantly greater baseline impairment in verbal fluency, visuospatial skills,
and processing speed compared to PD and MSA (Fiorenzato et al., 201 8
* Memory remains relatively preserved in encoding but impaired in retrieval
+ Macedoetal. (2024)f(1und episodic memoryimpairments in both verbal and visual
alities in PSP versus HC
+ Performance comparable to PD, MSA, and CBS
* Visuospatial and complex attention impairments noted in earlier work remain robust

fmdingrs, with newer studies confirming their progressive nature (Fiorenzato etal.,
2019; Tsuboi et al., 2024)

4/15/2025
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PSP: An Evolving Coghnitive Profile

« Comorbid pathology reconsidered
* Mixed findings
e e e
+ Total PSP-relateditau burden s the primary driver of impairm
APOE=-l<lam<nolassnc\aisdw\(hlncreawdrlskofCIkkowaP(al 2017)
a xhibited greaterimpairment on cognitive tasks, esp. memory and executive
functioning, and demonstrated early anguage mvolvement ina North African sample (Nasrist al.,

+ 40% of PSP patients heterozygous for ApoE ¢4

e g [=] £ HHS Public Access

e
Phenatypic Spectrum of Progressive Supranuclear ot st progressinsranucten g
cal Study and l\unhpopmlbm E Effect prmbimtiapio

Santangelo, G., Cuoco, S., Pellecchia, M. T.,
Erro, R., Barone, P, & Picillo, M. (2018).
Comparative cognitive and
neuropsychiatric profiles between
Parkinson’s disease, multiple system
atrophy and progressive supranuclear Fiorenzato, E., Antonini, A., Camparini,’ , L., Semenza, C., & Biundo, R. (2019).
palsy. Journal of Neurology, 265, 2602-2613. Characteristics and progression o'cognmve dencm in progressive supranuclear palsy
vs. multiple system atrophy and Parkinson’s disease. Journal of Neural Transmission,
126, 14371445,

Fig.1

palsy vs. multiple system atrophy and Parkinson's disease
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Cognitive
Phenotypes in PSP?

PSP-RSassociated with greaterimpairmentin verbal
fluency and msmmw ta-Barba etal etat. 2019)
PSP-Cog patie w greater cognitive and
functiona: decine, leuvjmg more JADL impairment,
lower MoCA scores, and higher dementia
prevalence o

PSP-SL shows selective semantic fluency
impairmentwith preserved phonemic fluency and
naming, alongside predominant apraxia of speech
(Hort-Barba ot e 2021)

PSP-Subcortical phenotypes displayeda slower rate
of disease progressionin overall PSP severity and in
motor scales, and milder ocular motorimpairment,
while PSP-Corticalwas characterized by greater e Pl el e K g b il Al
cognitive impairment pavonest . ot

PSP-PGF demonstrated a slower progressionthan
PSP-RS

AACN
2025
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Subjective Cognition in PSP

Subjective cognitive complaints in
patients with progressive
supranuciear palsy

The Neurops logy of CBS Refined

* Few studies with pathologically-confirmed CBD

« Cognitive impairment and dementia are central features and may precede
onset of motor symptoms 023)

» Coghnitive profile involves executive dysfunction, impaired verbal
fluency, and orobuccal apraxia with relative preservation of
naming and comprehension early on

The Neuropsychology of CBS Refined

* Phenotypic heterogeneity as CBS may result from various pathologies
(e.g., CBD, AD, PSP)
* Upto 50% of CBS cases show AD co-pathology

* CBS-ADis more amnestic, while CBS-CBD fe utive and visuospatial
deficits

* Sakae et al. (2020) identified a CBD-Cog variant marked by apathy, visuospatial
and executive dysfunction, and minimal motor symptoms
+ Pathology showed greater temporal tau burden than perirolandic
* FDG-PET studies reveal lateralized hypometabolism with left-
hemisphere disease linked to verbal memory deficits and right-
hemisphere disease to visuospatial neglect
* Emerging evidence shows cerebellar atrophy contributes to executive
dysfunction meeta
AACN
2025
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Neuropsychiatric Features of MSA

