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Huntington’s disease (HD) is a complex condition that involves both motor and non- motor symptoms. The hallmark motor symptom 
is chorea, which can be suppressed with treatment. However, the potential benefits of treatment must be carefully weighed against 
the risks. Currently, three US Food and Drug Administration- approved medications are available for treating HD- related chorea: 

tetrabenazine, deutetrabenazine and valbenazine. While these medications can be effective in suppressing chorea, they have limitations. 
As a result, alternative classes of medications, such as antipsychotics, may also be considered when treatment of chorea is necessary, 
especially in the context of troublesome psychiatric symptoms. In this article, we review the literature supporting pharmacological and 
non- pharmacological therapies for HD. While chorea is only one of many symptoms in HD, effective suppression of troublesome chorea can 
reduce the burden on those affected by HD.

Huntington’s disease (HD) is a neurodegenerative disease inherited in an autosomal dominant 

manner. It is caused by an expansion of cytosine, adenine, guanine (CAG) repeats within the 

huntingtin (HTT) gene, which is located on chromosome 4. This pathological expansion of 

CAG repeats results in the production of a mutant huntingtin protein with an abnormally long 

polyglutamine sequence.1,2 CAG repeats ranging from 36 to 39 result in incomplete penetrance, 

while 40 or more repeats lead to complete penetrance of the disease.3 The mechanisms linking the 

elongated mutant HTT protein to neurodegeneration in HD are not yet fully understood. However, 

several mechanisms have been proposed, including glutamatergic- induced excitotoxicity, 

dopaminergic dysfunction, mitochondrial dysfunction, oxidative stress, autophagy dysregulation 

and decreased trophic support.4,5

Dopaminergic transmission plays a key role in movement control. Within the striatum, the largest 

subcortical brain structure of the basal ganglia, dopaminergic communication takes place through 

two pathways: ‘direct pathway’ and ‘indirect pathway’. These pathways function in opposition to 

each other to assist in evaluating and selecting motor movements. In simple terms, dopaminergic 

neurons expressing D1- like receptors are excitatory, while those expressing D2- like receptors 

are inhibitory. Neurons expressing D1- like receptors form the direct pathway by projecting to the 

globus pallidus internus (GPi)/substantia nigra pars reticulata. Conversely, neurons expressing 

D2- like receptors are part of the indirect pathway by projecting to the globus pallidus externus 

(GPe). Activation of the direct pathway facilitates or ‘disinhibits’ motor movement, while the 

indirect pathway suppresses motor activity.6

Pathologically, HD is marked by neurodegeneration of the striatum, particularly the loss of 

gamma- aminobutyric acidergic medium spiny neurons (MSNs), which project to either the GPi 

(direct pathway) or the GPe (indirect pathway). The loss of MSNs appears to follow a biphasic 

pattern. Initially, there is involvement of the indirect pathway, leading to hyperkinetic symptoms 

(e.g. chorea). This is followed by the involvement of the direct pathway, resulting in hypokinetic 

symptoms (e.g. bradykinesia).7,8 With disease progression, the grey matter loss extends beyond 

the striatum.7 These pathological changes lead to the clinical manifestations of HD, which is 

characterized by a classic triad of motor, cognitive and psychiatric symptoms.9

Motor symptoms
Motor symptoms in HD are characterized by involuntary movements and impaired voluntary 

movements. The hallmark motor symptom is chorea, which refers to involuntary movements that 

flow from one body region to another in an irregular pattern. Chorea can affect various body 

regions, including limbs, trunk, neck, face and tongue. Initially, subtle chorea may appear as fidgety 

movements. However, over time, chorea can evolve and increase in severity.10,11 Previous studies 

have shown that chorea tends to increase during the early stages of HD, followed by a plateau and 
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possibly a decrease over time. However, there are limited longitudinal 

data on chorea severity across different stages of HD. A recent study 

found that chorea severity did not decrease over time at any stage of HD; 

instead, there was an increase in chorea severity during the early stages 

of HD, which plateaued in the middle and late stages.12 As HD progresses, 

voluntary motor impairment becomes more pronounced, especially 

in the later stages.13 Additional motor findings include bradykinesia, 

dystonia rigidity, gait impairment and postural instability, leading to an 

increased risk of falls.2,14 Rigidity is frequently associated with dystonia 

in the limbs or trunk.5

Cognitive symptoms
Cognitive impairment is a prominent feature of HD. The deficits are 

primarily subcortical, with impairments in executive functioning such as 

organizing, planning, checking or adapting, and restrict the acquisition 

of new motor abilities with slowing of thought processing.15,16 HD 

has been historically diagnosed according to motor criteria, i.e. the 

‘unequivocal presence of an otherwise unexplained extrapyramidal 

movement disorder (e.g. chorea, dystonia, bradykinesia, rigidity) in a 

subject at risk for HD’.17 However, it is not uncommon that individuals 

with HD present with cognitive impairment prior to the onset of 

movement disorders.18 Accordingly, a task force commissioned by 

the Movement Disorder Society to address research and clinical 

diagnostic issues in HD recommended that cognitive impairment 

should be considered in the clinical diagnosis of HD in addition to the 

movement disorder. In addition, the task force recommended the use 

of standardized Diagnostic and Statistical Manual of Mental Disorders, 

Fifth Edition (DSM- 5)- based criteria to diagnose neurocognitive disorder 

in HD and emphasized the importance of longitudinal ascertainment of 

cognitive disorder in HD.19

Cognitive difficulties in prodromal HD seem to become more prominent in 

individuals who are relatively close to motor diagnosis.20 A comprehensive 

analysis of the Enroll- HD data set revealed a high prevalence of  

DSM- 5- defined neurocognitive disorders (mild and major) in various 

stages of HD, which tended to worsen as individuals approached the 

predicted diagnosis. For premanifest HD that is far from the predicted 

diagnosis (>7.6 years), the rate was 29.5%, while for premanifest HD that 

is near the predicted diagnosis (<7.6 years), the rate was 60.6%. By the 

manifest stage, 82.9% of individuals with HD met the DSM- 5 criteria for 

neurocognitive disorder.21

Significant cognitive impairment or dementia is an important predictor of 

HD progression.22 Even mild cognitive impairment (MCI) can predict HD 

onset, as indicated by motor diagnosis, even after adjusting for known 

predictors, i.e. the CAG- Age- Product and total motor scores. In addition 

to its predictive validity for age at motor onset and dementia in HD, MCI 

is also associated with brain atrophy of the striatum and, therefore, has 

been proposed as a clinically important early landmark event in the 

course of HD.18

Behavioural and psychiatric symptoms
Psychiatric symptoms are an integral part of HD. Psychiatric features are 

more variable than motor and cognitive disorders in HD.23 A wide range 

of neuropsychiatric symptoms occur in HD, including depression, apathy, 

anxiety, irritability, obsessive- compulsive behaviour and psychosis.24 

These psychiatric symptoms may appear years before motor symptoms; 

however, they are not present in all cases and can vary over time.25 

Although HD gene carriers may not experience all neuropsychiatric 

symptoms, the majority are likely to encounter at least one of these 

symptoms throughout the disease course.26

Pharmacological treatments for Huntington’s 
disease-associated chorea
The treatment of chorea may not be indicated in all individuals with HD. 

To facilitate informed decision- making, it is crucial to collect a thorough 

history of how chorea affects an individual’s functioning, incorporating 

consultations with both the person living with HD and their care partner, 

given the frequency of anosognosia in HD.27 When deemed necessary, 

chorea suppression can potentially improve balance, indirectly reduce 

the risk of falls, improve speech, preserve self- care abilities and maintain 

employment, ultimately improving the quality of life.28,29 It is important to 

note that in cases where chorea is not causing significant distress, the 

potential side effects of currently available medications (e.g. depression, 

parkinsonism, suicidal thoughts, cognitive decline, sedation and agitation) 

may outweigh the benefits.28,29 Therefore, it is vital to provide tailored 

treatment that addresses the specific needs of each individual.

