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Abstract

Background Deutetrabenazine is approved in the USA, China, Australia, Israel, Brazil, and South Korea for the treatment
of chorea associated with Huntington disease.

Objective We aimed to evaluate the long-term safety and tolerability of deutetrabenazine for the treatment of Huntington
disease.

Methods This open-label, single-arm, multi-center study included patients who completed a double-blind study (Rollover)
and patients who converted overnight from a stable tetrabenazine dose (Switch). Exposure-adjusted incidence rates (adverse
events per person-year) were calculated. Efficacy was analyzed using a stable post-titration timepoint (8 weeks). Changes
in the Unified Huntington’s Disease Rating Scale total motor score and total maximal chorea score from baseline to week 8,
as well as those from week 8 to week 145 (or the last visit on the study drug if that occurred earlier), were evaluated as both
efficacy and safety endpoints during the study.

Results Of 119 patients (Rollover, n = 82; Switch, n = 37), 100 (84%) completed > 1 year of treatment. End-of-study
exposure-adjusted incidence rates for adverse events in Rollover and Switch, respectively, were: any, 2.57 and 4.02; seri-
ous, 0.11 and 0.14; leading to dose suspension, 0.05 and 0.04. 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 Unified Huntington’s Disease Rat-
ing Scale 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.

Conclusions Adverse events observed with long-term deutetrabenazine exposure were consistent with previous studies.
Reductions in chorea persisted over time. Upon treatment cessation, there was no unexpected worsening of chorea.

Clinical Trial Registration ClinicalTrials.gov identifier: NCT01897896.

1 Introduction

The members of “The Huntington Study Group/ARC-HD
Investigators and Coordinators” are listed in the Acknowledgements
section.

>4 Samuel Frank
sfrank2 @bidmc.harvard.edu

Extended author information available on the last page of the article

Huntington disease (HD) is a neurodegenerative disorder
characterized by motor impairment, cognitive function
decline, and behavioral-emotional disturbances [1-5].
Chorea is the most common motor symptom of HD, affect-
ing ~ 90% of adult patients [6—8]. Chorea can interfere
with daily function, cause social isolation, and increase
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In this single-arm open-label extension study (Alterna-
tives for Reducing Chorea in Huntington Disease [ARC-
HD]), the safety and efficacy of deutetrabenazine were
evaluated for the treatment of chorea associated with
Huntington disease; compared to the pivotal double-
blind study, no new safety concerns arose.

Conclusions related to efficacy were limited because of
the study design, but there appeared to be continued cho-
rea control throughout the study with an average daily
end-of-study dose of 45.7 mg.

Overall, the use of twice-daily deutetrabenazine main-
tained and improved chorea control in patients with
Huntington disease with favorable safety and tolerability.

the risk of injury [2, 7, 8], leading to decreased quality
of life [9, 10].

Abnormal dopaminergic signaling is a target of phar-
macotherapy for chorea associated with HD [5, 11]. Tetra-
benazine, the first treatment approved by the US Food and
Drug Administration for chorea associated with HD [12],
modulates dopamine by selectively inhibiting vesicular
monoamine transporter type 2 [5]. Tetrabenazine pharma-
cokinetics are characterized by a substantial fluctuation
in plasma concentrations, variable cytochrome P450 2D6
metabolism, and a short terminal half-life of active metabo-
lites, such that three-times-daily administration is required.
These variations may explain some adverse events (AEs;
e.g., somnolence, insomnia, fatigue, depression, anxiety)
[13-16].

Deutetrabenazine, a novel, highly selective, deuterium-
containing vesicular monoamine transporter type 2 inhibitor,
is approved in the USA, China, Australia, Israel, Brazil, and
South Korea for the treatment of chorea associated with HD
and tardive dyskinesia in adults [17-19]. Deuteration may
increase the half-life of active metabolites, leading to more
uniform systemic exposure with lower and less frequent dos-
ing [15].