* Affective and behavioral disturbances
« Depression is common
+ Sometimes the presenting symptom
* Anxiety and apathy also elevated

« Irritability, hallucinations, agitation, disinhibition, appetite and eating changes,

and repetitive motor behaviors also present in a minority
* Less prone to hallucinations
« Pseudobulbaraffect may be present
* Sleep disorders are common

* REM sleep behavior disorder common and may be initial presenting symptom

 Vivid dreaming also frequently occurring

* Excessive daytime sleepiness is common and may be a function of:
« Disordered breathing (nocturnal stridor)
* RLS

Neuropsychiatric Features of PSP

* Affective and behavioral
 Apathy is highly prevalent

+ May be a key differentiator between PSP and AD in context of low agitation and
anxiety

Depression is common, though less so than in PD

Sizeable minority exhibit disinhibition, agitation, irritability, disrupted
eating patterns, or pseudobulbar affect

Less frequently, anxiety and elation or euphoria also seen
Hallucinations and delusions are rare

Neuropsychiatric Features of PSP

* Sleep
« Sleep disorders are common, perhaps more so than in PD
* Increased sleep latency
* RLS
+ OSA
+ Excessive daytime sleepiness that worsens with disease progression
* Less prone to REM sleep behavior disorder
* Neuropsychiatric features are not strongly linked to cognitive
performance, suggesting parallel but independent circuits
* No specific behavioral or neuropsychiatric complications that were
more frequent in any specific PSP predominant phenotype (Horta-
Barbaetal., 2021)

AACN
2025

4/15/2025
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Neuropsychiatric Features of CBD

* Studies are rare
* Neurobehavioral issues may be underestimated
« Apathy, irritability, and disinhibition are most common
* Behavioral features may resemble those of FTLD (compulsive behaviors, impulsivity,
disinhibition)
* Depression may be present
* Neurobehavioral features may depend on clinical phenotype
« Symptoms uncommon initially in CBD-PPA/FTD but may develop inappropriate social
behaviors and disinhibition later on
« Irritability, indecision, and somnolence were present early on in CBD-FTD group with
impulsivity, impaired judgment, and aggression becoming more severe latér on
+ CBD-CBS exhibited depressive and compulsive features
 Visual hallucinations are rare and may help distinguish from other sy
* Limited info on sleep
2025

Caregiving

« Kellermair and colleagues (2021) studied 62 patient-caregiver
dyads affected by either PSP or CBS
« Caregiver burden was initially correlated with motor symptoms at
baseline but not later on and increased with disease duration
* Most caregivers were women but there was no significant difference in
caregiver burden between male and female caregivers
« However, female caregivers endorsed more depressive experiences
* In comparison to CBS, caregiver burden was higher for carers of patients
with PSP (although majority were PSP-RS)
« Greater caregiver burden was possibly related to greater ADL impairment and
greater frontal lobe-mediated neuropsychiatric issues

« Caregiver burden was high across PSP phenotypes

AACN
2025

Practical Applications in
Differential Diagnosis

AACN
2025

4/15/2025
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Red Flags in Movement Disorders
« Features Suggestive of Atypical ooyt et
Parkinsonism
* Rapid disease progression or prominent Cl
* Early gait instability, falls
* Absence or paucity of tremor
« Irregularjerky tremor, myoclonus
Poor/absent response to levodopa
Marked dysarthria/dysphagia in first year
Abnormal eye movements (supranuclear
gaze palsy, slow vertical saccades)
Inspiratory stridor
Early autonomic dysfunction (early
orthostatic hypotension, urinary
incontinence, ED)
Visual hallucinations
Apraxia

Red Flags in Movement Disorders

+ Cognitive

* Presence of severe cognitive
impairment or profound dementia
early in the disease

* Prominent executive dysfunction
within the first 3 years

* Presence of language involvement,
such as apraxia of speech or non-
fluent aphasia