In this section, we delve into the key medications employed to 

manage chorea, including vesicular monoamine transporter 2 (VMAT2) 

inhibitors and antipsychotics. These medications exert their antichorea 

effects mainly through antidopaminergic mechanisms. In addition, 

we explore alternative medications with varied non- dopaminergic 

mechanisms. Table 1 presents the clinical trials assessing the efficacy of 

pharmacological treatments for chorea associated with HD.30–57

Vesicular monoamine transporter 2 inhibitors
VMAT2 is a transporter protein for monoamines (e.g. dopamine, 

serotonin and norepinephrine) responsible for the presynaptic vesicular 

packaging, storage and subsequent exocytotic release.58,59 Inhibiting 

VMAT2 leads to a synaptic depletion of serotonin, norepinephrine and, 

particularly, dopamine. Dopamine dysfunction has been identified as a 

key mechanism contributing to chorea in HD.9,60,61

Three VMAT2 inhibitors are approved by the US Food and Drug 

Administration (FDA) for the treatment of HD- associated chorea, 

including tetrabenazine (TBZ), deutetrabenazine (DTBZ) and 

valbenazine (VBZ).62–64 In 2008, TBZ became the first FDA- approved 

drug for HD- associated chorea.62 This approval followed a randomized 

controlled trial (RCT): A Randomized, Double- blind, Placebo- controlled 

Study of Tetrabenazine for the Treatment of Huntington’s Chorea  

( ClinicalTrials. gov identifier: NCT00219804), also known 

as the TETRA- HD study.30 This study compared the 

progressive titration of TBZ, up to a maximum dose of  

100 mg/day over 7 weeks or until chorea was controlled, against a 

placebo. The results revealed a significant reduction in the severity of 

chorea as measured by the Unified Huntington’s Disease Rating Scale 

(UHDRS).30 An additional study demonstrated the re- emergence of chorea 

5 days after the withdrawal of TBZ treatment.65 Finally, an open- label 

extension of the TETRA- HD study confirmed the long- term effectiveness 

of TBZ for up to 80 weeks with a mean daily dosage of 63.4 mg (range,  

12.5–175 mg).31

The typical starting dose for TBZ is 12.5 mg once daily, followed by an 

increase to 12.5 mg BID and subsequently three times daily. The daily 

dose is then increased weekly by 12.5 mg until an effective dose is 

reached that suppresses chorea without unwanted side effects. The 

maximum recommended daily dose is 100 mg. If the medication is 

discontinued for more than 5 days, it should be reintroduced with gradual 

titration starting from the initial dose.66 If a daily dose of TBZ over 50 mg 

is required, patients should undergo genotyping for cytochrome P450 

family 2 subfamily D member 6 (CYP2D6) before initiating treatment.  
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If the individual is identified as a poor metabolizer, the maximum 

prescribed dose should not exceed 50 mg/day.67

TBZ can cause various adverse effects, including drowsiness, insomnia, 

depressed mood, anxiety, akathisia, parkinsonism, dystonia, dysphagia 

and suicidal ideation.30,31,65,66 These side effects may be reduced by 

lowering the dose; however, if suicidal thoughts and ideations occur, the 

drug should be stopped immediately with appropriate follow- up. Given 

the increased incidence of depression and suicidality in individuals with 

HD, routine screening should be performed with increased vigilance 

when prescribing TBZ.24,67,68

The pharmacokinetic and side effect profiles of TBZ led to the 

development of DTBZ. DTBZ is a deuterated form of TBZ with an improved 

pharmacokinetic profile. The substitution of hydrogen with deuterium 

at specific positions in the TBZ molecule results in a longer half- life 

and, therefore, less frequent daily dosing.69 DTBZ became the second  

FDA- approved medication for HD- associated chorea after the FIRST- HD 

trial (First Time Use of SD- 809 in Huntington Disease;  ClinicalTrials. gov 

identifier: NCT01795859) demonstrated its efficacy compared with a 

placebo.32,63 This trial showed significant improvements in mean total 

maximal chorea scores after 12 weeks of treatment and an increase in 

the proportion of individuals in the DTBZ group who showed treatment 

success on the Patient Global Impression of Change (PGI- C) and Clinical 

Global Impression of Change (CGI- C).70,71 DTBZ was initiated at a dose 

of 6 mg/day with weekly increments of 6 mg/day until effective control 

of chorea was achieved, the person experienced significant adverse 

effects or the maximum dose was reached (48 mg/day or 36 mg for 

participants with an impaired CYP2D6 function).32 DTBZ has been 

proven to be an effective therapeutic treatment option for HD- related 

chorea, with a more favourable adverse effect profile compared with 

TBZ.69 The long- term safety and efficacy of DTBZ in treating HD- related 

chorea was demonstrated in the open- label extension study published 

in 2022.33

Adverse effects of DTBZ include somnolence, dry mouth, diarrhoea, 

irritability, insomnia, fatigue and parkinsonism. Noteworthy, depression 

and parkinsonism were not statistically associated with the treatment 

in the original RCT, but they showed increased incidence after starting 

the treatment regimen in the open- label extension study.33 Moreover, 

despite the lack of statistical worsening of depression and suicidality and 

a side effect profile that is overall similar to placebo, DTBZ still carries a 

boxed warning for depression and suicidality.69

VBZ was the third medication approved by the FDA for the 

treatment of HD- associated chorea, gaining approval in August 2023 

based on the results of the phase III, randomized, double- blind,  

placebo- controlled trial KINECT- HD (Efficacy, Safety, 

and Tolerability of Valbenazine for the Treatment 

of Chorea Associated with Huntington Disease;  

 ClinicalTrials. gov identifier: NCT04102579).34,64 VBZ is a novel VMAT2 

inhibitor and was introduced as an alternative to TBZ and DTBZ. In the 

KINECT- HD trial, participants in the treatment group initially received  

40 mg daily for 2 weeks (given as two capsules of 20 mg once daily). After 

this, the dose was increased as tolerated by 20 mg at the end of weeks 

2, 4 and 6, reaching a maximum dose of 80 mg.34,72 The results assessed 

at weeks 10 and 12 showed a marked improvement in the UHDRS total 

maximal chorea score (primary endpoint), CGI- C and PGI- C (secondary 

outcomes). An open- label rollover study is currently underway to 

evaluate its long- term safety and tolerability (Open- label Rollover Study 

for Continuing Valbenazine Administration for the Treatment of Chorea 

Associated with Huntington Disease, KINECT- HD2;  ClinicalTrials. gov 

identifier: NCT04400331).73

In the KINECT- HD trial, the most commonly reported adverse effects 

were somnolence, fatigue and falls. In addition, some individuals 

reported urticaria, rash, insomnia and nausea. There was no worsening 

in akathisia, parkinsonism, depression or anxiety. Participants treated 

with VBZ did not report any suicidal behaviour or worsening of suicidal 

ideation.34 Compared with TBZ and DTBZ, VBZ has a stronger affinity 

for VMAT2 and minimal off- target binding, which may result in better 

tolerability. In addition, VBZ and its metabolites have a long half- life 

(15–22 hours), allowing for once- daily dosing, easier titration and a 

relatively short period from initiation to achieving an effective dose.34,72

Bevantolol hydrochloride, a β1- antagonist with VMAT2 properties, is 

currently under evaluation for its potential to reduce chorea in HD 

(Efficacy and Safety on SOM3355 in Huntington’s Disease Chorea;  

ClinicalTrials. gov identifier: NCT05475483).54 In a randomized,  

proof- of- concept study on 32 individuals with HD, bevantolol 

hydrochloride with a dose of 200 mg BID was well tolerated and 

significantly reduced chorea compared with a placebo, while the 100 mg 

BID dosage did not demonstrate any significant effects.74

In summary, VMAT2 inhibitors – TBZ, DTBZ and VBZ – are the only  

FDA- approved drugs for the treatment of chorea associated with HD. They 

have shown efficacy in large, double- blind, placebo- controlled clinical 

trials.31,32,34 However, it is important to note that these medications work 

by depleting monoamines, which raises concerns about their potential 

to cause depression and suicidal thoughts, conditions that are more 

common in individuals with HD. In addition, VMAT2 inhibitors may not be 

widely accessible due to their high cost and limited availability in some 

parts of the world.

Antipsychotics
Given the association between hyperdopaminergic states and 

hyperkinetic movement disorders, therapeutic strategies for chorea 

have primarily centred around dopamine modifications. Unlike VMAT2 

inhibitors, which achieve their antidopaminergic effect by inhibiting 

presynaptic monoamine release, antipsychotics exert their influence 

through antagonism of postsynaptic dopamine receptors.75 While none 

of the antipsychotic medications are FDA- approved for treating chorea 

in HD, they are often used off- label when treating concurrent psychiatric 

symptoms and chorea in HD.75 VMAT2 inhibitors are generally avoided in 

individuals with uncontrolled depression or suicidality.75,76

The complex pharmacological mechanisms of antipsychotics impact 

various neurotransmitter systems, primarily targeting dopamine and 

serotonin, with weaker muscarinic, histaminergic and adrenergic activity. 

Antipsychotics can be classified based on their affinity for receptors. 

