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Abstract: Deutetrabenazine (DTBZ) is used for the treatment of tardive dyskinesia (TD) and chorea in Huntington’s Disease (HD). 
Four pivotal clinical trials showed the efficacy of DTBZ in these conditions. Long term follow-up studies confirmed evidence of 
overall safety and continued efficacy of this drug. Indirect comparisons revealed relative superiority of DTBZ over TBZ in terms of 
safety, but direct comparisons of safety and efficacy between the VMAT2 and dopamine blocking agents is lacking. Deutetrabenazine 
is safe and effective in the treatment of TD and chorea in HD in doses up to 72 mg daily and for up to three years in duration. 
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Introduction
Chorea is an involuntary hyperkinetic movement disorder characterized by rapid, irregular movements flowing randomly 
from one body region to another1,2. Chorea is the hallmark of Huntington disease (HD), a rare, fatal degenerative brain 
disease. Disease-modifying treatments for HD are not available. Thus, the treatment is usually symptomatic, including 
suppressing chorea. The pathophysiology behind chorea is complex; however, it is thought that an excess of dopamine 
contributes to the development of this hyperkinetic movement3,4. Dopamine receptor blockers or dopamine-depleting 
agents can be used to treat chorea if it is affecting the patient’s quality of life, interfering with function or causing safety 
issues. Dopamine receptor blockers are associated with an increased risk of tardive dyskinesia, and therefore, to reduce 
chorea, clinicians may prefer to prescribe presynaptic dopamine depleting agents.

Tardive dyskinesia (TD) is a hyperkinetic movement disorder secondary to exposure to dopamine receptor blockers. 
The blockage of dopamine receptors leads to its upregulation and hypersensitization.1,2 Thus, modulating the dopami
nergic system using dopamine-depleting agents might be useful. Presynaptic dopamine-depleting agents include reser
pine, tetrabenazine (TBZ), valbenazine (VBZ), and deutetrabenazine (DTBZ). This review focuses on the use of DTBZ 
in the treatment of chorea associated with Huntington’s disease (HD) and tardive dyskinesia. We will summarize current 
evidence for use and provide clinical pearls, recognizing that this narrative is a summary of available studies on DTBZ in 
HD and TD may include personal bias.

Vesicular Monoamine Transporter (VMAT) Inhibitors
Neuronal transmission requires the release of neurotransmitters from the presynaptic neuron to the postsynaptic neuron. 
The uptake of neurotransmitters into presynaptic vesicles is performed by vesicular monoamine transporters (VMATs).3 

VMAT1 is expressed in both the central nervous system (CNS) and the peripheral nervous system (PNS), while VMAT2 
is predominantly expressed in the CNS.4,5 While reserpine is rarely used today, there are three reversible and selective 
VMAT2 inhibitors on the world market today (Table 1).
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Deutetrabenazine
Pharmacokinetics
DTBZ is a highly selective, deuterium containing VMAT2 inhibitor. It has the same chemical structure as tetrabenazine, 
but the molecule is formed with six sites containing deuterium rather than hydrogen. Deuteration prolongs the drug’s 
half-life and reduces metabolic variability.12 DTBZ is metabolized in the liver to α-dihydrodeutetrabenazine and β- 
dihydrodeutetrabenazine. These two metabolites are active and act by reversibly inhibiting VMAT2. Peak plasma 
concentrations of these metabolites are reached in 3–4 hours, and the half-life is around 9–10 hours.11,13,14

Dosing and Drug Interactions
DTBZ is dosed twice a day and comes in three strengths (6, 9, and 12 mg). The recommended starting dose is 6 mg/ 
day.11 This is increased weekly by 6 mg/day till sufficient control of the chorea is achieved. The maximum dosage is 
24 mg twice a day.11 The maximum studied was 72 mg per day.15

In regards to drug interactions, CYP2D6 inhibitors (eg, paroxetine, fluoxetine, and bupropion) can increase the levels 
of DTBZ metabolites.11 Thus, it is recommended that individuals taking CYP2D6 inhibitors not exceed 36 mg/day.11 In 
addition, the coadministration of DTBZ with the nonselective VMAT inhibitor reserpine is contraindicated. The reason is 
that the combination can lead to a considerable reduction in monoamine levels in the CNS.11

Clinical Utility of Deutetrabenazine in Huntington’s Disease (HD)
HD is an autosomal-dominant neurodegenerative disorder. This is caused by CAG repeat expansion in the HTT gene in 
chromosome 4.16,17 The manifestations of HD include a triad of motor, cognitive, and behavioral changes. Early in the 
outward manifestation of the disease, chorea is a prominent motor manifestation.17

Unfortunately, given the absence of disease-modifying therapies, treatments for HD focus on symptom management. 
As noted above, the hyperdopamine state likely plays a role in the development of chorea. Thus, VMAT2 inhibitors are 
used for the symptomatic treatment of HD-related chorea.