* Limb apraxia, esp. ideomotor apraxia

Behavioral
* Motor impulsivity

* Mood/Neuropsychiatric Symptoms
« Visual or auditory hallucinations
* Apathy
AACN - Emotional incontinence

2025

Distinguishing MSA, PSP, CBS

* Distinguishing PSP vs MSA
* Emotional incontinence occurs in both, butis more suggestive of PSP
when paired with apathy or impulsivity
* Inspiratory stridor and nocturnal breathing abnormalities tend to occur
only in MSA
« Distinguishing CBS/CBD from MSA and PSP
* Limb apraxia, alien limb phenomena, and nonfluent/agrammatic speech
support CBS/CBD diagnosis
« Apraxia more prominent in CBS than PSP or MSA
« Autonomic failure and cerebellar signs are not features of CBS but are key
in MSA
* Milder cognitive symptoms in MSA
AACN
2025

4/15/2025
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Biomarkers & Imaging

Language Involvement

* Afunction of...
« Slowed processing speed?
* Oculomotor or vocal motor abnormalities?
« Frontal lobe involvement or executive dysfunction?
« Temporoparietal involvement or semantic network degradation?

Language impaliment in pogress v suganuciea palsy
and coricobasal syndrome

* Non-fluent/agrammatic speech

 Apraxia of speech and dysarthria

* Impaired prosody
* CBS:

* Agrammatism and apraxia of speech

* Word-finding difficulty and impaired sentence comprehension
* Overlaps with primary progressive aphasia (PPA) profiles

* CBS - May overlap with logopenic or mixed aphasia profiles

* PSP -> Similar to nfvPPA

AACN
2025
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Diagnostic Challenges

* Overlap with PPA syndromes—especially nfvPPA
« Distinguishing feature:
anguage as primary deficit for first 2 years
* PSP/CBS: Language + motor/executive dysfunction early

« Clinical evolution of disease is important
* Language impairment may precede motor symptoms in atypical
parkinsonisms
« Easier to distinguish between nfvPPA from PSP-SL as the disease
progresses and ocular symptoms emerge
« nfvPPA has an earlier age of onset than PSP-SL (Gazzina et al., 2019)

A
2025

Differential Diagnosis of Language Disorders

* Red flags:

 Apraxia of speech

« Effortful, halting speech

* Agrammatism without frank aphasia

« Sentence repetition errors

* Presence of falls and oculomotor
dysfunction significantly more common in
PSP-SL (Gazzina et al., 2019)

Clinical Takeaways

* Language screening is essential even in patients referred for motor
complaints
* Speech-language assessments + neuroimaging = critical for differential
diagnosis
* Implications for Neuropsychologists
* Tailor batteries to include:
+ Sentence repetition
+ Grammaticality judgment
* Motor speech examination (if feasible)
+ Maybe even action fluency
« Interpret fluency scores in context of motor speech capacity
Monitor language trajectory for early signs of decline or transition to mutism

4/15/2025
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Take Home Message

 Cognitive profiles in MSA, PSP, and CBS are heterogeneous but
clinically meaningful
* Biomarkers and imaging aid but do not replace clinicalacumen
* Interpretation must be anchored in a cognitive-behavioral framework
» Neuropsychology can play a critical role in differential diagnosis
* Sex and racial/ethnic differences in presentation and progression are
emerging but under-investigated
« Caregiver burden is high and begins early because of neuropsychiatric
symptoms and iADL dependence
« Interdisciplinary diagnosis is both possible and necessary

» Neuropsychologists can help identify early red flags, clarify mixed
presentations, and advocate for access to diagnostic and support resources

AACN
2025
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Objectives

Review the history of Huntington’s disease (HD)

Identify the neuropathology/genetics involved in HD

Discuss the clinical features, including cognitive changes, in HD

Hw N e

Review Huntington Study Group (HSG) Neuropsychology Working Group
Practice Recommendations
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Huntington’s Disease

Hyperkinetic Movement Disorder

Progressive neurodegenerative
condition characterized by:

° Chorea

> Cognitive Impairment

° Psychiatric/Neurobehavioral disturbance
° Symptom onset — 30-50 years of age

° 15-20 year life expectancy following onset

Fatal

Brief History of HD

1859 — Norway by
Johan Christian Lund

THE ° “setesdal rykkja”
)!EI)ICAL AND SURGICAL

1872 — George
Huntington published
“on Chorea”

Brief History of HD

* Observed families
afflicted by chorea as a
child in family-run clinic
* East Hampton, New York

* Ancestors of Jeffrey
Francis, who emigrated
from England in 1645,
carrying the gene

04/09/2025




“The name ‘chorea’ is given to the disease on account of the dancing propensities of
those who are affected by it, and it is a very appropriate designation. The disease, as it is
commonly seen, is by no means a dangerous or serious affection, however distressing it
may be to the one suffering from it, or to his friends. Its most marked and characteristic
feature is a clonic spasm affecting the voluntary muscles... The disease commonly begins
by slight twitchings in the muscles of the face, which gradually increase in violence and
variety. The eyelids are kept winking, the brows are corrugated, and then elevated, the
nose is screwed first to the one side and then to the other, and the mouth is drawn in
various directions, giving the patient the most ludicrous appearance imaginable. The
upper extremities may be the first affected, or both simultaneously... As the disease
progresses the mind becomes more or less impaired, in many amounting to insanity,
while in others mind and body gradually fail until death relieves them of their suffering.
When either or both the parents have shown manifestations of the disease, one or more
of the offsprings invariably suffers from the condlition... Unstable and whimsical as the
disease may be in other respects, in this it is firm; It never skips a generation to again
manifest itself in another, once having yielded its claims, it never regains them...”

Brief History of HD

04/09/2025
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Americo Negrette — Location of HD
i marker on
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The Pattern of Inheritance in HD

MOTHER

Autosomal Dominant Inheritance

FATHER

Hi

Genetics

Autosomal dominant disorder
° 50:50 chance of inheritance
> Men and women are equally
affected
HTT gene — huntingtin protein

Abnormal polyglutamine
stretch in HTT protein

CAG — trinucleotide repeat in
chromosome 4
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HD Status Predictive Test Result CAG Repeat Length

Unaffected Normal 10-26

Intermediate

Affected Reduced Penetrance 36-39

Full Penetrance

Genetics

e —
10

Genetics

Meiotic Instability
o CAG repeats in abnormal range are unstable

> CAG repeats tend to change during meiosis in sperm and egg

o HD parent 17 CAG repeats -> child with 17 CAG repeats

o HD parent with 45 CAG repeats -> child with 44,46,47 or more CAG repeats
o Paternal side & father’s age

11

Genetics

CAA Interruptions — findings from GEM-HD and UBC (2019/2020)
° CAG — glutamine & CAA — glutamine

° CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-
CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-
CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAG-CAA-CAG

GEM-HD study

> 1in 300 were missing the CAA interruption - earlier onset of HD symptoms
2 1in 100 had an extra CAA interruption - delayed onset of symptoms
University of British-Columbia - Michael Hayden

° 16 people without CAA interruption - earlier onset of symptoms

> 36-38 CAG repeats w/ symptoms - majority were missing CAA interruption

I —— T
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Epidemiology

* Sources usually state that 30,000 individuals in the US have HD with another

200,000 at risk

* Recent study by Yohrling et al., 2020 looked at prevalence in US and Canada

* HD prevalence in the US to be 41,467, while the number of persons
currently diagnosed to be at least 21,331 (not accounting for prevalence in
uninsured)

* Worldwide:

* 2.71 per 100, 000 Worldwide incidence per
meta- analysis/systematic review
(Pringsheim et al., 2012) R

* Higher prevalence in Europe, North America, " s
and Australia o

+ Lower prevalence in Asia e

HD Prevalence Estimates

04/09/2025
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Cultural Considerations

Nguyen et al., 2022:
° Medicare beneficiaries > 65 yrs old with HD

© Limited access to HDSA COEs related to geographical Geographic Barriers Drive Disparities in
factors rather than socioeconomic factors Specialty Center Access for Older Adults
o Most underserved states were in the Mountain and with Huntington’s Disease

West Central US

Mendizabal et al., 2024:

° 4,717 HD patients. Black participants were diagnosed
with HD 1 year later than White participants.