First- generation antipsychotics exhibit a higher affinity for dopamine 

receptors, while second- generation antipsychotics have a preference 

for serotonin receptors.77 Antipsychotics are frequently employed as an  

off- label medication in the treatment of chorea, particularly when there is 

concurrent psychosis or other psychiatric and behavioural problems, as 

seen in HD.65,78 This might be attributed to a body of evidence supporting 

the use of antipsychotics and, more importantly, the availability and 

lower cost of antipsychotics compared with VMAT2 inhibitors.75 However,  

high- quality evidence is still lacking regarding the efficacy of antipsychotics 

in treating chorea.78,79 Second- generation antipsychotics are generally 

preferred because of their lower risk of extrapyramidal adverse events 

(e.g. parkinsonism, akathisia, dystonia and tardive dyskinesia) compared 
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with first- generation antipsychotics.77 It is important to note that  

second- generation antipsychotics pose a significant risk of endocrine 

and metabolic adverse events.77

Antipsychotics can be particularly helpful in managing chorea co- existing 

with neuropsychiatric symptoms in individuals with HD. According to 

expert- based recommendations, antipsychotics can be used to treat 

acute or chronic agitation, anxiety and, especially, psychosis in HD. Side 

effect profiles of antipsychotics should be considered when choosing an 

antipsychotic drug in HD. A second- generation antipsychotic is preferred, 

but a first- generation alternative can be considered.80

Second-generation antipsychotics
Some case reports have emphasized the potential effectiveness of 

risperidone in treating chorea and psychiatric symptoms in HD.81–84 

In one case, where a patient with HD presented with psychosis and 

affective symptoms, clozapine alone effectively reduced psychotic 

symptoms (but not chorea). When risperidone was added to the regimen 

(0.5 mg/day, gradually increased to 6 mg/day over 6 weeks), there was a 

marked improvement in chorea and further improvement in psychosis.84 

A retrospective study employing a chart review of 17 individuals with HD 

undergoing treatment with risperidone at an average daily dose of 2.5 mg 

confirmed its positive impact on psychiatric symptoms. In addition, they 

reported stabilization of motor decline compared with 12 individuals who 

were not receiving any antipsychotic treatment over 14.8 months.85 It is 

important to note that, according to a survey of HD experts worldwide, 

43% of specialists consider risperidone to be the preferred antipsychotic 

for treating chorea.78 Adverse effects seen commonly with risperidone 

treatment include hyperprolactinaemia, weight gain and parkinsonism.78

An observational study used the Enroll- HD database to compare two 

antipsychotics (risperidone and olanzapine) with a VMAT2 inhibitor 

(TBZ) for controlling chorea associated with HD.86 The study found that 

both risperidone and olanzapine were as effective as TBZ in controlling 

chorea; however, olanzapine led to a significantly higher weight gain and 

body mass index (BMI increased compared with TBZ and risperidone).86

Olanzapine was originally approved by the FDA in 1996 for treating 

symptoms of psychotic disorders and later in 2000 for manic disorders.87 

It has a strong affinity for a wide range of receptors, including the 

dopamine receptors D1, D2, D4; the serotonin receptors (5HT)2A, 5HT2C 

and 5HT3; and the α-1- adrenergic, H1 and muscarinic receptors.88 In an 

open- label trial, olanzapine was found to significantly improve chorea, 

with scores reducing from 13.4 to 6.9.35 Five of the seven UHDRS  

sub- scores, including oculomotor function, orolingual function, 

fine motor skills, chorea and statics and gait, showed significant 

improvement. The average dosage used was 15.6 mg/day, with a range of  

5–30 mg/day, and no adverse effects were noted.35 It is worth mentioning 

that the common side effects of olanzapine include sedation, weight 

gain, metabolic syndrome and dry mouth.78

Another antipsychotic showing promising effects on HD- associated 

chorea is aripiprazole. It has a partial agonist effect on dopaminergic 

and serotonergic receptors, stabilizing the dopamine receptor and 

improving symptoms.89,90 A small cross- over trial involving six individuals 

with HD compared the effects of aripiprazole and TBZ on chorea.36 Both 

medications showed positive effects, with reductions in chorea severity 

of 5.2 and 5.4 units, respectively. The trial found no significant difference 

in extrapyramidal side effects between the two drugs. Aripiprazole, at a 

mean dose of 10.76 (±4.91) mg/day, was associated with a lower risk of 

sedation compared with TBZ.36 Due to its unique profile (partial D2 and 

5HT1A agonism and 5HT2A antagonism), aripiprazole has a lower risk of 

inducing extrapyramidal and metabolic side effects compared with other 

second- generation antipsychotics.89 RCTs are needed to further establish 

the effect of aripiprazole on chorea and to provide more comprehensive 

comparisons with other medications.

In the pursuit of effective treatments for HD- associated chorea, it 

becomes evident that not all antipsychotics have demonstrated 

favourable outcomes. A noticeable example is clozapine. Some 

improvements in abnormal involuntary movements in individuals with 

HD have been demonstrated in small trials at various doses of clozapine, 

ranging from 50 to 500 mg/day.37,91 A randomized, double- blind trial of 

33 individuals with HD found minimal beneficial effects for clozapine 

in reducing chorea.38 A non- significant minor reduction in chorea  

(0.7 units) was observed on the UHDRS total chorea score. The authors 

indicated that while some individuals may experience benefits from 

clozapine, they would need to tolerate doses high enough to effectively 

alleviate chorea.38 In addition to the limited benefits, consideration 

should be given to the potential side effects of this medication, including 

orthostatic hypotension, sedation, weight gain and an elevated risk of 

seizures. Some of these side effects, such as agranulocytosis (or severe 

neutropaenia), can be life- threatening.38,92

Quetiapine is recognized for its lower D2 antagonism compared with 

other second- generation antipsychotics. There is limited evidence 

supporting its efficacy in reducing chorea in HD.93,94

First-generation antipsychotics
The use of first- generation antipsychotics to manage HD- associated 

chorea is less common due to the higher risk of adverse effects such 

as sedation, dystonia, parkinsonism, hypotension or akathisia. However, 

their higher potency may justify consideration after treatment failure 

with VMAT2 inhibitors and second- generation antipsychotics.95

Tiapride has been commonly used for the treatment of HD chorea in 

Europe (but is unavailable in the USA), mostly due to its low cost, high 

availability and additional effectiveness in addressing behavioural, 

sleep and motor function disturbances.78,96 An RCT in 1982 treated 22 

individuals with HD with tiapride 300 mg/day for 2 weeks.97 Compared 

with placebo, tiapride did not show any significant improvement 

in choreiform movements.97 Another double- blind, cross- over trial 

conducted in 1984 compared 3,000 mg/day of tiapride with a placebo 

in 29 individuals with HD.98 Choreiform movements were significantly 

reduced in four of the five body regions (head, trunk, upper limbs and 

lower limbs) following tiapride therapy.98 However, these results should 

be interpreted with caution, as the study’s cross- over design lacked 

a wash- out period between the treatments and did not analyse the 

potential carry- over effect.99

Haloperidol is also another first- generation antipsychotic that was 

commonly used to treat HD- associated chorea.78 Its effect was studied 

in the early 1980s in two open- label studies: in the first study involving 

13 individuals, a reduction in choreiform movements compared with 

baseline was observed with doses ranging from 2 to 80 mg.39 In the second 

study, 18 subjects received treatment with one or more of haloperidol, 

pimozide and tiapride.40 In cases where more than one treatment was 

administered, they were given individually and sequentially, with a 

15- day wash- out period between treatments.40 The pharmacological 

trial spanned 1 month for each medication. Nine individuals had taken 

haloperidol (dosage range: 6–9 mg/day). Pimozide and haloperidol 

significantly decreased hyperkinetic movement compared with baseline. 
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No improvement was reported after the tiapride trial.40 A single- blind 

cross- over trial involving 11 subjects with HD was conducted to evaluate 

the efficacy of haloperidol and TBZ. Both medications showed a decrease 

in choreiform movements compared with baseline, but no significant 

difference between the two was observed.41

Fluphenazine is commonly employed for prolonged therapy in psychotic 

disorders and is administered as a long- acting injectable and an off- label 

medication for the management of tics and Tourette syndrome.100–102 In 

1976, a double- blind study involving nine individuals with HD reported 

a significant decrease in chorea over a 4- week observation period 

following treatment with fluphenazine decanoate, in contrast to the 

placebo group.42

Other medications
Minimal research has been performed on the effectiveness of 

benzodiazepines in reducing chorea. Benzodiazepines have been used 

as adjunctive treatment for chorea, and clonazepam has been the 

preferred benzodiazepine for this purpose.78 Only two case reports have 

found clonazepam to be beneficial.103,104 Generally, prolonged use of 

benzodiazepines or their use as monotherapy is not recommended for 

individuals with HD.78,80 Benzodiazepines may be used to treat anxiety in 

HD. However, the doses required for treating chorea are typically higher, 

which increases the risk of side effects such as dependence, misuse, 

risk of falls and possible cognitive decline, especially in the elderly.105–107

Cannabinoids have been the subject of investigation in a few clinical trials. 