Of note, the impact of chorea on individuals is variable. Two individuals may experience the same severity of chorea, 
with one grading the chorea as bothersome and another being unaware of his chorea. If chorea is bothersome, 
symptomatic treatment is warranted, as it can have a detrimental effect on quality of life or safety.16

Efficacy of Deutetrabenazine in Treating HD Symptoms
The safety and efficacy of DTBZ in HD has been evaluated in a small number of studies, summarized in Table 2. 
Deutetrabenazine was initially evaluated in a 12-week double-blind placebo-controlled study, First-HD. The inclusion 

Table 1 Vesicular Monoamine Transporter Inhibitors

Reserpine Tetrabenazine Valbenazine Deutetrabenazine

Mechanism Irreversible nonselective VMAT inhibitor Reversible selective VMAT2 inhibitor

Half-Life (hours) 276 5–7 16–22 9–10

Starting Dose (mg per day) 0.5 12.5 40 6

Mean daily dose in HD n/a n/a 75.4 mg 39.7 mg

Mean daily dose in TD n/a n/a n/a 38.8 mg

Dosing (per day) Once Two to Three Once Twice

Notable Adverse Events Hypotension 

Gastrointestinal side effects

Akathisia Parkinsonism 

Depression 

Suicidality

Akathisia Headache 

Decreased appetite 

Somnolence

Akathisia Parkinsonism 

Depression

References [6–9] [5,6,8,9] [5,8–10] [6,8,10,11]
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criteria included a Unified HD Rating Scale (UHDRSä) total maximal chorea (TMC) score of ≥ 8 and a UHDRSä total 
functional capacity score of ≥ 5.18 Patients with untreated psychiatric illnesses or a history of suicidal thoughts were 
excluded from this study.18 The study enrolled a total of 90 participants with a mean age of 53.7 years and a mean DTBZ 
dosage of 39.7 mg/day.18 The baseline characteristics except for a higher Berg balance test score in the DTBZ group were 
overall similar.18 The study showed that DTBZ was superior to the placebo in decreasing TMC (–4.4 vs –1.9; mean 
between group difference = −2.5 units [P < 0.001]).18 Adverse events in this study were similar between DTBZ and the 
placebo.18

While there has not yet been a clinical trial to directly compare the safety and efficacy of TBZ versus DTBZ, one meta- 
analysis and one retrospective study has attempted this comparison. Data from the TETRA-HD and First-HD trials were 
used.18,22 These two studies share similar methodologies that allow for a reasonable comparison. The inclusion criteria for 
these studies were similar, except that the required total TMC in the TETRA-HD study was slightly higher (≥ 10).22

The meta-analysis found no difference between DTBZ and TBZ on improvement in chorea.19 There was also no 
significant difference in the odds of adverse events. However, when using rating scales, depression and somnolence were 
significantly higher in the TBZ group than in the DTBZ group (mean difference: 0.94 and 2.1, respectively).19 The 
retrospective study showed that the DTBZ group had a lower incidence rate of moderate to severe adverse events than the 
TBZ group.20 These included fewer depression, somnolence, and motor adverse events (parkinsonism and akathisia) in 
the DTBZ group.20 The risk difference of mild adverse events, diarrhea, and coughing was higher in the DTBZ group.20 

It is important to note that the meta-analysis used OR, while the retrospective study used risk difference, which might 
explain the discrepancy between the two studies. Overall, these reports suggest that DTBZ is slightly better tolerated than 
TBZ. However, it is important to note that these trials were short and thus a longer-term tolerability study is warranted.