< Clinical factors suggesting delay:
 Psychiatric symptoms at disease onset
> Negative family history of HD

Disparities in Time to Huntington Disease
Diagnosis in North America
AWENROLLHD A

> Unemployment during baseline visit

14

HD Variation by Cultural Factors

o Bruzelius et al., 2019: 3,707 individuals diagnosed with Huntington’s
disease between 2003-2016
° Cumulative incidence: 1.22 per 100,000
° Asian Americans- 2.08 per 100,000, over twice as large as those that have been
reported in studies conducted in Asian countries
< Hispanic or Latino Americans, crude diagnostic frequency per 100,000
persons was 2.93
o Identified inverse relationship between income and HD diagnosis
° Social selection Huntington’s Disease in the United States: Variation by
° Environmental factors as modifiers of disease ~ demographic and socioeconomic factors

: Emilie Bruzeiius'2, Joseph Scarpa, MD. PRD', Yiyi Zhao, BS'2, Saniay Basu. MO, PhOS,
experience James H. Faghmous, PhD?. and Aaren Baum, PhO'

© Intergenerational transmission of income S —
° Disclosure and treatment “Stantors Urversty Schoal of Medicine

N —
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Neuropathology

* Striatal atrophy (putamen and caudate)
* Neuronal loss
* Astrogliosis
* Reactive microgliosis

* Putamen volume in mild HD S——
. . L Q_‘T Y4
-

Caudate volume in moderate HD

- 5 | .
* Medium spiny neurons — 80% of striatal neurons - g
- Wiy

and are inhibitory projections neurons (GABA) 4
ol s Sl -

* Chorea - loss of MSN projecting to GPe

16

Neuropathology

NORMAL e
v &

HUNTINGTON'S DISEASE PROGRESSION
Grace 0.1 Grade 2 Grace 3 Geado d

¥

Chorea [ > Akinesia

17
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Clinical Features of HD
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Clinical Features

symptoms
° Emergence of involuntary movements

rigidity increases
o Impaired voluntary movements

balance problems, falls
° Other movement disorders
= Dystonia, tics, myoclonus, tremors

19

Triad of MOTOR, COGNITIVE, and PSYCHIATRIC

= Chorea - Progresses through middle stages but declines as

= Bradykinesia, slurred speech, manual dexterity, dysphagia,

04/09/2025

Diagnostic Criteria

Current accepted criteria (Reilmann, Leavitt, &
Ross, 2014):

1. Carries a known CAG-expanded allele of the
HD gene or has a family history of HD

2. Develops motor symptoms that are
“unequivocal signs of HD” as defined in the
“Diagnostic Confidence Level” (DCL) of the
Unified Huntington’s Disease Rating Scale
(UHDRS;

*Cognitive and psych symptoms are not used for
current diagnostic criteria

Biglan et al,, 2013

20

Table 1 | The Unifled Huntington Disease Rating Scale dlagnostic
configence reel and Q50 GLagNoTDE Cena

A Diagnostic confidence evel

0 what Gegree ar you confident (hat thix person meets the

aneTplained extrapyramidsl movemet dhonder (o.g . chores
QySt0RL, BrAGYKINESIa, RGAIRY) 10 3 SUDJect 3t Sk for MD?

294 confidence)

8080 diagnostc criterta

83500 on the entire UMDRS (Motoc, Cogafave. Sanavioral, and

9%
that this partiipant has mansest HO? (0 = No, 1 = Wes!