First-HD was a randomized, double-blind, placebo-
controlled, 12-week trial (N = 90) in which deutetrabena-
zine improved motor signs, as well as patient-rated and
clinician-rated impressions of change, with a favorable
safety profile [20]. The present study includes patients
who completed this double-blind study as well as patients
who underwent overnight conversion from tetrabenazine
to deutetrabenazine [16]. This analysis evaluated the long-
term safety and efficacy of deutetrabenazine over the full
extension period.
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2 Methods
2.1 Study Design and Enroliment

Alternatives for Reducing Chorea in Huntington Disease
(ARC-HD) was an open-label, single-arm, two-cohort
study conducted at 37 sites in the USA, Canada, and Aus-
tralia (ClinicalTrials.gov identifier: NCT01897896). A
listing of ARC-HD investigators and coordinators is avail-
able in the Electronic Supplementary Material (ESM).
The Rollover cohort had successfully completed First-HD,
which evaluated the effect of deutetrabenazine on change
from baseline using the Unified Huntington’s Disease Rat-
ing Scale (UHDRS) total maximal chorea (TMC) score
and included a 1-week washout and follow-up evaluation
[20]; this cohort included patients who had been receiving
the placebo and those who were given the study drug for
12 weeks. The Switch cohort comprised patients with HD
chorea who had been on a stable dose (> 8 weeks) of tetra-
benazine that provided a therapeutic benefit. A total of 119
patients with HD chorea were enrolled (Rollover cohort,
n = 82; Switch cohort, n = 37). The study was conducted
from November 2013 to August 2017. Study drug dosage
ranged from 6 mg daily up to 72 mg daily. Dosage incre-
ments were 6 mg per day per week until 48 mg daily. At
the discretion of the site, the dosage was permitted to be
increased by 12 mg per day per week to a maximum of 36
mg twice daily.

2.2 Standard Protocol Approvals, Registrations,
and Patient Consents

This study (ClinicalTrials.gov identifier: NCT01897896)
was approved by the ethics boards at all involved centers
prior to subject enrollment. At enrollment, an independ-
ent qualified healthcare provider assessed all subjects for
capacity to provide informed consent, and study personnel
subsequently assessed subjects for capacity to continue in
the study. Subjects or legally authorized representatives
provided written informed consent, and subjects without
capacity provided assent, if required by local regulations.
All subjects were required to have daily contact with a
caregiver; subjects with more advanced disease (total functional
capacity [TFC] score of 5-7) at their original screening visit
were required to have a live-in caregiver.

2.3 Study Treatment and Plan

Entry criteria into the double-blind placebo-controlled
cohort enrolled prior to this study have been previously
published [20]. All Rollover patients completed a 1-week
washout of deutetrabenazine or placebo treatment from the
First-HD trial to allow for a return to baseline chorea control
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and then started on 6 mg of deutetrabenazine the next morn-
ing (day 1). The treatment assignment for patients in the
double-blind placebo-controlled cohort remained blinded
throughout this study. Over an 8-week period, patients were
titrated to an individualized response-driven dose, in weekly
increments of + 6 mg per day, to optimize chorea control
and tolerability. After the baseline visit, in-clinic study visits
were conducted at weeks 2, 4, 8, 15, 28, and every 13th week
thereafter until the final treatment visit, and telephone study
visits were conducted at weeks 1, 3, and 5.

Entry criteria into the overnight conversion cohort
prior to this study have been previously published [16].
Switch patients were converted from their existing tetra-
benazine regimen to a deutetrabenazine regimen using
a protocol-specified algorithm that was hypothesized to
provide comparable systemic exposure to total (a + f)-
dihydrotetrabenazine metabolites (see Frank et al. [16] and
data on file). Patients continued their tetrabenazine regimen
through midnight of day 0 and switched to deutetrabena-
zine the next morning (day 1). Patients remained on their
initial dose of deutetrabenazine for 1 week. After week 1,
dose adjustments (weekly increments of + 6 mg/day) were
permitted through week 8 to optimize chorea control and
tolerability. In-clinic study visits were conducted at baseline
and weeks 1, 4, 8, 15, 28, and every 13th week thereafter
until the final treatment visit, and telephone study visits were
conducted at weeks 2, 3, and 7.

This open-label study concluded when deutetrabenazine
became commercially available in the USA. At that time,
subjects in both cohorts had a final assessment after drug
washout, 1 week following the final visit on treatment.

If data for a scheduled visit were missing, data from an
unscheduled visit could be reassigned according to a pre-
specified visit window algorithm.