In a double- blind, cross- over RCT, cannabidiol was found to be ineffective 

for the treatment of chorea when compared with the placebo.43 

Nabilone, a synthetic analogue of delta- 9- tetrahydrocannabinol, was 

investigated in a double- blind, randomized, placebo- controlled, cross- 

over trial of 44 individuals with HD with non- significant results.44 Another  

double- blind, randomized, cross- over, placebo- controlled trial involving 

26 participants examined the effects of a botanical extract that comprises 

an equimolecular combination of delta- 9- tetrahydrocannabinol and 

cannabidiol.45 Both the drug and placebo were administered in oral 

sprays. Although the study’s primary aim was to assess the safety and 

adverse effects, no significant benefits were detected on motor scores, 

including chorea.45

Riluzole is an antiglutaminergic medication used to treat amyotrophic 

lateral sclerosis and has also been studied as a potential treatment for 

reducing chorea in HD. Its beneficial effects on neurodegeneration are 

attributed to its ability to reduce glutamate excitotoxicity.108,109 Studies 

on its effects on HD have produced conflicting results, with some 

showing improvements in chorea compared with baseline or placebo 

treatment.46,47 However, these effects were not sustained in long- term 

and larger trials, and the evidence and clinical utility of the use of riluzole 

in treating HD- associated chorea are considered limited. It is worth 

mentioning that the American Academy of Neurology (AAN) initially 

recommended riluzole as a treatment option for chorea in HD in their 

2012 guidelines.48,49,110 However, these guidelines were retired in 2022.

Amantadine was originally approved as an antiviral medication but 

has been repurposed to treat levodopa- induced dyskinesias in people 

with Parkinson’s disease. While the exact pharmacological effects 

of amantadine are not fully understood, its complex mechanisms 

of action include acting as a non- competitive antagonist of the  

N- methyl- d- aspartate glutamate receptor, regulating dopamine 

transmissions by increasing dopamine synthesis and release and 

inhibiting dopamine re- uptake. Amantadine’s effects on dopaminergic 

regulation also seem to occur through its agonism of sigma- 1 receptors.111 

The first reports of using amantadine to treat chorea associated with HD 

date to the 1970s.112–114 Since then, the results have been conflicting. 

For example, in a case series of five patients with HD, amantadine alone 

had no effect in three out of four patients but had marked benefit in the 

fifth patient, who was also receiving haloperidol and reserpine.112,115 The 

controversy remained 30 years later when randomized studies yielded 

positive, mixed or non- significant results.50,51,116,117 In 2012, the currently 

retired evidence- based guidelines of the AAN listed amantadine  

(300–400 mg/day) as an option for the pharmacological treatment of 

chorea associated with HD (level B, degree of benefit unknown).110

Among the anticonvulsants, levetiracetam has been tested for HD 

chorea in two small open- label studies: in one study, 15 HD individuals 

were given levetiracetam as an adjunct treatment to olanzapine.52 

Levetiracetam was initially administered at 500 mg BID for the first  

2 months, with a subsequent dosage escalation to 1,000 mg BID over the 

following 4 months. A significant reduction in chorea scores and a minor 

improvement in functional ability were observed compared with the 

control group, which consisted of seven HD gender- and age- matched 

individuals. Notably, no side effects were reported.52 In a separate  

open- label study, nine individuals with HD were administered 

levetiracetam. The treatment was initiated at 250 mg/day, with increments 

of 250 mg every 4 days, reaching a maximum of 3,000 mg/day over a 

span of up to 48 days. Although there was no statistically significant 

change in UHDRS total motor scores, the study indicated a noteworthy 

improvement in the mean UHDRS chorea score, showing a decrease 

from 12.6 to 6.7.53 Three out of nine individuals developed parkinsonism, 

and 33% of the participants left the trial due to somnolence.53

Novel treatments for Huntington’s  
disease-associated chorea
Deep brain stimulation (DBS) is an invasive therapy approved for common 

movement disorders, including Parkinson’s disease, essential tremor 

and dystonia (through a humanitarian device exemption). DBS delivers  

high- frequency stimulation, with the most common targets being the GPi, 

the subthalamic nucleus and the ventral intermediate thalamic nucleus 

for the indications mentioned here.118 DBS is not approved for HD- related 

chorea. However, its efficacy has been evaluated for intractable chorea 

with the GPi as the target.118 Several case studies and one prospective 

open- label trial have suggested the positive effects of DBS in reducing 

pharmacologically resistant chorea in individuals with HD.119 Although 

the current literature supports the use of DBS as a palliative option 

in individuals with intractable chorea, the adverse effects should be 

considered, including the worsening of cognitive dysfunction and 

psychiatric/behavioural disorders, in addition to the risks associated with 

the surgical procedure itself.119–124

Magnetic resonance- guided focused ultrasound (MRgFUS) is a  

non- invasive brain modulation modality currently approved for the 

treatment of Parkinson’s disease and essential tremor.125,126 The 

utilization of MRgFUS is currently being explored as a potential option 

for individuals with treatment- refractory symptoms associated with 

movement disorders (e.g. chorea, dystonia, myoclonus and dyskinesia). 

In an on- going open- label clinical trial (A Feasibility Clinical Trial of the 

Magnetic Resonance Guided Focused Ultrasound (MRgFUS) for the 

Management of Treatment- refractory Movement Disorders;  ClinicalTrials. 

gov identifier: NCT02252380) researchers are investigating the application 

of MRgFUS to induce a targeted unilateral lesion in the GPi with the goal 

of alleviating symptoms associated with treatment- refractory chorea 

in individuals with HD.127 Beyond the treatment of chorea, MRgFUS is 
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being evaluated for the non- invasive disruption of blood–brain barrier to 

enhance the delivery of therapeutic molecules, including drugs, genes, 

stem cells and antibodies.125 As an investigational treatment option, it is 

currently in the initial stages of exploration and development.

Lifestyle and rehabilitation for Huntington’s 
disease-associated chorea
Unintended weight loss and decreased BMI are common in HD 

individuals, primarily attributable to metabolic disturbances.128 In 

addition, chorea can contribute to weight loss, highlighting the need for 

nutrition consultations to ensure sufficient caloric consumption.128,129 

While nutritional supplements (e.g. triheptanoin, l- acetyl- carnitine and 

creatine) have not shown significant benefits for HD motor symptoms, 

certain dietary modifications, such as the Mediterranean diet, may provide 

motor and cognitive benefits to individuals living with HD.130 However, 

their impact on chorea in particular warrants further investigations.

Multi- disciplinary rehabilitation and physical therapy have been proven 

to offer significant benefits to individuals with HD, particularly in terms of 

motor function, gait speed and balance.131,132 An RCT found a significant 

positive effect on chorea and postural stability with multi- disciplinary 

rehabilitation, featuring individualized clinical and home- based exercise 

programmes.133 It is imperative to mention that chorea itself might serve 

as a barrier to engaging in gym- or group- based exercises, necessitating 

flexibility in the choice of location to overcome this challenge, such as 

opting for home- based exercise.134 A personalized rehabilitation plan, 

incorporating tailor- made exercise details and regular assessments, is 

essential to avoid excessive or inappropriate training that may worsen 

symptoms.135

Final remarks
HD is a multifaceted disease encompassing motor and non- motor 

symptoms. Among the many motor symptoms, chorea is one of the 

most common and can be suppressed with treatment. However, the 

potential benefits of treatment need to be carefully weighed against 

the risks. There are three FDA- approved medications for treating 

HD- related chorea: TBZ, DTBZ and VBZ. While these medications can be 

effective, they have limitations such as psychiatric side effects, limited 

availability and cost. Therefore, alternative classes of medications, such 

as antipsychotics, should also be considered when treatment of chorea 

is warranted, especially in the context of troublesome psychiatric 

symptoms.

Effective suppression of troublesome chorea can improve mobility, 

reduce the risk of falls, improve quality of life and reduce the burden on 

individuals living with HD.28,29 Determining when and if chorea needs to 

be treated can be challenging, and it is therefore recommended that a 

detailed history be collected, not only from the patient but also from the 

care partner, given the high incidence of anosognosia in HD.

Finally, it is important to acknowledge that symptomatic treatments can 

make a positive impact on individuals living with HD and that, even in 

the face of a fatal, hereditary neurodegenerative disease, the impact of 

compassionate, multi- disciplinary care should not be underestimated. q

1. Ho LW, Carmichael J, Swartz J, et al. The molecular biology 
of Huntington’s disease. Psychol Med. 2001;31:3–14. 
DOI: 10.1017/s0033291799002871.

2. Bates GP, Dorsey R, Gusella JF, et al. Huntington disease. 
Nat Rev Dis Primers. 2015;1:15005. DOI: 10.1038/nrdp.2015.5.