Unified Huntington's Disease Rating Scale Motor Assessment Chorea Scale

Body Region Severity
Face 0 Absent
Bucco-oral-lingual 1 Slight/intermittent
Trunk 2 Mild/common or moderate/intermittent
Right upper extremity 3 Moderate/common
Left upper extremity 4 Marked/prolonged

Right lower extremity
Left lower extremity

Total score: Sum of scores for each body region

Range=0-28

21




Stages of HD

Prodromal

Early HD
(Stages 1-2)

Mid-stage HD
(Stage 3)

Late Stage HD
(Stage 4-5)

(7-10 years before
motor symptoms)

22

Diagnosis
Premanifest ] Manifest
1 Motor
Functional impairment
abillies
g Cognitive
impairment/
£ &
HI
|3
5z Chorea
S
3
0
Presymptomatic Prodromal Manifest
Clinical stages
Age (years)
45 Typical adutt onset
CAP score

400

23
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TABLE 1 Criteria for di in indivi with a CAG-repeat expansion in Huntingtin
Diagnosis Motor Cognitive Potential Treatment
(1) Presymptomatic HD Dx conf@-2  Normal (1) Disease nodifying
(2) Prodromal HD A)Dxconf 2 (A) +Minor or major neurocognitive changes (2Aor B) Symptomatic or disease modifying
(either Aor B) B) Dxconf3 (B)With normal (unchanged) cognition
(3) Manifest HD A)Dxconf 3 (A) +Minor or major neurocognitive changes ~(3Aor B) Symptomatic or disease modifying
(either Aor B) B) Dxconf4 (B)With normal (unchanged) cognition

24

Potential treatments apply to each of the 3 diagnoses regardless of the criteria for meeting the diagnosis. It is expected that the abilty to
define signs and symptoms would be enhanced by longitudinal follow-up and assessments.
Dx conf, Diagnostic Confidence; HD, Huntington’s disease.




HD-ISS Staging Framework

Stage 0: Huntington’s disease
Stage 1: Biomarker of pathogenesis
Stage 2: Clinical sign or symptom

Stage 3: Functional change

a Stage1 Stage2
| | | | mild moderate severe ||
M M
I | | I 0 Y 1
caG 240 Landmarks: Landmarks: Landmarks:
Putamen Volume Total Motor Score Total Functional Capacity
Caudate Volume Symbol Digit Modalities Test  Independence Scale
Time

25

Clinical Features

Triad of MOTOR, COGNITIVE, and PSYCHIATRIC symptoms
o 15 years prior to motor symptoms
° Cognitive and psychiatric changes most debilitating
° Impairments:
Psychomotor speed, executive functioning, implicit memory, emotion processing/social cognition

04/09/2025
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Cognition: Processing Speed

Processing/psychomotor speed
° Earliest changes
° Predictor of disease progression
= Stroop, SDMT, Trail Making Test
° Predictor of functional abilities

> Driving cessation

27




Cognition: Executive Functions

04/09/2025

Executive Functioning
 Planning

° Organization and sequencing
° Multi-tasking

° Working Memory

° WCST, Trail Making Test Part B, Lexical Fluency, WAIS-IV Digit Span

28
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Cognition: Memory

Memory
° Explicit
° Learning difficulties
° Retrieval deficits
Non-amnestic
= Implicit memory/procedural
Coordinated movement and skills

30

Cognition: Social Cog./Emotional Processing

Emotion Processing & Social Cognition
< Difficulty processing facial expressions
- Earlier changes

< Negative emotions
ACS Affect Recognition

= Recognition of socially inappropriate behaviors, “theory of mind” tests, sarcasm

10
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Cognition: Other Domains

Other cognitive domains

< No frank aphasia, apraxia, agnosia

° Speech change due to motor impairment

° Language impacted by other cognitive deficits
° Visuospatial deficits

= Construction tasks with executive demands
Perceptual Integration

31

Clinical Features

Triad of MOTOR, COGNITIVE, and PSYCHIATRIC symptoms
° Apathy
> Depression/suicide

< Irritability, frustration, anger
 Impulsivity/disinhibition

° Perseveration

> Anosognosia

N —
32

HSG NPWG Practice
Recommendations

33
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HSG NPWG: NP Practice Recommendations