2.4 Safety Assessments

Safety and tolerability were assessed from consent through
to the end of the follow-up, defined as 4 weeks after the
last treatment dose, and included AE monitoring, clinical
laboratory testing, measurement of vital signs and weight,
physical and neurological examinations, and 12-lead elec-
trocardiograms (ECGs). To be conservative, AEs that
occurred during the follow-up period were counted as
events that occurred while on treatment. Adverse events
with selected preferred terms were combined into AEs
of interest. Exposure-adjusted incidence rates (EAIRs)
were used to compare the frequency of AEs in this open-
label extension study with those in the short-term First-
HD study and were calculated by adjusting the incidence
of AEs by the duration of treatment exposure (AEs per
person-year) [21]. Safety assessments also included the
following scales: UHDRS parkinsonism subscale, Unified

Parkinson’s Disease Rating Scale dysarthria item, Hos-
pital Anxiety and Depression Scale, Swallowing Distur-
bance Questionnaire, Columbia Suicide Severity Rating
Scale, Barnes Akathisia Rating Scale, Montreal Cognitive
Assessment, and the Epworth Sleepiness Scale.

2.5 Efficacy Assessments

Changes in the UHDRS total motor score (TMS) and
TMC score from baseline to week 8, as well as those from
week 8 to week 145 (or the last visit on study drug if
that occurred earlier), were evaluated as both efficacy and
safety endpoints during the study. For TMS and TMC,
lower scores indicate better motor function and less cho-
rea, respectively.

2.6 Statistical Analysis

Demographic and clinical characteristics are shown as
mean (standard deviation [SD]) and 95% confidence
interval (CI) or n (%), as appropriate. Because of the open-
label single-arm study design, only descriptive statistical
analyses were performed. Safety analyses included all
patients who were administered any study drug in either
the Rollover or Switch cohorts.

For the Switch cohort, baseline values were the most
recent available values prior to the first administration of
the study drug; the baseline values for TMC and TMS
were the means of the values from the screening and base-
line visits. For the Rollover cohort, baseline values were
the most recent values obtained at least 4 weeks after the
last administration of the First-HD study drug. Baseline
values of TFC were obtained from the original baseline
visit.

As there were dose adjustments for the Switch cohort
and a titration for the Rollover cohort in the initial weeks,
the week 8 (stable dose) visit was selected for comparison
purposes. For efficacy analyses of the TMC and TMS, the
Rollover and Switch cohorts were analyzed separately from
baseline through week 8. The two cohorts were combined
for the analysis of changes from week 8 to week 145 (or the
last visit on the study drug, if that occurred earlier). The
maximum duration of participation was 171 weeks (for
safety assessments).

2.7 Data Availability Statement
Consistent with the policies of the Huntington Study
Group, the corresponding author is confirmed as the

guarantor of the work and all authors had full access to
the data. All authors have the right to publish any and all
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data separate and apart from any sponsor, and we take full
responsibility for the data, the analyses and interpretation,
and the conduct of the research.

3 Results
3.1 Baseline Characteristics

A total of 119 patients were enrolled in the ARC-HD trial:
82 in the Rollover cohort and 37 in the Switch cohort.
In the Switch cohort, reasons for switching from tetra-
benazine included inadequate control of chorea and lim-
ited dosing because of side effects. A total of 17 patients
were excluded from enrollment (Fig. 1), and 38 with-
drew during the study. Overall, 81 patients (68%) who
received deutetrabenazine treatment completed the long-
term follow-up. Demographic and clinical characteristics
at baseline are shown in Table 1. One hundred patients
(84%) completed at least 1 year of deutetrabenazine treat-
ment; patients were followed for a mean (SD) of 116 (50)
and 124 (44) weeks in the Rollover and Switch cohorts,
respectively.

3.2 Dosage
Patients who rolled over from First-HD completed a
1-week washout period and follow-up evaluation before

restarting on deutetrabenazine. Those patients were re-
titrated as some of them had been assigned to placebo, and

Fig. 1 Patient disposition

Excluded (n=1)

treatment assignment remained blinded during the conduct
of this study. At the week 8 visit, the mean (SD) daily
dose of deutetrabenazine being taken by subjects was 38.1
(10.53) mg.

For the Switch cohort, the mean (SD) daily dose of tetra-
benazine at baseline was 42.1 (19.6) mg; following the over-
night conversion, the mean (SD) daily dose of deutetrabena-
zine was 20.3 (10.2) mg at week 1 (approximately 48% of
the tetrabenazine dose) and 29.7 (10.3) mg at week 4. By
week 8, the mean (SD) daily dose was 36.5 (12.9) mg. Across
cohorts, the mean (SD) daily dose after titration was 37.6
(11.3) mg at week 8 and 45.7 (16.7) mg at the final visit.