3. Walker FO. Huntington’s disease. Lancet. 2007;369:218–28. 
DOI: 10.1016/S0140-6736(07)60111-1.

4. Kim A, Lalonde K, Truesdell A, et al. New avenues for the 
treatment of Huntington’s disease. Int J Mol Sci. 2021;22:8363. 
DOI: 10.3390/ijms22168363.

5. Sturrock A, Leavitt BR. The clinical and genetic features 
of Huntington disease. J Geriatr Psychiatry Neurol. 
2010;23:243–59. DOI: 10.1177/0891988710383573.

6. Young CB, Reddy V, SonneJ. Neuroanatomy, basal ganglia. In: 
StatPearls. Treasure Island (FL):2024.

7. Tabrizi SJ, Langbehn DR, Leavitt BR, et al. Biological and 
clinical manifestations of Huntington’s disease in the 
longitudinal TRACK- HD study: Cross- sectional analysis of 
baseline data. Lancet Neurol. 2009;8:791–801. 
DOI: 10.1016/S1474-4422(09)70170-X.

8. Plotkin JL, Surmeier DJ. Corticostriatal synaptic adaptations in 
Huntington’s disease. Curr Opin Neurobiol. 2015;33:53–62. 
DOI: 10.1016/j.conb.2015.01.020.

9. Jiang A, Handley RR, Lehnert K, et al. From pathogenesis 
to therapeutics: A review of 150 years of Huntington’s disease 
research. Int J Mol Sci. 2023;24:13021. DOI: 10.3390/
ijms241613021.

10. Stimming EF, Bega D. Chorea. Continuum (Minneap Minn). 
2022;28:1379–408. DOI: 10.1212/CON.0000000000001169.

11. Dorsey ER, Beck CA, Darwin K, et al. Natural history of 
Huntington disease. JAMA Neurol. 2013;70:1520–30. 
DOI: 10.1001/jamaneurol.2013.4408.

12. Furr- Stimming E, Sung V, Reshef S, et al. Chorea severity 
change over time in Huntington disease and by Huntington 
disease stage (P1- 11.010). Neurology. 2023;100. 
DOI: 10.1212/WNL.0000000000202019.

13. Rosenblatt A, Liang K- Y, Zhou H, et al. The association of CAG 
repeat length with clinical progression in Huntington disease. 
Neurology. 2006;66:1016–20. DOI: 10.1212/01.wnl. 
0000204230.16619.d9.

14. Ghosh R, Tabrizi SJ. Clinical features of Huntington’s disease. 
Adv Exp Med Biol. 2018;1049:1–28. DOI: 
10.1007/978-3-319-71779-1_1.

15. Brandt J, Folstein SE, Folstein MF. Differential cognitive 
impairment in Alzheimer’s disease and Huntington’s disease. 
Ann Neurol. 1988;23:555–61. DOI: 10.1002/ana.410230605.

16. Misiura MB, Lourens S, Calhoun VD, et al. Cognitive
control, learning, and clinical motor ratings are most
highly associated with basal ganglia brain volumes
in the premanifest Huntington’s disease phenotype. 
J Int Neuropsychol Soc. 2017;23:159–70. 
DOI: 10.1017/S1355617716001132.

17. Hogarth P, Kayson E, Kieburtz K, et al. Interrater agreement in 
the assessment of motor manifestations of Huntington’s 
disease. Mov Disord. 2005;20:293–7. DOI: 10.1002/mds.20332.

18. Zhang Y, Zhou J, Gehl CR, et al. Mild cognitive impairment 
as an early landmark in Huntington’s disease. Front Neurol. 
2021;12:678652. DOI: 10.3389/fneur.2021.678652.

19. Ross CA, Reilmann R, Cardoso F, et al. Movement disorder 
society task force viewpoint: Huntington’s disease diagnostic 
categories. Mov Disord Clin Pract. 2019;6:541–6. 
DOI: 10.1002/mdc3.12808.

20. Stout JC, Paulsen JS, Queller S, et al. Neurocognitive signs 
in prodromal Huntington disease. Neuropsychology. 
2011;25:1–14. DOI: 10.1037/a0020937.

21. Sierra LA, Ullman CJ, Baselga- Garriga C, et al. Prevalence 
of neurocognitive disorder in Huntington’s disease using 
the Enroll- HD dataset. Front Neurol. 2023;14:1198145. 
DOI: 10.3389/fneur.2023.1198145.

22. Ghazaleh N, Houghton R, Palermo G, et al. Ranking the 
predictive power of clinical and biological features 
associated with disease progression in Huntington’s 
disease. Front Neurol. 2021;12:678484. 
DOI: 10.3389/fneur.2021.678484.

23. Ross CA, Aylward EH, Wild EJ, et al. Huntington disease: 
Natural history, biomarkers and prospects for therapeutics. 
Nat Rev Neurol. 2014;10:204–16. 
DOI: 10.1038/nrneurol.2014.24.

24. McColgan P, Tabrizi SJ. Huntington’s disease: A clinical review. 
Eur J Neurol. 2018;25:24–34. DOI: 10.1111/ene.13413.

25. Goh AM, Wibawa P, Loi SM, et al. Huntington’s disease: 
Neuropsychiatric manifestations of Huntington’s 
disease. Australas Psychiatry. 2018;26:366–75. 
DOI: 10.1177/1039856218791036.

26. Sellers J, Ridner SH, Claassen DO. A systematic review of 
neuropsychiatric symptoms and functional capacity in 
Huntington’s disease. J Neuropsychiatry Clin Neurosci. 
2020;32:109–24. DOI: 10.1176/appi.neuropsych.18120319.

27. Hergert DC, Sanchez- Ramos J, Cimino CR. Awareness 
of chorea in Huntington’s disease. J Huntingtons Dis. 
2020;9:99–103. DOI: 10.3233/JHD-190381.

28. Jankovic J, Roos RAC. Chorea associated with Huntington’s 
disease: To treat or not to treat? Mov Disord. 2014;29:1414–8. 
DOI: 10.1002/mds.25996.

29. Claassen DO, DeCourcy J, Mellor J, et al. Impact of chorea on 
self- care activity, employment, and health- care resource use 
in patients with Huntington’s disease. J Health Econ 
Outcomes Res. 2021;8:99–105. DOI: 10.36469/001c.24620.

30. Huntington Study Group. Tetrabenazine as antichorea therapy 
in Huntington disease: A randomized controlled trial. 
Neurology. 2006;66:366–72.

31. Frank S. Tetrabenazine as anti- chorea therapy in Huntington 
disease: An open- label continuation study. Huntington Study 

Group/TETRA- HD investigators. BMC Neurol. 2009;9:62. 
DOI: 10.1186/1471-2377-9-62.

32. Frank S, Testa CM, Stamler D, et al. Effect of deutetrabenazine 
on chorea among patients with Huntington disease. JAMA. 
2016;316:40. DOI: 10.1001/jama.2016.8655.

33. Frank S, Testa C, Edmondson MC, et al. The safety of 
deutetrabenazine for chorea in Huntington disease: An 
open- label extension study. CNS Drugs. 2022;36:1207–16. 
DOI: 10.1007/s40263-022-00956-8.

34. Furr Stimming E, Claassen DO, Kayson E, et al. Safety 
and efficacy of valbenazine for the treatment of chorea 
associated with Huntington’s disease (KINECT- HD): A phase 3, 
randomised, double- blind, placebo- controlled trial. Lancet 
Neurol. 2023;22:494–504. 
DOI: 10.1016/S1474-4422(23)00127-8.

35. Bonelli RM, Mahnert FA, Niederwieser G. Olanzapine 
for Huntington’s disease: An open label study. 
Clin Neuropharmacol. 2002;25:263–5. DOI: 
10.1097/00002826-200209000-00007.

36. Brusa L, Orlacchio A, Moschella V, et al. Treatment of the 
symptoms of Huntington’s disease: Preliminary results 
comparing aripiprazole and tetrabenazine. Mov Disord. 
2009;24:126–9. DOI: 10.1002/mds.22376.

37. Bonuccelli U, Ceravolo R, Maremmani C, et al. Clozapine in 
Huntington’s chorea. Neurology. 1994;44:821–3. 
DOI: 10.1212/wnl.44.5.821.

38. van Vugt JP, Siesling S, Vergeer M, et al. Clozapine versus 
placebo in Huntington’s disease: A double blind randomised 
comparative study. J Neurol Neurosurg Psychiatry. 
1997;63:35–9. DOI: 10.1136/jnnp.63.1.35.

39. Koller WC, Trimble J. The gait abnormality of Huntington’s 
disease. Neurology. 1985;35:1450–4. 
DOI: 10.1212/wnl.35.10.1450.

40. Girotti F, Carella F, Scigliano G, et al. Effect of neuroleptic 
treatment on involuntary movements and motor 
performances in Huntington’s disease. J Neurol Neurosurg 
Psychiatry. 1984;47:848–52. DOI: 10.1136/jnnp.47.8.848.