NP Evaluation should be considered an essential component for clinical
diagnosis of a suspected cognitive-phenotype HD manifest diagnosis.
< Early intervention, eligibility for clinical research, and establishing cognitive baselines that

may impact patients subsequently THE CLINICAL NCUROPSYCHOLOGIST
VOL. 35, No. 1, 564 1006

1. Clinical History

561
utpsdoi oy 10.1080/13854046 2023 267789

Routledge

Tayor & ranci Group

04/09/2025

2. Neuropsychological Test Battery

) ook for s

Huntington study group’s neuropsychology working

3. Diagnosis group position on best practice recommendations for
the clinical neuropsychological evaluation of patients
with Huntington disease

Ciaran M. Considine?, M. Agustina Rossetti®, Kendra Andersons,

Victor A. Del Bene? (@, Sharlet A. Anderson’, Andrea 5. Celka®, Mary C
Edmondson®, Amelia L. Nelson Sheese%* (@, Adam Piccolino', Antonio L.

Teixeira® and Julie C. Stout'
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HSG NPWG: NP Practice Recommendations

Part 1. Clinical History: Onset and course of signs and symptoms (motor and

non-motor)

= Depending on clinic setting, may involve thorough psychiatric history and review of

current emotional functioning.

o Collateral report via interview and informant questionnaires

°  Review of functional status

o Detailed family medical history should include questions about behavioral and motor

signs in relatives who are at-risk for HD

36

HSG NPWG: NP Practice Recommendations

Part 2. Neuropsychological Test Battery

Altematives and

Domaln o Functoning _incusion Advice _ Exemplars Additons Doman of uncioing
Global Cognitie Ecowsged - Moch e - -
o5 SRty
Pemorbid nelectal  Recommended . TOPF - WRAT4 Reading
Atenton & Procesing  Recommended - THTA * o e
Speed WS4 Digt . DKEFS Tl foms
R = (cogntive-contro)
~ witen +onl
s
word + clor
Executive
Vuopercepion & Encowoged - RCFTCopy - HVOT s
Viuoconstnucion © oans e bt
Orentation
Language Recommended - NAB-Naming - DKEFSGotegory e
© Anmal Fueny  Fuency
ot
Auditony-Vebal Memory  Recommended - HATR - maar
T Motor
WS Al pad
* NAB Memory modle "

Inclusion Advice
Encouraged

Recommended

Encouraged

Encowaged

Recommended

Exemplars

- BmrR

™EE
+ stroop - Color/
Word

- cowATERS

Recognition

- Grooved peghoard -

B

Altematives and
Additions

RCFT

- WMsAvm
- NAB Spatal Memory
© DKEFS - Tralls form

- DKEFS - Letter

Fivency.

- DKEFS - CWT

- WAIS4 - Simiarities

WAIS4 - Mat
Reasoning

perception sublests

- Cambridge Emotion

Recogaition Task
Finger Tapping Test
Snif Sicks
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HSG NPWG: NP Practice Recommendations

04/09/2025

Self & Informant Depression / Suicide Risk Recommended - PROMIS - Depression
Report BDI2

PHQ-9
(note suicide item -
#9)

Anxiety Recommended . GAD7 - PROMIS — Anxiety
- B
Sleep-wake Encouraged . EsS - PROMIS — Sleep
- psal Disturbance
- PROMIS -
Sleepiness-related
Impaiment
Frontal-Behavioral Encouraged + FISBE (informant) - b-DAS (informant)
Syndrome + FISBE (patient)
Anosognosia Encouraged - Anosognasia Scale - FrSBE (patient v.
informant)
Neuropsychiatric Recommended - PBAS .
- NPLQ (informant) . BVC
Functional Status Recommended - HD-CFRS .

FAQ
WHODAS 20
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Part 2. Neuropsychological Test Battery
o Assess Effort & Performance Validity

o Test battery duration

> Minimize or limit motor tasks

Part 3. Diagnosis
> DSM-5 includes Mild and Major Neurocognitive Disorder due to Huntington’s
disease

Table 2. DSM-5 Mild and Major Neurocognitive disorder due to Huntington disease.