Fifty-six percent of patients had an increase in mean daily
dose from week 8 (after dose adjustment) to the final assess-
ment, with 9% having a decreased mean daily dose and 35%
taking the same dose at the final assessment. At their final
assessment, 15% had a mean daily dose of < 25 mg, 51%
had a mean daily dose between 25 and 50 mg, and 34% had
a mean daily dose > 50 mg. Overall, the median compliance
from day 1 through the last dose was 97% for the Rollover
cohort and 93% for the Switch cohort.

3.3 Safety

During this open-label study, 68% of patients in the
Rollover cohort and 70% of patients in the Switch cohort
experienced any AE that was assessed as being at least
possibly related to the study drug. Exposure-adjusted
incidence rates were generally lower than those for
the deutetrabenazine and placebo arms in First-HD
(Table 2). At the end of the study, the EAIRs (AEs per

Screened/enrolled
(N =136)

Excluded (n = 16)

Safety population
(N=119)
|

Rollover cohort
(n=282)

Switch cohort
(n=37)

Withdrew (n = 26)

Adverse event (n = 11)

Patient withdrawal (n = 7)

Lost to follow-up (n = 1)
Noncompliance with dosing (n = 1)
Nonstudy medications (n = 1)
Noncompliance with protocol (n = 1)
Investigator decision (n = 1)

Death (n=1)

Other (n = 2)

Withdrew (n = 12)
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> Nonstudy medications (n = 4)
Caregiver cannot participate (n = 2)
Adverse event (n = 1)
Noncompliance with dosing (n = 1)
Patient withdrawal (n = 1)
Noncompliance with protocol (n = 1)
Investigator decision (n = 1)

Other (n=1)

Completed
(n =56)

Completed
(n=25)
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Table 1 Baseline characteristics by cohort

Baseline characteristics Rollover cohort ~ Switch cohort

(n=282) (n=37)
Patient demographics
Age, years 53.7 (12.3) 52.4 (11.5)
Female, n (%) 37 (45) 15 (41)
White, n (%) 76 (93) 36 (97)
Education, years 14.4 (2.6) 14.5 (2.5)
Patient clinical characteristics
Body weight at screening, kg~ 74.3 (15.0) 71.4 (16.5)
BMI at screening, kg/m2 25.8 (4.6) 23.9 4.7)
UHDRS TFC 9.6 (2.2) 8.3(2.1)
UHDRS TMC* 12.0 (4.1) 12.5(5.3)
UHDRS TMS? 34.7 (16.1) 37.8 (18.6)
BARS: summary score 1.1 (1.7) 0.8 (1.3)
BARS: global clinical 0.5 (0.8) 0.4 (0.7)

assessment

ESS: total score 4.4 (3.7) 6.0 (4.1)
HADS: anxiety subscale 2.7 (3.0) 4.3 (3.4)
HADS: depression subscale 2.0 (2.5) 342)5)
MoCA: total score 239 4.4) 21.9 (3.9)
SDQ: swallowing disturbance 3.5 (3.1) 4.7 (3.1)
UPDRS speech 0.9 (0.8) 1.1 (0.7)
UHDRS Parkinsonism 10.5 (5.9) 12.1 (6.9)
Stroop color 46.8 (15.9) 40.7 (12.9)
Stroop word 58.4 (20.8) 50.4 (16.2)
Stroop interference 28.9 (15.1) 21.7 (8.2)
Symbol digit modalities 24.4 (8.9) 22.7(17.4)
Verbal fluency 25.1 (11.0) 21.5(10.8)

All values are mean (SD) unless otherwise noted

BARS Barnes Akathisia Rating Scale, BMI body mass index, ESS
Epworth Sleepiness Scale, HADS Hospital Anxiety and Depression
Scale, MoCA Montreal Cognitive Assessment, SD standard deviation,
SDQ Swallowing Disturbance Questionnaire, 7FC total functional
capacity, TMC total maximal chorea, TMS total motor score, UHDRS
Unified Huntington’s Disease Rating Scale, UPDRS Unified Parkin-
son’s Disease Rating Scale