In addition, an open-label extension study (ARC-HD) was conducted.21 The study included patients who completed 
the First-HD trial (rollover) and patients who converted overnight from a stable dose of tetrabenazine (switch). A total of 
119 patients were enrolled and followed for 145 weeks including an initial eight week titration. The average UHDRS 
total motor scores were –7.1 and –2.4 in the rollover and switch groups, respectively.21 Common adverse events (≥ 4% 
either cohort) included somnolence (Rollover, 20%; Switch, 30%), depression (32%; 22%), anxiety (27%; 35%), 
insomnia (23%; 16%), and akathisia (6%; 11%). Adverse events of interest included suicidality (9%; 5%) and 
parkinsonism (4%; 8%). Mean dose at week 8 was 38.1 mg (Rollover) and 36.5 mg (Switch). Mean dose across cohorts 
after titration was 37.6 mg; at the final visit, mean dose across cohorts was 45.7 mg. Patients showed minimal change in 
the UHDRSÔ total maximal chorea scores with stable dosing from weeks 8–145 or at the end of treatment, but total 
motor score increased versus week 8 (mean change [standard deviation]: 8.2 [11.9]). There were no unexpected adverse 
events upon drug withdrawal, and mean (standard deviation) total maximal chorea scores increased 4.7 (4.6) units from 
week 8 to 1-week follow-up.21

Table 2 Summary of Published Studies of Deutetrabenazine in Huntington Disease

Study/Identifier Objective Design Length 
of Trial

Main Conclusions Reference

First-HD 

/NCT01795859

Effect of DTBZ as compared to 

placebo on chorea

Randomized 

double-blind

12 

Weeks

● DTBZ was superior to placebo in 

decreasing chorea
● Similar adverse events

[18]

Rodrigues et al/ 

CRD42016049199

Indirect comparison of efficacy and 

adverse events of DTBZ and TBZ

Meta-analysis - ● Similar effect on chorea
● Similar tolerability and adverse events

[19]

Claassen et al Indirect comparison of adverse 

events of DTBZ and TBZ

Retrospective - ● DTBZ had a lower incidence rate of 

moderate to severe adverse events 

than TBZ.

[20]

ARC-HD 

/NCT01897896

Long-term efficacy and safety of 

DTBZ

Open-label 

extension

145 

weeks

● Similar side effect profile as First-HD
● Persistence of efficacy

[21]
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To summarize, DTBZ is effective for the treatment of HD-related chorea. It appears to have a short- and longer-term 
favorable side-effect profile. There have been indirect comparisons between DTBZ with TBZ, but future studies will be 
needed to compare the effectiveness of TBZ, VBZ and DTBZ in treating HD-related chorea.

Clinical Utility of Deutetrabenazine in Treating Tardive Dyskinesia
Tardive syndrome (TS) includes both motor and sensory phenomena that occur secondary to dopamine-blocking 
agents.23 One form of TS is tardive dyskinesia. TD is characterized by a stereotypical movement in the oral-buccal- 
lingual region and possibly includes choreiform movements of other body regions (eg, neck, trunk, and limbs).23

TD is common in patients being treated with dopamine blocking agents, with an estimated prevalence of 25.3%. The 
prevalence is slightly higher with first-generation antipsychotics compared to second-generation antipsychotics at 30% 
versus 20.7%, respectively.24

The pathophysiology behind the development of TD is not fully understood; however, one plausible theory is that the 
blockage of D2 receptors leads to the upregulation and hypersensitization of this receptor.1,2 This, in turn, results in 
excessive striato-thalamo-cortical stimulation leading to these hyperkinetic movements.1,2 Thus, modulating the dopa
minergic system using dopamine-depleting agents, such as VMAT2 inhibitors, might be useful. Below we will review the 
efficacy of DTBZ in treating TD symptoms.

Efficacy of Deutetrabenazine in Tardive Dyskinesia
There are limited studies of DTBZ completed in tardive dyskinesia, summarized in Table 3. Two randomized control 
trials evaluated the efficacy of DTBZ in treating tardive dyskinesia. The ARM-TD was a 12-week placebo-controlled 
trial. Patients were randomized to receive either DTBZ or a matching placebo and stratified by use of dopamine receptor 
antagonists. The primary endpoint was a change in the abnormal involuntary movement scale (AIMS). A total of 117 
patients were randomized, 58 received DTBZ, and 59 received the placebo. DTBZ was titrated by 6 mg/day per week, if 
needed, to a maximum dose of 24 mg twice a day. The mean DTBZ dose at the end of the titration period was 38.8 mg/ 
day. At 12 weeks, there was a statistically significant difference in the change mean of AIMS in the DTBZ group 
compared to the placebo at −3 versus −1.6.25 There was no significant difference between the placebo and DTBZ in 
regard to patient and clinical global impression of change (CGIC).25

The AIM-TD was also a 12-week trial with similar inclusion and exclusion criteria as the ARM-TD study. This study 
included 298 patients who were randomized 1:1:1:1 with 12, 24, or 36 mg/day of DTBZ versus placebo. At 12 weeks, 
there was a statistically significant change in the mean AIMS score in the DTBZ group compared to the placebo group in 
patients taking 24 and 36 mg/day dosages. There were similar rates of adverse events between DTPC and the placebo.