DSMS Syndrome DSM:S Citeia Diagnostic Feature Assodated Features Functional Consequences
Mild or Major Neurocognitive - Crteia for mid o major ~ Progressve cogniive impairment fs + _Frequent n prodromal stage and early
Disorder Due to HD neurocognitve disorder was met (see a core feature of HD, with early - Depression illness, occupational decline is
below) changes In executive function (le. +  Initability most common
- Insidious onset and gradual plocesig spee, ogazaton, nd - Aty - Emotional, behaviora, and
progession planning) rather than learming and -~ Apathy coanitive aspects of HO (e
- Cliicaly established HD or ris for mory . Uhsesswe compulive dshiiion and peconal
HD based on family history or genetic - Cognitive and behavioral changes sym changes) are highly
testing often precede the emergence of . Seep dorder Ssocated wih functional
ntive disorder s not typical motor abnomaltes of -+ Rare fcline
atibutable to another medical bradykinesia < Pychosis - Cognitive deficts that
condition and is not bette explained - Diagnosis o definite HD iven in ot
another mental disorder the presence of unequivoca, dedine
idal motor abnormalties Specd decines, natenton,
in an indvidual with a famil and initation dificulies
History of HD, or genetic testing + Given the age of onset, HD
showing a CG trinuceotide repeat can greatly afect soda,
expansion in the HIT gene. occupational, and family lfe

+ As the disease progresses,
disabiiy from motor

mes more
apparent,as well as disabilty
from continued cognitve
impaiment
Diferental
‘Cieria for a mild neurocognitive disorder:
+ Modest cognitive decline from prior level of performance in one or more cogniive domains based on 1) concen from the Indvidual, nforman, or clinican; or 2) modest
impaimment on neuropsychological asessment.
The cognitve deficts do not Inerfere with everyday Independence.
- Criterla for a major neurocognitive disorde
Evidence of signficant cognitive decline from a previous level of performance in one or more cognitive domain based on 1) concem from the individual, informant, or
inician; or 2) substantial impairment on neuropsychological asessment
- The cognitive deficts are functionally limiting (i. at a minimum, requirng assistance with complex instrumental activites of daily v
oot o or i e ok dboper dagrst hese oG STpRoRS i oo n he o o el and s o ter exlaned by another
e e
Exy symptoms of HD may ncue emtonal  abily abilty,or compuive behaviors that may iniallysuggest another mental disorder Genete testng or developmental
f o amipres wi es
uchas arecive Grstuncion and impaired psychometor procesing speed, ca resemble athr undeyig eilgie for cognitive dsorders (e

4
g
3

V1 ' ot th oty consdetstion n th cotest of chora, such as Wik disease o dgnduced tardve dsknest
Note. Adapted from DSM-5.
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Part 4. Clinical Recommendations
> Pharmacological interventions
= Cognition: SAGE-718- Dalzanemdor for the treatment of cognitive impairment in HD did not
meet primary endpoints
 Stimulants: No evidence of benefit, may worsen irritability, sleep, and motor agitation
° Psychosis: Aripiprazole (off-label) has been found to be beneficial, and may improve
concentration (Brusa et al., 2009; Patrick & Ritchie, 2020)
> Nonpharmacologic interventions

= Multidisciplinary interventions (cognitive training, exercise, social interactions) have shown
promise (Zinzi et al., 2007; Barlett et al., 2020).
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Part 4. Clinical Recommendations

° Psychosocial and safety considerations
° Evaluating patient’s ability to manage affairs, live independently, and drive safely
> Referrals to PT, OT, and SW
> Decision-making capacity
= Work/School accommodations
< Disability status
° Psychosocial education
o Referrals to support groups

Giving Back

Factor H: Not-for-profit organization
< Improve the quality of life and dimmish suffering of
people affected with Huntington disease living in
extreme conditions of poverty and social neglect
o www.factor-h.org

Huntington’s Gratitude Day (3/23)

14
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