2For the Switch cohort, baseline values were the most recent available
values prior to the first administration of the study drug; the base-
line values for TMC and TMS were the means of the values from the
screening and baseline visits. For the Rollover cohort, baseline values
were the most recent available values obtained at least 4 days after
the last administration of the First-HD study drug; baseline values for
TFC were obtained from the original baseline visit, prior to the first
administration of the First-HD study drug

person-year) of patients who reported any AE were 2.57
and 4.02 (Rollover and Switch cohorts, respectively), seri-
ous AEs were 0.11 and 0.14, AEs leading to dose sus-
pension were 0.05 and 0.04, and AEs leading to with-
drawal from the study were 0.06 and 0.03. Common
(> 4% in either cohort) AEs included fall (38 and 43%),

depression (32 and 22%), anxiety (27 and 35%), insomnia
(23 and 16%), somnolence (20 and 30%), and akathisia
(6 and 11%) in the Rollover and Switch cohorts, respec-
tively (Table 3; for a complete listing, see ESM). Rates of
AE:s of interest include suicidality (9 and 5%) and parkin-
sonism (4 and 8%), respectively. From baseline through
week 15, mean (SD) body weight increased in the Rollo-
ver cohort (1.3 kg [3.3]) and changed minimally in the
Switch cohort (— 0.03 kg [2.5]). From baseline to week
132, body weight decreased in the Rollover cohort (mean
[SD], — 1.7 kg [8.0]) and the Switch cohort (— 2.3 kg
[7.2]). Mean (SD) changes in body mass index were mini-
mal from baseline to week 8 (Rollover, — 0.2 [2.4] kg/mz;
Switch, — 0.2 [1.7] kg/mz) and remained small between
weeks 8 and 132 (Rollover, — 0.8 [2.7] kg/m2; Switch,
—-0.7[2.4] kg/m2). There were no clinically relevant mean
changes from baseline or shifts from normal to abnormal
in any of the hematology and serum chemistry parameters
assessed. At week 8, there were no increases in the inci-
dence of any abnormal ECG parameter relative to baseline
in either cohort. Among patients receiving citalopram or
escitalopram at baseline, two patients had a QTcF > 450
ms in the Rollover cohort (1 at baseline and 1 at week 2)
and no patients had a post-baseline QT or QTcF > 450 ms
in the Switch cohort. Moreover, there were no notable dif-
ferences between baseline and post-baseline assessments
in the incidence of abnormal ECG parameters at any time-
point. There was one death in the Rollover cohort that was
considered unlikely to be related to the study drug (sudden
cardiac arrest). No notable changes in safety assessments
were observed over the treatment period (ESM).

3.4 Efficacy

The mean (standard error) TMC score at baseline was 12.0
(4.1) units and 12.5 (5.3) units in the Rollover and Switch
cohorts, respectively (Fig. 2). Mean chorea scores decreased
from baseline to week 8 by — 4.5 (SD: 3.1; 95% CI — 5.2,
—3.7)and — 2.1 (SD: 3.3; 95% CI — 3.1, — 1.0) in both
the Rollover and Switch cohorts, respectively. In both the
Rollover and Switch cohorts, mean motor scores decreased
from baseline to week 8 by — 7.1 (SD: 7.3; 95% CI — 8.8,
—5.5)and — 2.4 (SD: 8.7;95% CI — 5.4, 0.5), respectively
(Table 4). Patients had minimal change in TMC from week 8
to week 145 (or to the end of treatment, whichever was ear-
lier; mean change, — 0.5 [SD: 5.2; 95% CI — 1.9, 1.0]), but
there was an increase in the TMS over this period (mean
change: 8.2 [SD: 11.9; 95% CI 4.8, 11.5]). There were no
unexpected AEs upon drug withdrawal, and chorea scores
increased by a mean (SD) of 4.7 (4.6) units from week 8 to
the 1-week follow-up.
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Table 2 Exposure-adjusted incidence rates for AEs by study and cohort

First-HD Open-label extension
Deutetrabenazine Placebo Rollover cohort Switch cohort
(n=45) (n=45) (n=282) n=37
AEs EAIR (number of AEs/person-year)
Any AE 4.32 (27/6.2) 4.65 (27/5.8) 2.57 (76/29.6) 4.02 (35/8.7)
SAEs 0.10 (1/10.4) 0.10 (1/10.0) 0.11 (17/158.6) 0.14 (11/77.0)
Severe AEs 0.19 (2/10.4) 0.10 (1/10.1) 0.10 (16/161.0) 0.09 (7/79.9)

Treatment-related AEs

AEs leading to dose reduction
AEs leading to dose suspension
AEs leading to withdrawal
AEs of interest