41. Giménez- Roldán S, Mateo D. Huntington disease: 
Tetrabenazine compared to haloperidol in the reduction of 
involuntary movements. Neurologia. 1989;4:282–7.

42. Terrence CF. Fluphenazine decanoate in the treatment 
of chorea: A double- blind study. Curr Ther Res Clin Exp. 
1976;20:177–83.

43. Consroe P, Laguna J, Allender J, et al. Controlled clinical trial of 
cannabidiol in Huntington’s disease. Pharmacol Biochem 
Behav. 1991;40:701–8. DOI: 10.1016/0091-3057(91)90386-G.

44. Curtis A, Mitchell I, Patel S, et al. A pilot study using nabilone 
for symptomatic treatment in Huntington’s disease. 
Mov Disord. 2009;24:2254–9. DOI: 10.1002/mds.22809.

45. López- Sendón Moreno JL, García Caldentey J, Trigo Cubillo P, 
et al. A double- blind, randomized, cross- over, placebo- 
controlled, pilot trial with Sativex in Huntington’s disease. J 



10

Review Neurodegenerative Diseases

touchREVIEWS in Neurology

Neurol. 2016;263:1390–400. 
DOI: 10.1007/s00415-016-8145-9.

46. Rosas HD, Koroshetz WJ, Jenkins BG, et al. Riluzole therapy in 
Huntington’s disease (HD). Mov Disord. 1999;14:326–30. 
DOI: 10.1002/1531-8257(199903)14:2<326::aid-ds1019>3.0.co; 
2-q.

47. Huntington Study Group. Dosage effects of riluzole in 
Huntington’s disease: A multicenter placebo- controlled study. 
Neurology. 2003;61:1551–6.

48. Seppi K, Mueller J, Bodner T, et al. Riluzole in Huntington’s 
disease (HD): An open label study with one year follow up. 
J Neurol. 2001;248:866–9. DOI: 10.1007/s004150170071.

49. Landwehrmeyer GB, Dubois B, de Yébenes JG, et al. Riluzole in 
Huntington’s disease: A 3- year, randomized controlled study. 
Ann Neurol. 2007;62:262–72. DOI: 10.1002/ana.21181.

50. Verhagen Metman L, Morris MJ, Farmer C, et al. Huntington’s 
disease: A randomized, controlled trial using the 
NMDA- antagonist amantadine. Neurology. 2002;59:694–9. 
DOI: 10.1212/wnl.59.5.694.

51. O’Suilleabhain P, Dewey RB Jr. A randomized trial 
of amantadine in Huntington disease. Arch Neurol. 
2003;60:996–8. DOI: 10.1001/archneur.60.7.996.

52. de Tommaso M, Di Fruscolo O, Sciruicchio V, et al. Efficacy of 
levetiracetam in Huntington disease. Clin Neuropharmacol. 
2005;28:280–4.

53. Zesiewicz TA, Sullivan KL, Hauser RA, et al. Open- label pilot 
study of levetiracetam (Keppra) for the treatment of chorea in 
Huntington’s disease. Mov Disord. 2006;21:1998–2001. 
DOI: 10.1002/mds.21061.

54.  ClinicalTrials. gov. Efficacy and Safety on SOM3355 in 
Huntington’s Disease Chorea.  ClinicalTrials. gov identifier: 
NCT05475483. Available at: https://clinicaltrials.gov/ct2/show/
NCT05475483 (accessed: 20 November 2024).

55.  ClinicalTrials. gov. Neuroleptic and Huntington Disease 
Comparison of: Olanzapine, la Tetrabenazine and Tiapride 
(NEUROHD).  ClinicalTrials. gov identifier: NCT00632645. 
Available at: https://clinicaltrials.gov/ct2/show/NCT00632645 
(accessed: 20 November 2024).

56.  ClinicalTrials. gov. Symptomatic Therapy for Patients 
With Huntington’s Disease.  ClinicalTrials. gov identifier: 
NCT04071639. Available at: https://clinicaltrials.gov/ct2/show/
NCT04071639 (accessed: 20 November 2024).

57.  ClinicalTrials. gov. Risperidone for the Treatment of 
Huntington’s Disease Involuntary Movements.  
ClinicalTrials. gov identifier: NCT04201834. Available at: 
https:// clinicaltrials.gov/ct2/show/NCT04201834 (accessed: 
20 November 2024).

58. Mulvihill KG. Presynaptic regulation of dopamine release: Role 
of the DAT and VMAT2 transporters. Neurochem Int. 
2019;122:94–105. DOI: 10.1016/j.neuint.2018.11.004.

59. Wu D, Chen Q, Yu Z, et al. Transport and inhibition 
mechanisms of human VMAT2. Nature. 2024;626:427–34. 
DOI: 10.1038/s41586-023-06926-4.

60. Gil JM, Rego AC. Mechanisms of neurodegeneration in 
Huntington’s disease. Eur J Neurosci. 2008;27:2803–20. 
DOI: 10.1111/j.1460-9568.2008.06310.x.

61. Cepeda C, Murphy KPS, Parent M, et al. The role of dopamine 
in Huntington’s disease. Prog Brain Res. 2014;211:235–54. 
DOI: 10.1016/B978-0-444-63425-2.00010-6.

62. Neurology Today. FDA Approves First Drug for Chorea in 
Huntington Disease. 2008. Available at: https://journals.lww. 
com/neurotodayonline/fulltext/2008/09180/fda_approves_ 
first_drug_for_chorea_in_huntington.3.aspx (accessed: 
29 November 2024).

63. Carroll J. FDA Approves a New Drug for Symptoms of 
Huntington’s Disease. 2017. Available at: https://en.hdbuzz. 
net/236 (accessed: 16 October 2024).

64. Neurocrine Biosciences. Neurocrine Biosciences Announces 
FDA Approval of INGREZZA® (Valbenazine) Capsules for 
the Treatment of Chorea Associated With Huntington’s 
Disease. 2023. Available at: https://neurocrine.gcs-web.com/
news-releases/news-release-details/neurocrine-biosciences- 
announces-fda-approval-ingrezzar (accessed: 
16 October 2024).

65. Ondo WG, Tintner R, Thomas M, et al. Tetrabenazine treatment 
for Huntington’s disease- associated chorea. 
Clin Neuropharmacol. 2002;25:300–2. DOI: 
10.1097/00002826-200211000-00003.

66. Guay DRP. Tetrabenazine, a monoamine- depleting drug 
used in the treatment of hyperkinetic movement disorders. 
Am J Geriatr Pharmacother. 2010;8:331–73. 
DOI: 10.1016/j. amjopharm.2010.08.006.

67. Bausch & Lomb U.K. Limited. XENAZINE® (tetrabenazine) 
tablet: Prescribing information. 2008. Available at: 
www. accessdata.fda.gov/drugsatfda_docs/label/2015/ 
021894s010lbl.pdf (accessed: 16 October 2024).

68. Coppen EM, Roos RAC. Current pharmacological approaches 
to reduce chorea in Huntington’s disease. Drugs. 
2017;77:29–46. DOI: 10.1007/s40265-016-0670-4.

69. Dean M, Sung VW. Review of deutetrabenazine: A novel 
treatment for chorea associated with Huntington’s disease. 
Drug Des Devel Ther. 2018;12:313–9. DOI: 10.2147/DDDT. 
S138828.

70. Schneider LS, Olin JT, Doody RS, et al. Validity and reliability 
of the alzheimer’s disease cooperative study- clinical global 
impression of change. the alzheimer’s disease cooperative 
study. Alzheimer Dis Assoc Disord. 1997;11(Suppl.2):S22–32. 
DOI: 10.1097/00002093-199700112-00004.

71. Hurst H, Bolton J. Assessing the clinical significance of change 
scores recorded on subjective outcome measures. J Manipul 
Physiol Ther. 2004;27:26–35.

72. Neurocrine Biosciences, Inc. Ingrezza (valbenazine) capsules: 
Prescribing information. 2017. Available at: www.accessdata.

fda.gov/drugsatfda_docs/label/2021/209241s020lbl.pdf 
(accessed: 16 October 2024).

73.  ClinicalTrials. gov. Open- Label Rollover Study for Continuing 
Valbenazine Administration for the Treatment of Chorea 
Associated With Huntington Disease.  ClinicalTrials. gov 
identifier: NCT04400331. Available at: https://clinicaltrials.gov/
ct2/show/NCT04400331 (accessed: 20 November 2024).

74. Gamez J, Calopa M, Muñoz E, et al. A proof- of- concept study 
with SOM3355 (bevantolol hydrochloride) for reducing chorea 
in Huntington’s disease. Br J Clin Pharmacol. 2023;89:1656–
64. DOI: 10.1111/bcp.15635.