To determine the long-term safety and tolerability of DTBZ, an open-label single-arm trial was conducted.15 This 
included 343 subjects; 111 were previously on a placebo, and 232 were previously on DTBZ. The patients were followed 
for a total of 106 weeks. Over the course of the trial, a total of 105 patients dropped out of the study. Furthermore, 233 

Table 3 Summary of Published Studies of Deutetrabenazine in Tardive Dyskinesia

Study/ identifier Objective Design Length of 
Trial

Main Conclusions Reference

ARM-TD/NCT02195700 

Phase 2/3

Effect of DTBZ compared to the 

placebo

Randomized 

double-blind

12 weeks DTBZ was safe and effective 

in TD.

[25]

AIM-TD/NCT02291861 

Phase 3

Effect of DTBZ compared to the 

placebo

Randomized 

double-blind

12 weeks DTBZ was safe and effective 

in TD.

[26]

Fernandez H et al/ 

NCT02198794

Long-term safety and efficacy Open label 106 weeks DTBZ was safe in TD. [15]

Abbreviations: VMAT, vesicular monoamine transporter; CNS, central nervous system; DTBZ, deutetrabenazine; TBZ, tetrabenazine; VBZ, valbenazine; HD, Huntington’s 
disease; TD, tardive dyskinesia; TS, tardive syndrome; AIMS, abnormal involuntary movement scale; CGIC, Clinical Global Impression of Change; PGIC, Patient Global 
Impression of Change.
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patients experienced an adverse event. Of these, the most common were anxiety, somnolence, and depression. There were 
six deaths; three were considered unrelated to the study drug, and three were considered unlikely to be related to the 
study drug. Of those that were considered unlikely related to the study drug, the cause of death was cardiac arrest, 
ventricular tachycardia, and cardiopulmonary insufficiency.

There have been no head-to-head trials comparing VBZ versus DTBZ in treating TD. However, an indirect 
comparison was conducted using pooled data from published clinical trials.27 The clinical trials included were 
KINECT2 and 3 for the VBZ group and AIM-TD and ARM-TD for the DTBZ group.27 These trials were similar 
overall, except in study duration and some inclusion criteria. The study duration of the DTBZ trials was 12 weeks, while 
that for the VBZ trials was six weeks. In addition, participants were included in the DTBZ trials if they had an AIMS 
total score of more than six, while in the VBZ trials, they needed to have moderate to severe dyskinesia determined 
qualitatively. Lastly, VBZ allowed for the use of concomitant anticholinergics; however, DTBZ did not. In this indirect 
study, the mean change from baseline in AIMS total score favored VBZ 80 mg at 6 weeks over 24 and 36 mg doses of 
DTBZ at both 8 and 12 weeks.27 Statistical significance was reached when comparing VBZ 80 mg at six weeks and 
DTBZ 36 mg at 8 weeks. The AIMS response of more than 50% improvement favored VBZ over DTBZ in the pooled 
analysis; however, this was not statistically significant.27 Safety outcomes showed similar tolerability for both drugs.27 

Based on this analysis, VBZ 80 mg per day might be more efficacious for TD symptoms than DTBZ. It may also yield 
a clinical response earlier than DTBZ. However, these results need to be interpreted with caution, as the studies were 
indirectly compared, and the studies included were not completely similar.

In conclusion, DTBZ had a significant response in improving dyskinesia in TD. It was generally well tolerated. Long- 
term safety and efficacy remain to be determined, given the high attrition rate in the long-term follow-up studies. In 
addition, true comparisons of DTBZ and VBZ in terms of efficacy in treating TD remain to be seen. It does seem that 
VBZ has the advantage of decreased dosing intervals, and faster effects. However, DTBZ allows for more titration.

Conclusion
Deutetrabenazine is safe and effective in the treatment of TD and chorea in HD in doses usually used up to 48 mg daily 
and for up to three years in duration. Indirect comparisons revealed relative superiority of DTBZ over TBZ in terms of 
safety, but direct comparisons of safety and efficacy between the VMAT2 and dopamine blocking agents is lacking. Until 
effective disease modifying therapies are available, symptomatic therapies will need to continue to be developed and 
improved.

Disclosure
SF received salary support as the medical monitor for the TETRA-HD trial and principal investigator for the FIRST-HD 
and ARC-HD trials. He has served as a consultant to Teva Pharmaceuticals. AA reports no conflicts of interest in this 
work.
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