Fall

Somnolence

Depression®

Anxiety

Insomnia

Akathisia and restlessness with agitation®

Suicidality®
Dysphagia®

Parkinsonism®

2.54 (19/7.5)
0.30 (3/10.1)
0.10 (1/10.4)
0.10 (1/10.4)

0.20 (2/10.1)
0.53 (5/9.5)
0.19 (2/10.3)
0.10 (1/10.3)
0.30 (3/10.1)
0.19 (2/10.4)
0.10 (1/10.4)
0 (0/10.4)

0 (0/10.4)

1.44 (12/8.4)
0.31 (3/9.8)

0.10 (1/10.1)
0.10 (1/10.1)

0.42 (4/9.6)
0.21 (2/9.7)
0.31 (3/9.8)
0.10 (1/9.9)
0.21 (2/9.7)
0.10 (1/10.1)
0 (0/10.1)
0.10 (1/9.9)
0 (0/10.1)

0.69 (55/79.5)
0.13 (20/151.4)
0.05 (8/166.8)

0.06 (11/181.0)

0.24 (31/129.1)
0.11 (16/148.9)
0.19 (27/140.4)
0.14 (22/156.2)
0.13 (19/142.3)
0.05 (9/173.8)
0.04 (7/173.8)
0.03 (6/173.8)
0.03 (5/173.7)

0.83 (26/31.2)
0.14 (10/72.4)
0.04 (3/83.3)
0.03 (3/87.3)

0.26 (16/60.6)
0.19 (11/59.0)
0.11 (8/74.8)
0.19 (13/68.5)
0.08 (6/78.9)
0.09 (7/80.8)
0.02 (2/84.6)
0.06 (5/78.6)
0.05 (4/82.0)

AE adverse event, EAIR exposure-adjusted incidence rate, PT preferred term, SAE serious adverse event

2AE of interest of depression included the following selected PTs: all PTs containing “depression”

AE of interest of akathisia and restlessness with agitation included the following selected PTs: akathisia, hyperkinesia, psychomotor hyperactiv-

ity, restlessness, agitation

°AE of interest of suicidality included the following PTs: completed suicide, suicidal depression, intentional overdose, intentional self-injury,
deliberate poisoning, self-injurious ideation, suicidal behavior, suicidal ideation, suicide attempt

4AE of interest of dysphagia included the following selected PTs: aphagia, dysphagia

¢AE of interest of parkinsonism included the following selected PTs: akinesia, bradykinesia, cogwheel rigidity, freezing phenomenon, hyper-
tonia, masked facies, muscle rigidity, on and off phenomenon, parkinsonian crisis, parkinsonian gait, parkinsonian rest tremor, parkinsonism,

Parkinson’s disease, resting tremor

4 Discussion

The ARC-HD open-label extension was designed to assess
the long-term safety and efficacy of deutetrabenazine in
patients who completed the First-HD trial or converted over-
night from taking tetrabenazine. Deutetrabenazine demon-
strated a favorable safety and tolerability profile, with com-
pliance rates greater than 90% over the open-label extension
period. Although the incidence of AEs may increase over
time, rates of AEs leading to dose reduction, suspension,
or withdrawal were all lower during the open-label exten-
sion than in either the placebo or deutetrabenazine arm of
the 12-week First-HD trial. Low rates of depression, sui-
cidality, and parkinsonism were observed, and the rates of
AEs of special interest were comparable to or lower than
those observed in First-HD. There were no increases in
ECG parameters relative to baseline in either cohort. No
new safety concerns arose.
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The starting dose of deutetrabenazine for patients previ-
ously treated with tetrabenazine in the Switch cohort was
hypothesized to maintain, but not necessarily improve, base-
line levels of chorea. However, on deutetrabenazine, these
patients achieved improvement in TMC scores compared
with baseline, with no observed worsening of chorea after
cessation of the study drug, beyond what was expected at this
stage of disease. In the Rollover cohort, after a 1-week wash-
out of the blinded investigational medication that returned
chorea control to the natural history of their disease, on titra-
tion of deutetrabenazine, the TMC improved. It is important
to note that the differences in TMC reductions between both
cohorts may be attributed, in part, to the 1-week washout of
deutetrabenazine or placebo treatment at the end of First-HD.
The washout could potentially have raised chorea intensity
above what would be considered “baseline”; thus, regression
towards the mean may have contributed to the greater reduc-
tion in TMC score observed in the Rollover cohort.