75. Gibson JS, Claassen DO. State- of- the- art pharmacological 
approaches to reduce chorea in Huntington’s disease. Expert 
Opin Pharmacother. 2021;22:1015–24. DOI: 
10.1080/14656566.2021.1876666.

76. Hubers AAM, van Duijn E, Roos RAC, et al. Suicidal ideation in 
a European Huntington’s disease population. J Affect Disord. 
2013;151:248–58. DOI: 10.1016/j.jad.2013.06.001.

77. Unti E, Mazzucchi S, Palermo G, et al. Antipsychotic drugs in 
Huntington’s disease. Expert Rev Neurother. 2017;17:227–37. 
DOI: 10.1080/14737175.2016.1226134.

78. Burgunder J- M, Guttman M, Perlman S, et al. An international 
survey- based algorithm for the pharmacologic treatment of 
chorea in Huntington’s disease. PLoS Curr. 2011;3:RRN1260. 
DOI: 10.1371/currents.RRN1260.

79. Killoran A, Biglan KM. Current therapeutic options for 
Huntington’s disease: Good clinical practice versus 
evidence- based approaches? Mov Disord. 2014;29:1404–13. 
DOI: 10.1002/mds.26014.

80. Anderson KE, van Duijn E, Craufurd D, et al. Clinical 
management of neuropsychiatric symptoms of Huntington 
disease: Expert- based consensus guidelines on agitation, 
anxiety, apathy, psychosis and sleep disorders. J Huntingtons 
Dis. 2018;7:355–66. DOI: 10.3233/JHD-180293.

81. Ding J, Gadit AM. Psychosis with Huntington’s disease: 
Role of antipsychotic medications. BMJ Case Rep. 
2014;2014:bcr2013202625. DOI: 10.1136/bcr-2013-202625.

82. Cankurtaran ES, Ozalp E, Soygur H, et al. Clinical experience 
with risperidone and memantine in the treatment of 
Huntington’s disease. J Natl Med Assoc. 2006;98:1353–5.

83. Erdemoglu AK, Boratav C. Risperidone in chorea and 
psychosis of Huntington’s disease. Eur J Neurol. 2002;9:182–3. 
DOI: 10.1046/j.1468-1331.2002.0354e.x.

84. Parsa MA, Szigethy E, Voci JM, et al. Risperidone in treatment 
of choreoathetosis of Huntington’s disease. 
J Clin Psychopharmacol. 1997;17:134–5. DOI: 
10.1097/00004714-199704000-00023.

85. Duff K, Beglinger LJ, O’Rourke ME, et al. Risperidone and the 
treatment of psychiatric, motor, and cognitive symptoms in 
Huntington’s disease. Ann Clin Psychiatry. 2008;20:1–3. 
DOI: 10.1080/10401230701844802.

86. Schultz JL, Kamholz JA, Nopoulos PC, et al. Comparing 
risperidone and olanzapine to tetrabenazine for the 
management of chorea in Huntington disease: An analysis 
from the Enroll- HD database. Mov Disord Clin Pract. 
2019;6:132–8. DOI: 10.1002/mdc3.12706.

87. Goodnick PJ, Barrios CA. Use of olanzapine in non- psychotic 
psychiatric disorders. Expert Opin Pharmacother. 
2001;2:667–80. DOI: 10.1517/14656566.2.4.667.

88. Grove VE, QuintanillaJ, DeVaney GT. Improvement of 
Huntington’s disease with olanzapine and valproate. N Engl 
J Med. 2000;343:973–4. DOI: 10.1056/NEJM200009283431316.

89. Ciammola A, Sassone J, Colciago C, et al. Aripiprazole 
in the treatment of Huntington’s disease: A case series. 
Neuropsychiatr Dis Treat. 2009;5:1–4.

90. Prommer E. Aripiprazole. Am J Hosp Palliat Care. 
2017;34:180–5. DOI: 10.1177/1049909115612800.

91. Caine ED, Polinsky RJ, Kartzinel R, et al. The trial use of 
clozapine for abnormal involuntary movement disorders. 
Am J Psychiatry. 1979;136:317–20. DOI: 10.1176/ajp.136.3.317.

92. Khokhar JY, Henricks AM, Sullivan EDK, et al. Unique effects of 
clozapine: A pharmacological perspective. Adv Pharmacol. 
2018;82:137–62. DOI: 10.1016/bs.apha.2017.09.009.

93. Bonelli RM, Niederwieser G. Quetiapine in Huntington’s 
disease: A first case report. J Neurol. 2002;249:1114–5. 
DOI: 10.1007/s00415-002-0741-1.

94. Seitz DP, Millson RC. Quetiapine in the management 
of psychosis secondary to Huntington’s disease: 
A case report. Can J Psychiatry. 2004;49:413. 
DOI: 10.1177/070674370404900617.

95. García- González X, Cubo E, Simón- Vicente L, et al. 
Pharmacogenetics in the treatment of Huntington’s disease: 
Review and future perspectives. J Pers Med. 2023;13:385. 
DOI: 10.3390/jpm13030385.

96. Feleus S, van Schaijk M, Roos RAC, et al. The many
faces of Huntington’s chorea treatment: The impact of 
sudden withdrawal of tiapride after 40 years of use and a 
systematic review. J Pers Med. 2022;12:589. 
DOI: 10.3390/jpm12040589.

97. Roos RA, Buruma OJ, Bruyn GW, et al. Tiapride in the 
treatment of Huntington’s chorea. Acta Neurol Scand. 
1982;65:45–50. DOI: 10.1111/j.1600-0404.1982.tb03060.x.

98. Deroover J, Baro F, Bourguignon RP, Smets P. Tiapride 
versus placebo: A double- blind comparative study in the 
management of Huntington’s chorea. Curr Med Res Opin. 
1984;9:329–38. DOI: 10.1185/03007998409109601.

99. Mestre T, Ferreira J, Coelho MM, et al. Therapeutic 
interventions for symptomatic treatment in Huntington’s 
disease. Cochrane Database Syst Rev. 2009;2009:CD006456. 
DOI: 10.1002/14651858.CD006456.pub2.

100. Buchanan RW, Kreyenbuhl J, Kelly DL, et al. The 2009 
schizophrenia PORT psychopharmacological treatment 

recommendations and summary statements. Schizophrenia 
Bull. 2010;36:71–93. DOI: 10.1093/schbul/sbp116.

101. Borison RL, Ang L, Chang S, et al. New pharmacological 
approaches in the treatment of Tourette syndrome. 
Adv Neurol. 1982;35:377–82.

102. Goetz CG, Tanner CM, Klawans HL. Fluphenazine and 
multifocal tic disorders. Archiv Neurol. 1984;41:271–2. 
DOI: 10.1001/archneur.1984.04050150049015.

103. Peiris JB, Boralessa H, Lionel ND. Clonazepam in the treatment 
of choreiform activity. Med J Aust. 1976;1:225–7.

104. Stewart JT. Treatment of Huntington’s disease 
with clonazepam. South Med J. 1988;81:102. 
DOI: 10.1097/00007611-198801000-00029.

105. Islam MM, Iqbal U, Walther B, et al. Benzodiazepine use and 
risk of dementia in the elderly population: A systematic review 
and meta- analysis. Neuroepidemiology. 2016;47:181–91. 
DOI: 10.1159/000454881.

106. Edinoff AN, Nix CA, Hollier J, et al. Benzodiazepines: 
Uses, dangers, and clinical considerations. Neurol Int. 
2021;13:594–607. DOI: 10.3390/neurolint13040059.

107. Penninkilampi R, Eslick GD. A systematic review and 
meta- analysis of the risk of dementia associated with 
benzodiazepine use, after controlling for protopathic bias. 
CNS Drugs. 2018;32:485–97. DOI: 10.1007/s40263-018-0535-3.

108. Miller RG, Mitchell JD, Moore DH. Riluzole for amyotrophic 
lateral sclerosis (ALS)/motor neuron disease (MND). 
Cochrane Database Syst Rev. 2012;2012:CD001447. 
DOI: 10.1002/14651858.CD001447.pub3.

109. Liu J, Wang LN. The efficacy and safety of riluzole for 
neurodegenerative movement disorders: A systematic review 
with meta- analysis. Drug Deliv. 2018;25:43–8. 
DOI: 10.1080/10717544.2017.1413446.

110. Armstrong MJ, Miyasaki JM, American Academy of Neurology. 
Evidence- based guideline: Pharmacologic treatment of chorea 
in Huntington disease: Report of the guideline development 
subcommittee of the American Academy of Neurology. 
Neurology. 2012;79:597–603. 
DOI: 10.1212/WNL.0b013e318263c443.

111. Peeters M, Romieu P, Maurice T, et al. Involvement of 
the sigma 1 receptor in the modulation of dopaminergic 
transmission by amantadine. Eur J Neurosci. 2004;19:2212–20. 
DOI: 10.1111/j.0953-816X.2004.03297.x.

112. Scotti G, Spinnler H. Amantadine and Huntington’s 
chorea. N Engl J Med. 1971;285:1325–6. 
DOI: 10.1056/NEJM197112022852324.

113. Parkes JD, Knill- Jones RP, Clements PJ. L- dopa and amantadine 
hydrochloride in extra- pyramidal disorders. Postgrad Med J. 
1971;47:116–9. DOI: 10.1136/pgmj.47.544.116.

114. Gray MW, Herzberg L, Lerman JA, et al. Letter: Amantadine 
in chorea. Lancet. 1975;2:132–3. 
DOI: 10.1016/s0140-6736(75)90043-4.

115. Weiner WJ, Klawans HL Jr. Amantadine in Huntington’s chorea. 
N Engl J Med. 1972;286:106. 
DOI: 10.1056/NEJM197201132860220.

116. Heckmann JM, Legg P, Sklar D, et al. IV amantadine improves 
chorea in Huntington’s disease: An acute randomized, 
controlled study. Neurology. 2004;63:597–8. 
DOI: 10.1212/wnl.63.3.597.

117. Lucetti C, Del Dotto P, Gambaccini G, et al. IV amantadine 
improves chorea in Huntington’s disease: An acute 
randomized, controlled study. Neurology. 2003;60:1995–7. 
DOI: 10.1212/01.wnl.0000068165.07883.64.

118. Herrington TM, Cheng JJ, Eskandar EN. Mechanisms of deep 
brain stimulation. J Neurophysiol. 2016;115:19–38. 
DOI: 10.1152/jn.00281.2015.

119. Gonzalez V, Cif L, Biolsi B, et al. Deep brain stimulation for 
Huntington’s disease: Long- term results of a prospective 
open- label study. J Neurosurg. 2014;121:114–22. 
DOI: 10.3171/2014.2.JNS131722.

120. Hebb MO, Garcia R, Gaudet P, Mendez IM. Bilateral stimulation 
of the globus pallidus internus to treat choreathetosis in 
Huntington’s disease: Technical case report. Neurosurgery. 
2006;58:E383; discussion E383. 
DOI: 10.1227/01.NEU.0000195068.19801.18.

121. Wojtecki L, Groiss SJ, Ferrea S, et al. A prospective pilot trial for 
pallidal deep brain stimulation in Huntington’s disease. 
Front Neurol. 2015;6:177. DOI: 10.3389/fneur.2015.00177.

122. Spielberger S, Hotter A, Wolf E, et al. Deep brain stimulation in 
Huntington’s disease: A 4- year follow- up case report. 
Mov Disord. 2012;27:806–7; . DOI: 10.1002/mds.24959.

123. Velez- Lago FM, Thompson A, Oyama G, et al. Differential 
and better response to deep brain stimulation of chorea 
compared to dystonia in Huntington’s disease. Stereotact 
Funct Neurosurg. 2013;91:129–33. DOI: 10.1159/000341070.

124. Delorme C, Rogers A, Lau B, et al. Deep brain stimulation 
of the internal pallidum in Huntington’s disease patients: 
Clinical outcome and neuronal firing patterns. J Neurol. 
2016;263:290–8. DOI: 10.1007/s00415-015-7968-0.

125. Stavarache MA, Chazen JL, Kaplitt MG. Innovative applications 
of MR- guided focused ultrasound for neurological 
disorders. World Neurosurg. 2021;145:581–9. 
DOI: 10.1016/j. wneu.2020.08.052.

126. Yamamoto K, Sarica C, Elias GJB, et al. Ipsilateral and axial 
tremor response to focused ultrasound thalamotomy for 
essential tremor: Clinical outcomes and probabilistic mapping. 
J Neurol Neurosurg Psychiatry. 2022;jnnp- 2021- 328459. 
DOI: 10.1136/jnnp-2021-328459.

127.  ClinicalTrials. gov. ExAblate Transcranial MRgFUS for the 
Management of Treatment- Refractory Movement Disorders. 
ClinicalTrials. gov identifier: NCT02252380. Available at: 
https://clinicaltrials.gov/study/NCT02252380 (accessed: 
20 November 2024).

https://clinicaltrials.gov/ct2/show/NCT05475483
https://clinicaltrials.gov/ct2/show/NCT05475483
https://clinicaltrials.gov/ct2/show/NCTNCT00632645
https://clinicaltrials.gov/ct2/show/NCT04071639
https://clinicaltrials.gov/ct2/show/NCT04071639
https://clinicaltrials.gov/ct2/show/NCT04201834
https://clinicaltrials.gov/ct2/show/NCT04201834
https://journals.lww.com/neurotodayonline/fulltext/2008/09180/fda_approves_first_drug_for_chorea_in_huntington.3.aspx
https://journals.lww.com/neurotodayonline/fulltext/2008/09180/fda_approves_first_drug_for_chorea_in_huntington.3.aspx
https://journals.lww.com/neurotodayonline/fulltext/2008/09180/fda_approves_first_drug_for_chorea_in_huntington.3.aspx
https://en.hdbuzz.net/236
https://en.hdbuzz.net/236
https://neurocrine.gcs-web.com/news-releases/news-release-details/neurocrine-biosciences-announces-fda-approval-ingrezzar
https://neurocrine.gcs-web.com/news-releases/news-release-details/neurocrine-biosciences-announces-fda-approval-ingrezzar
https://neurocrine.gcs-web.com/news-releases/news-release-details/neurocrine-biosciences-announces-fda-approval-ingrezzar
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021894s010lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021894s010lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021894s010lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209241s020lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/209241s020lbl.pdf
https://clinicaltrials.gov/ct2/show/NCT04400331
https://clinicaltrials.gov/ct2/show/NCT04400331
https://clinicaltrials.gov/study/NCT02252380
https://clinicaltrials.gov/study/NCT02252380


11

Chorea Treatment in Huntington's Disease

touchREVIEWS in Neurology

 128. Ogilvie AC, Nopoulos PC, Schultz JL. Quantifying the 
onset of unintended weight loss in Huntington’s disease: 
A retrospective analysis of Enroll- HD. J Huntingtons Dis. 
2021;10:485–92. DOI: 10.3233/JHD-210488.

 129. Trejo A, Tarrats RM, Alonso ME, et al. Assessment of the 
nutrition status of patients with Huntington’s disease. 
Nutrition. 2004;20:192–6. DOI: 10.1016/j.nut.2003.10.007.

 130. Christodoulou CC, Demetriou CA, Zamba- Papanicolaou 
E. Dietary intake, mediterranean diet adherence and 
caloric intake in Huntington’s disease: A review. Nutrients. 
2020;12:2946. DOI: 10.3390/nu12102946.

 131. Al- Wardat M, Schirinzi T, Hadoush H, et al. Home- based 
exercise to improve motor functions, cognitive functions, 
and quality of life in people with Huntington’s disease: A 
systematic review and meta- analysis. Int J Environ Res Public 
Health. 2022;19:14915. DOI: 10.3390/ijerph192214915.

 132. Fritz NE, Rao AK, Kegelmeyer D, et al. Physical therapy and 
exercise interventions in Huntington’s disease: A mixed 
methods systematic review. J Huntingtons Dis. 2017;6:217–35. 
DOI: 10.3233/JHD-170260.

 133. Thompson JA, Cruickshank TM, Penailillo LE, et al. The effects 
of multidisciplinary rehabilitation in patients with early- to- 

middle- stage Huntington’s disease: A pilot study. Eur J Neurol. 

2013;20:1325–9. DOI: 10.1111/ene.12053.

134. Quinn L, Busse M. The role of rehabilitation therapy in 

Huntington disease. Handb Clin Neurol. 2017;144:151–65. 

DOI: 10.1016/B978-0-12-801893-4.00013-4.

135. Trovato B, Magrì B, Castorina A, et al. Effects of exercise 

on skeletal muscle pathophysiology in Huntington’s disease. 

J Funct Morphol Kinesiol. 2022;7:40. 

DOI: 10.3390/jfmk7020040.


	Therapeutic Approaches for the Treatment of Chorea in Huntington’s Disease
	Motor symptoms
	Cognitive symptoms
	Behavioural and psychiatric symptoms
	Pharmacological treatments for Huntington’s disease-associated chorea
	Vesicular monoamine transporter 2 inhibitors
	Antipsychotics
	Second-generation antipsychotics
	First-generation antipsychotics
	Other medications

	Novel treatments for Huntington’s 
disease-associated chorea
	Lifestyle and rehabilitation for Huntington’s disease-associated chorea
	Final remarks