Alternatives for Reducing Chorea in HD

1213

Table 3 Select common (> 4%) adverse events by cohort®

Preferred term, n (%) Rollover cohort Switch cohort

(n=282) (n=137)

Fall 31 (38) 16 (43)
Depression 26 (32) 8 (22)
Anxiety 22 (27) 13 (35)
Insomnia 19 (23) 6 (16)
Somnolence 16 (20) 11 (30)
Urinary tract infection 12 (15) 4(11)
Weight decreased 11 (13) 9(24)
Diarrhea 11 (13) 7(19)
Irritability 11 (13) 4(11)
Nasopharyngitis 8 (10) 6 (16)
Nausea 8 (10) 3(8)
Chorea 70) 7(19)
Dysphagia 709) 6 (16)
Constipation 70) 5(14)
Laceration 70) 5(14)
Akathisia 5(6) 4(11)
Dry mouth 4(5) 4(11)
Pneumonia 1(D) 7(19)
Decreased appetite 1(1) 4(11)

2A complete listing of common adverse events (> 4%) is available in
the ESM

Conclusions about efficacy are limited as this study was an
open-label design that intentionally mimicked clinical prac-
tice. However, there appeared to be continued chorea control
over the course of the study. Similarly, it is difficult to make
conclusions comparing this study to a double-blind study,
but it is encouraging that both cohorts had lower EAIRs of
treatment-related AEs than First-HD (EAIR 0.70 and 0.88
for the Rollover and Switch cohorts, respectively vs EAIR
2.58 and 1.44 for the deutetrabenazine and placebo arms

of First-HD, respectively). Adverse events leading to dose
reduction, suspension, or withdrawal were generally lower
in both cohorts than in both treatment arms of First-HD. In
addition to the limitations of an open-label study design,
the Switch cohort results may not be fully representative of
patients taking tetrabenazine, as patients were required to be
receiving a stable dose of tetrabenazine providing therapeutic
benefit but were not optimized on therapy. Furthermore, as
doses were individualized for each patient using a response-
driven dosing regimen, this study does not provide set dose
equivalences for overnight conversion from tetrabenazine
to deutetrabenazine or vice versa. At the end of the study,
the EAIRs of patients who reported any AE were lower in
the Rollover cohort (2.57) than in the Switch cohort (4.02);
however, the frequencies of serious AEs and AEs leading to
dose suspension were similar. Last, although a few patients
receiving citalopram or escitalopram experienced elevated
QTCcF values, the long-term consequences are unknown and
these events were not connected to the one death from car-
diac arrest in the Rollover cohort. According to the US pre-
scribing information, deutetrabenazine should be avoided in
patients with congenital long QT syndrome or a history of
cardiac arrhythmias [17].

5 Conclusions

Results of this open-label extension add to the safety,
tolerability, and efficacy profile of deutetrabenazine from the
First-HD trial. For patients with HD, including those who
previously benefited from tetrabenazine, chorea control can
be maintained and improved through long-term use of twice-
daily deutetrabenazine, with favorable safety and tolerability.
This study demonstrates that long-term treatment with
deutetrabenazine reduces chorea in patients with HD and is
generally well tolerated.

—&— Rollover Switch

Fig.2 Chorea by study cohort®. 14
SE standard error, TMC total 1
maximal chorea. *Treatment o 12
was initiated on day 1 for the 5
Switch cohort and day 8 for the @
Rollover cohort. Dose adjust- g 10
ments were permitted through E
week 8 (2} 8
2 5
S T
048 15 28
Rollover 78 8080 81 77
Switch 37 3736 35 34

T T T T T T T T 1
54 67 80 93 106 119 132 145 158

Week
68 63 59 58 58 58 57 34 19
33 32 31 31 30 28 27 18 9
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Table 4 Changes in chorea and motor scores

Change in Change in
UHDRS TMC UHDRS
score TMS
Change from baseline to week 8
Rollover cohort —4.4@3.1) —-17.1(7.3)
Switch cohort -2.1(@3.3) -24@8.7)
Change from week 8 to week 145%
All subjects -05(.2) 8.2(11.9)

Values shown are mean (SD)

SD standard deviation, TMC total maximal chorea, TMS total motor
score, UHDRS Unified Huntington’s Disease Rating Scale

*The Rollover and Switch cohorts were analyzed separately from
baseline through week 8. The two cohorts were combined for the
analysis of changes from week 8 to week 145 (or the last visit on the
study drug, if that occurred earlier)

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40263-022-00956-8.
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